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AVATHOCTVIKA V1 JIEHEHVE MVOKAPLOUTOB

BBEJIEHUE

Moj MWUOKapAUTOM TMOHMMAIOT COBOKYMHOCTb KIMHUYBCKUX W
MOPCHONOrMYeCcKMX N3MEHEHNi TKaHei cepALa (KapanoMuoLmThl,
KNeTKN NpOBOAALLENA CUCTEMbI, COBAVHUTENILHOTKAHHON CTPYK-
TYpbl U T.4.) B CRy4asx, KOraa 4okasaHo unnm 060CHOBAHO Mpe-
rnonaraeTcs Hanuyne BOCMANUTENbHLIX W3MEHEHWt MuoKapaa
WHCHEKLIMOHHOM A ayTOUMMYHHOIA NPUPOAbI. BocnanutenbHbiii
MPOLECC MOXET GbITh KaK OCTPbIM, TaK 1 XPOHUYECKIUM W SIBNISIET-
€Sl CNeJICTBUEM BO3/JE/ACTBIUS Pa3NIUYHbIX 3TUONOTNYECKUX (DaKTO-
POB, MOPAXAKLLMX MUOKAPJ, HENOCPEACTBEHHO W/UNN ONOCPEo-
BaHO Yepes3 annepriuyeckne n UMMYHHbIE MEXaHU3MbI.

Heo6xo4MMbIM 1 aBCONIIOTHO MOKA3aHHLIM Y BCEX NaLyeHToB
C MUOKapauTamun ABNAETCA BbiAB/IEHWE [0Ka3aTenbCTB BOCMaA-
JINTENIbHOrO0 NoBpexaeHnd (KJ'IVIHVI‘-IBCKVIB, rncronormnyeckue,
UMMYHONOrn4eckne n UMMyHOrmctoxXmmmn4eckmne ﬂpVI3HaKI/I), 3Th-
0J10rMYeCcKNX NMOBPeXAALLMX (haKTOPOB W NoKanu3auun Bocna-
JNINTENBHOIO npotecca.

113-3a 3Ha4NTENIbHON BapuabesnibHOCTU KIMHWYECKUX NpOsiBIie-
HUIA, TOYHbIE AAHHbIE 06 3NUAEMMONOrMIN MUOKApANTOB HEU3BECT-
Hbl. Hanbonee penpe3eHTaTUBHbIE [JAHHbIE MOXHO MONYYMTb Ha
OCHOBaHUW MaTepuanos ayToncuii. A3BecTHO, Y4TO NPU BCKPbITUK
MONOAbIX NALMEHTOB, MOFNBLLKUX OT BHE3AMHO CEPAEYHON CMEPTH,
MMWOKapAuT BbIsBNANCcA B 8,6-12% cny4aes. [pu n3y4eHumn npudmnH
BHe3anHoi cmepTn y 1,5 MSIH. HOBOOGPAHLIEB BOEHHO-BO3AYLLUHbIX
cun GCLUA, nokasaHo, YTO MUOKapaMT ABUNICS NPUYUHON rnbenn 5
13 19 yenosek, T0 ecTb 60nee 4em B 25% cnyvaes. BmecTe ¢ Tem,
npu aytoncum BNY-nHULmMpoBaHHbIX 60MbHBIX, 3TOT NoKasarteslb
coctaenan yxe 50%. o pesynbTatam cneumanbHbIX UCCnenoBa-
HUA C MCMOJIb30BAHWEM Pa3/INYHbLIX ANArHOCTUYECKMX KpUTEpUeB
3a60J1eBaHNsA, YacToTa (paTanbHOro MMOKapaMTa BapbmpoBana oT
0,15 no 0,46 Ha 100000 4yenoBeko-neT HabnoaeHUA. PacnpocTpa-
HEHHOCTb Hambornee THKENoN POPMbl, MMraHTOKIIETOYHOIO MUO-
KapauTa, Heeenuka u coctasnset 0,0002-0,007%.

BbisiBNEeHMe BUPYCHOrO reHOMa B MIMOKapAe He BCeraa aBToma-
TWYECKM NOAPa3yMeBaeT Hannyme MuokapauTa. B yactHocTn go
CWX MOP He PELUEH BOMPOC O XapakTepe MOPaXeHUs MUoKapAaa
(MM ero Hanu4WMK) y NKL C BbIIBMIEHHbIM B TKAaHAX CepAaua nap-
BoBUpYcoM B19. Takum o6pa3om, aNnAEMUONOrMYECKINE AAHHbIE,
OPMEHTUPOBAHHbIE TONbKO HA YaCTOTY BbISBIEHUS BUPYCOB B MU-
oKapfie, MOryT NoNy4nTb UCKaXKEHHbIE CBEeHUs W He JatoT npej-
cTaBfieHus 06 06LLeM XapakTepe Npo6iembl.

NOKA3ATENbHASI BA3A IMATHOCTUKIN
W NEYEHWUA MUOKAPIUTOB

Cyntaem LenecoobpasHbiM Cpa3y OCTAHOBUTLCA Ha (DakTe Toro,
YTO B OTCYTCTBIE CMELMANbHO CMIAHNPOBAHHbBIX PaHAOMU3NPOBAH-
HbIX MCCNEeOBaHMIA, MOCBALLEHHbIX AAHHOK TemaTuke a6COJIHOTHO
BCE PEKOMEHJALMK, NPUBEAEHHbIE HINKE UMEIOT YPOBEHb J0Ka3a-
TenbHOCTM G (MHEeHWe 3KcnepToB). B HacTosllee BpemMs He CyLle-
CTBYET e[IMHbIX NMOAXOMOB KaK K Knaccuchukauun, CTyneHsaM auma-
THOCTUYECKOro MoKcKa, TakK 1 K anroputMam BeAeHWs NaLWEHTOB C
MuoKapauTamu. Beneactene aTtoro, Mbl NOCHMTANM HEOGXOAUMBIM
He YKa3blBaTb BE3/le AaHHbI YPOBEHb [0Ka3aTeNbHOCTH, a NpuBe-
CTW [aHHbIN (DaKT B CAMOM Hayarne nNpeicTaBNeHHOro JOKYMeHTa.

I. KNACCUDUNKALNSA MUOKAPIUTOB

Bonpoc knaccudukaumm MUOKApAMTOB AOCTAaTOMHO CHOXEH,
B HAcToOslLLee BPeMsS CheunanncTbl He MOTYT MPUATK K o6LLeMy
MHEHWIO 1 BbIpaboTaTb e4UHYI0 KiacCUdmKaLmnio MIUOKapauToB.

OCHOBbIBasACb Ha MOPCPONOTNYECKOI KapTUHE 3a60meBaHus,

BCE MUOKApAWTbI, COrnacHo [lannacckum KpUTepuam, MOXKHO
pa3fennTb Ha aKTUBHbIE MHOKAPAUTDI, NPU KOTOPbIX BbIABMAETCS
BOCMANUTENbHAA WHPULTPALMA MUOKapAa C HEKPOTUYECKUMM
WAW [IereHepaTUBHBIMU M3MEHEHNAMU, HE XapakTepHbIMU Ans
NBC, 1 norpaHnyHbie MUOKapAHUTBI, XapaKTepuayoLLMecs Masbim
KOMNYECTBOM BOCMANNUTENbHbIX MHADUILTPATOB UMK OTCYTCTBUEM
NPU3HAKOB MOBPEXAEHUA KapAMOMUOLITOB.

B HacTosLlee Bpemsa B MexayHapogLHoi knaccudpukaumm MKB-
10, npunatoin 8 1999 roay, 3abonesaHns Muokapaa pasfesieHbl
Ha MWOKapauTbl M Kapauomuonatun. K coxaneHuto, pybpuka
«MwuokapauTbl» npegnonaraet nullb 0CTPOE TeveHue 3abonesa-
HUS, B TO BPEMS KaK XPOHUYECKNE MUOKAPANTbI MOTYT 6bITb OT-
HeceHbl K py6pukam | 41.0 — MuokapanTel npu 6akTepruanbHbIX
6onesHsx; | 41.2 — muokapauTbl NpU UHAEKUMOHHBIX U Napasu-
TapHbIX UHGeKuusx; | 41.8 - muokapauTel Npu Apyrux 6051e3HaX,
KnaccuguuMpoBaHHbIX B APYrux pyopukax.

B Hawelt cTpaHe H.P. MNaneesbiM 6bina npefnoxeHa Knaccu-
(hukaums, npegycmaTpuearoLLan feneHne MMOKapAMToB No 3Tno-
NOrMYyeckoMy (hakTopy, NatoreHesy natonoruveckoro npoLecca,
MOpChOorMK, pacnpocTpaHeHHOCTH, a TakXe N0 KMUHUYECKON
KapTuHe 3a60/1eBaHNS.

B 3apy6exHoii npakTuke Hanbonee 4acTto MCNONb3YETCA K-
HUKO-MOpPonornyeckas knaccudukaumus, n3HayanbHo npemno-
XeHHas E.Liberman, kotopas B AanbHeiwem 6biia LOMNOSIHEHA
pasnuyHbiMmM akcneptamu. OHa BKOYaeT B ce6s LWeCTb pa3nenos:

1. MonHUeHOCHbIi (hyNbMUHAHTHDIA) MUOKAPAUT

MONHWEHOCHBIA MUOKAPAUT MMEET BHE3AMHOE HA4ano U YeTKyH
XPOHONOTMYECKYI0 B3aMOCBSA3b C NEPEHECEHHON OCTPOIi BUPYCHOM
UHdbekuueir. Kak npasuno, ¢ MOMEHTa NepeHeceHHo BUPYCHO WH-
dhekuumn n maHudpecTalum 3aboneBaHns NPOXOAUT OKOMO 2 Hefefb.
MOMHMEHOCHBIA MUOKAPAMT XapakTepu3yeTcsl 3HAYUTENbHbIM CHUA-
)KEHWEM COKpaTUTENbHOM CNOCOGHOCTM Cepaua npu OTHOCUTENbHO
He6OonNbLLKX ero pa3mepax. [1pn rmcTonoruyecKkom uccnenoBaHum Bbl-
ABNAKOTCA MHOXXECTBEHHbIE 04ar BOCNANMTENbHON MHGMAbTPaLNN,
TaKkXXe BO3MOXHbI 04ary Hekpo3a. [aHHbIin Buf 3a60/1eBaHNs MOXET
3aBepLUUTLCS NOMHbLIM BbI3LOPOBNEHNEM, HO BO3MOXHbI U BapUaHTbI
6bICTPOro NPOrpeccMpoBaHns CepAeYHON He0CTaTOMHOCTH, apTepu-
aNbHON FMNOTOHWK, KOTOPbIE Y4ACTO NPUBOAAT K NETaNbHOMY Ucxomy
B CNy4ae OTCYTCTBMSA CMCTEM BCMOMOraTenbHOr0 KpOBOOBGPALLEHNS.

2. OcTpblit MMOKapAUT

MeHee cTpemuTenbHOE Ha4ano 3a6onesaHus, TEM He MeHee,
TaKXXe MaHuhecTUpyet LaHHbIA BUI MWUOKApPAWUTOB ABNEHUAMN
CepLeYHoN HeloCcTaTo4HOCTH. [Ana faHHOW dhopMbl 3a6051eBaHus
XapakTepHO pacLLUMpeHue NosIoCTel CepAaLa U CHKEHNE COKpaTu-
TefIbHOW CNOCOBHOCTU MuoKapaa. B 6uoncuiiHeix o6pasuax Bbl-
ABNIAIOTCA AKTUBHbIE UMW YMEPEHHO aKTWUBHbIE BOCMANNUTESbHbIE
UHGMNbTPaThI. Kak npasuno, B AasibHeiilemM oCTpbIil MUOKapauT
NepexoLuT B AMNATALMOHHYIO KapanomMmonaTuio.

3. XpoHu4eckunit akTUBHbIA MUOKAPHT.

Ha4arno 3aboreBaHns HaCTONbKO Pa3MbITOE, YTO NALMEHT 00bIY-
HO HE MOXET TOYHO CKa3aTb 0 CPOKax 60/1e3HI. XapakTepHO yme-
PEHHOE CHUDKEHWNE COKPATMTENbHOM CMOCOBHOCTU MUOKApAa, YTO
npusoaut K XCH cpefHei Tsxxectu. Mpu ructonornyeckom mc-
CNeaoBaHiM, Hapaay C BOCMANUTENbHbIMW WH(UILTPATABHLIMN
M3MEHEHMAMW PA3NIMYHON CTEMEHN BbIPAKEHHOCTW, 0TMEYaeTcs
BbIPXeEHHbIN (hMOP03. TakKe Kak U OCTPbIA MUOKAPAMT, XPOHU-
4eCKWIA aKTUBHBIA MUOKAPAMUT 4acTo NPUBOANT K (DOPMUPOBAHNIO
AunartaunoHHON Kapauommonaruu.
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4. XpoHn4ecKkuit nepcucTupyLoWwmii MUOKapauT

Kak 1 XpOHMYECKWUIA aKTUBHbIA MUOKAPAWUT, AAHHbIA BUE MUO-
KapAuTa Ha4MHAeTCsA NOCTeNeHHO. MMCTONOrnyeckn 0TMeYatTes
ASINTENbHO CYLLECTBYIOLLME BOCMANIMTESIbHbIE WHGWUALTPATUB-
Hble 0Yaru ¢ HEKPOTUYECKUMU U (PNOPO3HLIMI N3MEHEHMAMN.
3Ha4yMMOi gunatauuu nonoctei cepaua, cHukeHnsa OB JIK He
0TMEYaeTcs, 4TO WU onpeaenseT 61aronpuaTHbIA ucxon 3abone-
BaHuA.

5. TUraHToKneTo4HbIA MUOKapAnT

9TOT BUA MMOKAPAUTOB XapakTeprn3yeTcs Hann4nem ruraHTcKnx
MHOTOSIIEPHbIX KNETOK (BUAOM3MEHEHHbIX MAKpoharos, BHYTPM
KOTOPbIX MOXXHO 06HAPYXWUTb COKPATUTESIbHbIE BENTIKM — OCTATKM
(harounTMPOBaHHbIX (DPArMeHTOB Pa3pyLUeHHbIX KapauoMuoum-
TOB) C NPU3HAKaMM aKTWBHOIO BOCNANeHNs 1, BO3MOXHO, Py6L0-
BOI TKaHbl0. B KNMHWNYECKOIA KapTMHE AaHHOr0 BUAA MUOKapauTa
0TMeYaeTcs nporpeccupytollas pedpakTepHas cepheyHas He-
A0CTaTOYHOCTb, A TaKXKe YCTOMYUBbLIE HAPYLUEHWS pUTMA W Mpo-
BOAMMOCTU cepAua. B aHamHese y Takux nauueHToB MOryT 6biTb
YKa3aHWA Ha pasfnyHble ayTOMMMYHHble 3a60neBaHus. [porHos
npy JaHHOM BUJE KpaiiHe HebnaronpuaTHbINA.

6. J03MHOUNbHDLI MUOKAPAUT

Ewle ogHa dhopma MUOKApAMTOB — 303MHOGUIBHBIA MUOKAPANT.
B KnnHN4ecKoil KapTuHe 3ab0neBaHNs, KpOMe ABNEHWIA CepeYHON
HEJ0CTaTOYHOCTM NPU HE3HAYUTENBHOM CHUDKEHIM COKPATUTENBHON
CMOCOBGHOCTY CepAua, XapakTepHo 06pa3oBaHie TPOMOOB B NOMO-
CTAX CepALa, NPUBOAALLMX K TPOME0IMBOTMYECKUM OCTTOXKHEHUSM.
B aHamHe3e y Takux nauueHTOB CYLLECTBYIOT yKa3aHWs Ha npuem
KakKunx-nmbo NeKapCTBEHHbIX npenaparos. B 06Liem aHann3e Kposu
MOXET OblTb BblsiBfIeHa 303MHOUIMA. B 06pasuax 61MONCMnHOIO
martepuana, Hapsgy C o4aramm Hekposa KapAvMoMMOLMTOB, MOXHO
BbISIBUTb 303MHOCMNbHOE Npeo6bnafaHne B BOCNANNUTENbHOM Kie-
TOYHOM UH(UNbTPaTE.

II. 3TUONOrns MMOKAPAUTOB
2. 1. UHdheKyMoHHO-TOKCHYECKM1E

2.1.1. BupycHoie

B EBponeiickoii nonynsuuu u cpeaun xutenen CLLA n KaHagb!
CamOoM 4acToil 3TMOSOrMYeCKON NPUYUHON MUOKAPAUTOB ABIS-
0TCSA BMPYCbI: al6HOBUPYCbI U AHTEPOBUPYChI, BKJH0Yas BUPYChI
Kokcaku. B Te4yeHne nocnegHux OecATUNETMIA ObIN0 NOKa3aHo,
4TO NOpPaXXeHWe MUoKapaa MOXEeT BO3HUKHYTb NOCNe BO3fe
MCTBUSA NPAKTUYECKM BCEX UHGEKLMOHHbIX BO36yaMTENei, na-
TOFEHHbIX ANS 4YenoBeka. TeM He MeHee, 4acToTa BbIIBMIEHUS
OTAEeNbHbIX BO3OYANTENE pa3nunyHa. Tak, B NOCnegHNe rofbl B
EBponeickoi nonynsaumMu caMbiM HacTbiM BUPYCHbIM FEHOMOM
BbISIBNIEHHbIM B MUOKapAManbHbIX 6uontartax, 6bin NnapBoBupyc
B-19 n Bupyc repneca 4yenoBeka-6. B atu e roabl B nonynauumn
KOPEHHbIX XUTeneh AnoHnM pe3ko BO3POCNa 4acToTa BbisiBile-
HUs reHoMa Bupyca renatuta G. IHTepecHO 0TMETUTb, 4TO B EB-
pONENcKoi MoNynsaLMKM 4acToTa BCTPEHaeMOCTN LUTOMEranosu-
pyca, Bupyca herpes simplex u supyca Epstein-Barr cHusunace,
3aT0 accoumauus 2-x u 6onee BUpYcoB BO3pocna L0 25%.

YactoTa BO3HMKHOBEHWS MUOKapAMTA Y NALMEHTOB, NOPaXEH-
HbIX BUPYCOM MMMYyHOLE(MLNTA, B 3MOXY [0 BHEAPEHMS BbICO-
K03(h(heKTUBHON aHTUBMPYCHOI Tepanum cocTasuna 50%, nocne
NPUMEHEHNS MPenapaTtoB 3TOR rpynnbl 4acToTa pasBuTMS MUO-
KapAMTOB 3HAYUTENbHO CHU3MMACh.

2.1.2. baktepuanbHbie

CerogHs ycTaHOBNEHO, Y4TO BaKTepuanbHble MUOKapAUTLI pas-
BIBAKOTCA 3HAYNTENTbHO PEXE, YeM BUPYCHbIE. TeM HE MeHee,
NpakTUYecku n6oI 6aKTepuanbHblii areHT (BKMKYasa Tpaguum-
OHHO OTHOCALLMECH K 3TOMY TUMY PUKKETCUU W CMIMPOXETbI) MO-
)KET BbI3BaTb Pa3BUTME KIIMHWMYECKOM KapTWHbl MUOKapauTa. B
3KCNEepPUMEHTE Ha XXMBOTHbIX ObIN0 A0Ka3aHO, YTO KOMOUHALMS
BMPYCOB NPOCTOr0 repneca ¢ Apyrumun Bo36yANTENSMU BbI3bIBAET
601ee BbIpaXXEHHbIE BOCNANUTENbHbIE PeakLnN.

3Ha4yMMOoe BAKSIHME HA YacTOTYy BO3HMKHOBEHWUS MWOKapAu-
TOB O0Ka3blBalOT pasnuyHble BUAbl Chlamydia, Corynebacterium
diphtheria, Haemophilus influenzae, Legionella pneumophila,
Mycobacterium tuberculosis, Streptococcus A., v ap.

2.1.3. BbI3BaHHbIE APYruMu BO3OYAUTENAMU

Mwokapoutel MoryTt Bbi3biBaTbCa rpubamu  (Actinomyces,
Aspergillus, Candida, Cryptococcus), TrAMCTHOW WHBa3ueii
(Echinococcus granulosus, Trichinella spiralis), npocTteiwmmu
(Toxoplasma gondii, Trypanosoma cruzi-6onesHb Yaraca). Cne-
UMANbHbIX WUCCNEA0BAHUIA, MOCBALLEHHbIX 4acTOTE BO3HWKHOBE-
HUS JAHHOIA NATONOT M He MPOBOAMNOCH, OIHKO MEOTCS AaHHbIe
410 B cTpaHax FOxxHom u LieHTpansHon AMepuKun OHK COCTaBNAoT
BECbMa CYLLECTBEHHYI0 4aCTb BCEX MH(DEKLMOHHBIX MUOKAPAMTOB.

2.2. Tokcuyeckue

MomMUMO GakTepuanbHbIX U BUPYCHbIX areHTOB K PasBUTUIO MU-
0KapaMTOB NPUBOANT NPAMOE TOKCUYECKOE [IBNCTBIUE HA MUOKapA
npenapaToB M 06YCNOBNEHHAA NEKApPCTBEHHbIMM Mpenaparamu
peakLus runepyyBCTBUTENLHOCTY, KOTOpas peanuayetcs B 303U-
HOGPUNbHbII MUOKapAWT. 13 NpenapaTos, NPUMEHSIBMbIX B KNUHU-
Ke BHYTPEHHUX GONe3Hei, K MIUoKapauTam MOXeT NpUBECTH Tepa-
nust aMUHOUNNINHOM, XIOpaMdeHUKoNoM. [Nns eKapCTBeHHbIX
MUOKapANTOB XapaKTepeH BbICTPbIA POCT YPOBHS 303MHOCUIOB,
COMETAIOLLMACS C KAPTUHOM NOpaXeHns MUoKapaa.

2.3. AyTOUMYHHbIE

2.3.1. [Ipn cHCTEMHBIX 3a60N1€BaHNAX COELNHNTENbHON TKaHH

B psay npuyuH, NpUBOASALLUMX K BO3HUKHOBEHWIO MUOKApAMUTA,
0c060e MEeCTO 3aHUMAKT MUOKApPAMTHI Y NaLUEHTOB, CTpajaro-
LKUX CMCTEMHbIMKU 3a6ofieBaHUAMU. Pa3BUBAIOLLMIACA CUHAPOM
Yapmk-CTpocca, OHKONOrn4ecKuii npouecc n6oii nokanuaaumn,
rMnepaon3nHOUIbHbIA CUHAPOM, NPMBOAAT K PA3BUTUIO 903WHO-
(hunbHOro MnokapauTa. Takoi e 303MHOUNbHBLIA MUOKAPANT
MOXET pPa3BUBATbCA NPY BaKLWMHALWKM NPOTUB CTONOHSKA.

2.3.2. lpn gpyrux cocToaHnAx

K yucny peakux ayTOMMMYHHbIX MUOKApANUTOB OTHOCUTCS:

o HEKDOTUSNPYIOLYMI 303UHOGUILHBIVI MUOKAPANT, XapakTe-
PU3YIOLLNIACA BbICOKOW CKOPOCTbID HApacTaHWs CUMNTOMOB
HEeJ0CTaTO4YHOCTU KPOBOOOPALLEHNS W KpaitHe Hebnaronpu-
ATHbIM NPOrHO30M;

o UANONATNYECKMI TUTAHTOKIETOYHbI MWOKAPANT, XapaKTe-
PU3YIOLLMIACS HANMYMEM B MUOKAPAE MHOMOSAEPHbIX TUraHT-
CKMX KIETOK U NIUMCOUUTAPHON MHADUIbTPALNM; TeYeHue
60ne3HN KpaiHe HebnaronpuaTHOe; 60J1e3Hb NOPAXaeT noj-
POCTKOB; Y NALMEHTOB, C AMArHOCTUPOBAHHBLIM MMrAHTOKNE-
TOYHbIM MUOKAPAMTOM 4aCTO HAX0OAAT B aHAMHE3e yKa3aHus
Ha HeNepeHOCMOCTb NPenapartos;

* capkouzo3 cepaua (rpaHyresHbli MUOKapauT 6e3 Hekposa
KapamomMuoLunToB); 60Ne3Hb UMEET HECKONIbKO YETKO 04ep-
YEHHbIX NPU3HAKOB: OTHOCUTCS K PEAKIMM 6ONIE3HAM, CONPO-
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BOXK[IAETCA TSXKEMbIMU HAPYLLIEHUSIMW MTPOBOANMOCTHU, MOYTK
a0bCOoNIOTHO pedopakTepHa K 06bI4HON NPOTMBOBOCMANNTE b~
HOM Tepanuu.

2.4. 06ycnoBneHHbIe APYrUMU NPUYUHAMHU

K 3TOW KaTeropum OTHOCATCA MWUOKapAMTbI, BbI3BaHHbIE BO3-
LeiCTBUEM DPA3NUYHLIX SL0B (MbILbSAK, )XXENe30, CBUHEL, KO-
6anbT, Tanuin), MMOKApANTbl HAa (hOHe TUPEOTOKCUKO3a, KYpPCoB
Ny4eBoil Tepanum, MOHU3UPYIOLLEr0 06NTYHEHUS U UHBIX MPUHUH
(psip aTnonormyeckux HakTopoB MMOKapAUTa OMMCaHbI TOSTbKO HA
OCHOBAHUM OJHOTO WUIIN HECKONBKMX KNUHWUYECKUX CNy4aeB)

lll. TATOFEHE3 MUOKAPINTOB

BHeapeHue MHMEKLUNUM B MNOKAPL, 1 ee Pa3BuUTMe ABNAIOTCA My-
CKOBbIM MEXaHW3MOM pPa3BUTUS BOCMNANKUTENIbHOrO NpoLecca npu
NHEKLUMOHHO-006YCNOBEHHbIX MUOKapauTax. [Ona XpoHu3auuu
npouecca Heo6XOAMMO Hanuyme BHYTPUKNETOYHOW WHGEKLUH,
04aroB UHAEKLUNN U N3MEHEHHOTO UMMYHMTETA. DaKTOpbI, NpK-
BOASALLME K NOBLILUEHHON BOCMPUUMYUBOCTU K BUPYCHON UHADEK-
LN, 00 KOHLA HE ACHbI.

CoBpemeHHOe NpefcTaBfeHWe 0 natou3nonornu passuTus
BMPYCHOr0 M ayTOMMMYHHOrO MMUOKapAuTa CCOPMMPOBAHO Ha
OCHOBE 3KCMEepUMEHTasIbHbIX AaHHbIX. OCHOBHbIE 3KCMEpPUMEH-
TanbHble PaboTbl ObIIN BbINOSHEHbI HA MbILAX, @ B KA4ECTBE WH-
(hbekumMoHHOrO areHTa ucnonb3osancs supyc Kokcaku B. B xone
3KCNEepPUMEHTOB 6bIN0 YCTAHOBNEHO, YTO BUPYC B3aUMOAENCTBYET
C KNETKOI, NPUKPEnnasach K dHAOTENManbHOMY PeLenTopy, KoTo-
PbIi NONYYUn Ha3BaHWe «afeHOBWPYCHbIA peuenTop Kokcakm»
(CAR).

Bupycbl Kokcakn (cepotunbl B1 n B3, B5) ucnonbayoT pag
(hakTOpOB, YCKOPSOWMX MNOBPEXAEHWE KNETOYHbIX MeMOpaH,
a afIeHOBMPYCbI - aV-MHTErpUHbI (B HAcTosILLEee Bpems U3BeCT-
HO 6onee 20 WHTErpuHOB, NPEACTABAOLMX COBON CEMENCTBO
MOMEKYN aare3um BMPYCHOrO areHTa K KNeTo4HOM MemOpaHe
KapauomuoumTa), KOTopble BbICTYNAKT B POMKN CBOEOOPA3HbIX
«KO-peLenTopoB», CroCOOCTBYOLLMX MPOHUKHOBEHUIO BUPYCOB B
KNeTKy.

BsaumopeicTeune pasnuyHbiX (hakTopoB afresum BUPYCHOrO
areHTa u (hakTopoB ero NPOHUKHOBEHMS PE3KO MOBbILIAT BM-
pyneHTHOCTb Bupyca Kokcaku B. Jkcnpeccus peuentopos CAR
Hamb0see BbIpaXKeHa Ha KNeTKax Mo3ra i KapguoMnouuTax, Mak-
CUMYM 3KCMPECcCMW PeLenTopoB OTMEYaeTcsl B MepuHaTanbHOM
nepuofe C NOCIefytLMM BO3PACT-aCCOLMMPOBAHHBIM CHIDKE-
HMEM akcnpeccun. BoipaxxeHHOCTb akcnpeccun peuentopos CAR
B [1I6TCKOM BO3pacTe 06bACHSET BbICOKYIO PAacnpoCTPaHEeHHOCTb
MWOKapAWUTOB B NEPBOI TPETM XKU3HMU.

B nocnegHue rofdbl 6bIf10 J0KA3aHO, YTO PeLLENTOPHbIA Mexa-
HU3M BUPYCHOW MHBA3UMN ABASETCA YHUBEPCANbHbIM BUONOMNYe-
CKUM MeXaHW3MOM (B TOM YMCne W 4015 YenoBeka), a 6nokaaa pe-
LenTopa npeaoTBpalLaeT pa3BuUTMe BOCNANEHNUS B MUOKapAe, Tak
KaK 6/10KMPYETCS BOSMOXXHOCTb NMPOHUKHOBEHUS BUPYCA B KNETKY.
9TW [aHHbIe NO3BOMSIOT CYNTATD, YTO, N0 KPAHen Mepe, B 0CTPOM
nepuope 3aboneBaHus OCHOBHOW 06beM MOPAXEHWUS MUoKapaa
Pa3BMBAETCA 32 CYET NPAMOro BUPYCHOrO MOPaXEHWs Kapauo-
MMWOLMTOB, @ ayTOUMMYHHbIN MPOLLECC, XapaKTEePU3YIOLLNIACA Bbl-
pabOTKO aHTUTEN K MemM6paHam KapaMoMMouuToB, npuobpertaet
BEAYLLYI0 POSb HA CreAyloLmx atanax 6051e3Hn. 3T1 JaHHbIe No-
3BOSIAIOT CMECTUTb AKLEHT B MOWUCKe Hanboniee NepcrnekTUBHbIX
nyTem neveHns muokapautos. MoXHO npefnonaratb, 4T0 NyTb
6nokaabl peuenTopoB OyaeTt 6ofiee BOCTPEOOBAH, YeM MyTb Mo-

[aBNeHNs ayTOMMMYHHOW peakuuu, OfLHaKO CreayeT MOMHMTL,
4TO NPOAOSIKUTENIbHOCTb U BbIPAXXEHHOCTb MMMYHHOr0 OTBETa
ABNAETCA ONPeaensowmM (PaKTOPOM BbIPAXKEHHOCTW KNUHNYe-
CKOIi KapTuHbl 60ne3HN. Y BCeX 60NbHbIX NPOUCXOANT YCUNEHME
CUHTE3a LIMTOKWHOB, TaKUX KaK (hakTop HEKpPO3a OMyXonu, oKcup
a307a, toll-nogo6HbIX peLenTopos U komnnemeHTa. CeroaHs ycra-
HOBJIEHO, 4TO BCE MeANaTopbl BOCMANIEHUs MIPatoT ABOMHYIO POib
B Pa3BUTUM BUPYCHOrO MUOKapanTa:

* (hakTop HeKpo3a OnyxoNu — o, C OJHO CTOPOHbI, CHIKAET
BbIP@XXEHHOCTb BUPYCHOI HArpy3Ku, ¢ ApYroii CTOPOHbI, No-
BbILLIAET BbIPAXXEHHOCTb MMMYHHOIO OTBETA W BEPOSATHOCTb
NeTanbHOro UCxoaa;

» OKCWA a30Ta, C OAHOWA CTOPOHbI, MOAABNSET PEnnNKaLmio
BUpYCa, C APYroit CTOPOHbI, CNOCOBCTBYET Pa3BUTMIO KNNHK-
4eCKOro MaHughecta Kapauomunonatum, ycunueas noBpex-
[EHNs KapanomMnoLuTOB;

« toll-nogo6Hble peuenTopbl (a TaKxe akTop aAnddepeHuma-
uum muenonga MyD88), ¢ 04HOM CTOPOHbI, MUHUMMW3NPYIOT
BO3MOXHOCTb PENnMKauuMn BUpYca B MUOKaphe, ¢ Apyroi
CTOPOHbI, CNOCOBCTBYIOT Pa3BUTIIO BOCMANEHNS B MUOKAPLE;

+ KOMM/IEMEHT He TOMbKO YCUNUBAET MMMYHHbIA OTBET, HO 1 pe-
FMamMeHTUPYeT Nepexof B AUNaTaLMOHHYI0 KapaANOMUONATHIO.

Takum 06pas3om, ponb BUPYCA, BHEAPUBLLErOCA B KNETKY, 04e-
BUIHA: pennukauma - U3MeHeHue KapamomuouuTa, ero ruéens -
3anyck ayTouMmMyHHOM peakuuu. Ocobbli UHTEpeC npefcTaBnset
U3y4eHne poniu BUPYCHbIX 4aCTML, HA 3Tane [0 BHeLPEHWA B KNeT-
Ky. YCTaHOBNEHO, YTO B 3TOT NEPUOA NPOMCXOLMUT BbIPabOTKa Npo-
Tea3 2A (yrHeTawoLnX CUHTE3 MPOTEMHA) U BIMSAIOLLMX HA GENoK
ANCTPOUH, KOTOPbIA CNOCOBCTBYET PA3BUTUIO KapAuomMuonaTuni.
Kpome npsMoro BAMsHWUA Ha 6eKOBbIA MeTabonnam, 3Tu npoTe-
a3bl UHULMUPYIOT anonTo3, TemM CambIM TaKkXe Crnoco6CTBys pas-
BUTUIO KapAvMomuonaTtun. YCTaHOBMEHA POSib BUPYCHbIX MpoTeas
B Pa3BUTUN MWOKAPAMTOB, 4TO, NO-BUAUMOMY, SABNIAETCSA OCHOBON
Ans HOBOTO HanpasnieHns PapMakonornieckom Tepanum Muokap-
JNTOB — pa3paboTKn UHIMBMTOPOB BUPYCHBIX NPOTEas.

Kak oTMe4anochb BbliLLe, U3MEHEHHbIE KapLMOMUOLMTLI 3anycKa-
0T UMMYHHbIE PeakLun, NPUBOASLLME K PA3BUTMIO BOCNANEHUS B
MUoKapge. AHanu3 BOCNanuTeNIbHOro MHGUAbLTPATA NOKasan, 4To
OH cocTouT Ha 70% U3 MOHOHYKIIeapoB: MOHOLMTOB, MaKpoda-
roB 1 T-NUMAOUMTOB. YCTAHOBJIEHO YTO MOHOLUTbI CUHTE3MPYIOT
6esloK XemMoaTTpakTaHT, a Makpoarm — npoTemH 1o, KOTOpbINA
NOTEHLMPYET peakuuio BocnaneHus. Mx 650kafa CHUXaeT Bbl-
PaXXEHHOCTb BOCNANUTENbHOM PeaKLUM U KITMHUYECKUX NPOosBIe-
HUA MWUOKapauTOB. T-xennepbl 1-ro u 2-ro TMNOB CEKPETUPYHOT
LMTOKMHBI ((haKTOp HEKPO3a ONyXosin-o, U UHTEPNENKMHbI), Npu-
BOAALLME K PA3BMTUIO BOCMANIUTESIbHON peakLuu. MIHrnéuposaHme
nponudepauun T-NUMEOLMTOB TaKXKe aCCOLUUPYETCH CO CHUXeE-
HUEM BbIPXXEHHOCTM BOCNANUTENBHON peakuun. XopoLuo nayye-
Ha ponb CO4+ T-numcpounTOB, KOTOPbIE MPOAYLIMPYIOT HE TONbKO
LMTOKUHbBI, HO W aHTUTENA K Pa3fINYHbIM KapAMaNibHbIM aHTure-
HaMm, NPUYEM YPOBEHb TakWUX aHTUTEN 3HAYUTENbHO YBENUYEH Y
nauueHToB cTpagatoLux muokapautom i JKMI. CoxpaHmBLIMiA-
CS1 BbICOKMM YPOBEHb aHTUTEJ1, HECMOTPSA Ha NleYeHune, CBULETESb-
CTBYET 0 NPOrpecce 60NIE3HN 1 €€ TSHKENIOM TEYEHUN.

IV. KNMHWYECKASA KAPTWUHA W TEYEHUE

MepBbIMM KNUHUYECKUMU NPOSBIIEHUAMU MUOKapAUTa, KOTO-
pble, KaK Npasusio, NPOSBAAIOTCA HA (POHE NN Yepe3 HECKOJTbKO
[Hei mocne Hayana OCTPOW PecnupaTopHoi BUPYCHON WHAIEK-
LM, MOTYT ObITb: NOBbILUEHME TEMNEPATYPbI, CNA6OCTb, BbICTPas
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YTOMNAEMOCTb, 60MM B Pa3NMYHbIX rpynnax Mbllil (Muanrum).
MblLleYHble CUMNTOMbI SBASKOTCA CNEACTBUEM MWO3WUTOB, Bbl-
3BaHHbIX MUOTPOMHBLIMK BUPYCaMm (Hanpumep, Kokcaku rpynnsl
A). 3TV CUMNTOMbI SBAAOTCA CUCTEMHBIM NPOSBIEHNEM UHMEK-
LLMOHHO-BOCNANNTENbHOMO NPOLLECCa 1 YaCTO MACKUPYHOT Havarnb-
HYt0 CTaauio 3a60NeBaHuns, KOTOPOe B AanbHeiillemM MOXET Npo-
TekaTb 663 Kakux-nmbo KapamanbHbIX CUMATOMOB.

0pHako, B 6ONbLIMHCTBE CNy4aes, Yepe3 3-5 AHeNW mocne Ha-
yana OPBW 60MbHble HAYMHAOT NPEAbABNATL XKanobbl HA OLLYy-
LLieHMe cepauebrnenns n nepe6oes B paboTe cepaua, OAbILLKY npu
HeO0MNbLUOW U3NYECKOI HArpy3Ke 1 Aaxe B NOKOe. [pakTuyecku
y BCeX 6O0JIbHbIX MOABNATCA 60NN B 06/1aCTM CepAua Tynoro,
HOIOLLIEro, KOJIOLLEro Xapakrepa, NpakTU4ecKn NOCTOSAHHbIE, HE
CBSI3aHHble C PU3NYECKOW HArpy3Kom W He KynupyroLmecs npu-
eMOM HuTpaTtoB. bonu B cepaue MOryT 6biTb 06YCNOBIEHbI CO-
NYTCTBYIOLUM MEPUKAPAMTOM, PEXKe — UCTUHHOI ULeMmnen mno-
Kapfa npu ero 04aroBoM MOPaXKeHUM, a TakXe 3HA0TeNnanbHomn
ANCYHKLMER.

MepBbIM MPOABNEHMEM MUOKapAUTa MOXET ObiTb BHe3anHas
CMepTb, 06YCNOBNEHHAA XXENYA04KOBO Taxukapaneir, pubpun-
NALMEN XXenya04KoB BCAEACTBIE 04ar0BOr0 NOPAXEHUs MUoKap-
na, NOKanM30BaHHOro B 06M1acTy NPOBOAALLEH CUCTEMbI CepaLa.
Y 60MbHbIX C MAMONATUYECKON XeNyL04KOBOW Taxukapamen mMu-
oKapaut guarHoctupyetcs B 33% cnyyaes. [l0BONIbHO 4acTo 3a-
60neBaHNe Ha4yMHaeTca ¢ TPOMBOIMOONNYECKNX OCNIOXHEHUIA MO
mManomy u, pexe, 60JbLLOMY Kpyry KpoBoo6palleHus. Taxenble
hopmbl Anddy3HOro MrMokapamTa npu GLICTPOM NPOrpeccupo-
BaHWUM MOTYT NPMBECTU K OCTPOIA CepPe4HON HeJ0CTaTO4HOCTU CO
CMepTeNbHbIM UCXOL0M.

CJ'IB)J,yBT OTMETUTb, YTO B paAe Cny4aes, KNHNYeCKad CUMNTO-
MaTUKa Ha HavamnbHbIX CTagusx 3a6oneBaHns MOXET NOJHOCTbIO
OTCYTCTBOBATh. I'IepBb|e CyﬁbeKTI/IBHbIe CMMNTOMbI MUOKapanTa
N0 AaHHbIM Pa3/INYHbIX aBTOPOB MpeacTaBlE€Hbl B Tabnuue 1.

Ta6nuua 1. Mepeble cy6bEKTUBHBIE CUMNTOMbI 3a6oneBanns
y 60/bHBIX MHOKApAUTOM

Cy6beKTHBHbIE CUMNTOMbI Moarpynna AT
Opaplluka 68,6%
[TpucTyns! yoyLiba 5,97%
Kawenb 8,9%
KpoBoxapKkaHbe 11,9%
CepauebueHne 32,8%
[Tepe6on 16,4%
[0noBOKPYXeHue 2,9%
CWHKONanbHble COCTOAHUSA 1,5%
Kapananruu 22,3%
Bo3moxxHas cTeHoKapaus 8,9%
TunnyHas cTeHoKapaus 2,9%
[ToBblILLIEHME TEMNEPATYPbI 29,8%
ApTpanrum 1,5%

[ToBbIleHne Temnepatypsl + apTpanrun — 4,5%

PasBepHyTan KNMHMYECKAs KapTWHA MUOKapAUTOB XapakTe-
puU3yeTcs B MEpBYID o4epedb CEPAEYHOW HEA0CTATOYHOCTLIO.
Mpw npeo6nagaHun BOBMEYEHUS B NMPOLIECC NEBOM0 XEeNyaouka y
GOMbHbIX UMEIOTCSA CUMMTOMbI BEHO3HOIO 3aCTOA B JIETKNX: BNAX-

Hble XpUMbl, OPTOMHO3, OLbILIKA, NPUCTYMbI YAyLWbA. CUMNTOMBI
NpaBoXXenya04K0BOA HE0CTaTOYHOCTM NPOSABNAITCA HabyXaHu-
eM LUeiHbIX BEH, renatomeranueit, nepudgepuyeckumn oTekamm
HWKHWUX KOHe4YHOCTed. CUMNTOMbI CepAe4yHON HefoCTaTO4HOCTU
COYETaAOTCA C HAPYLIEHUAMY PUTMA M NPOBOAMMOCTM, KaK Npasu-
N0, Ha bOHEe CUHYCOBOI Taxukapauu. [JoBONbHO 4acTo 60MbHbIX
6ecrnoKouT Kallenb, 3nu304bl KPOBOXapKaHbs, 06YCNOBEHHbIE
TPOM60OIMEBONMAMI B CUCTEMY JIEFOYHON apTepuu ¢ pasBuUTMem
WHapKTa Nerkoro 1 nepunHgapKTHON NHEBMOHUM.

KnuHnyeckoe Te4eHne MUOKapAMTOB 3aBIUCUT OT BOBNIEYEHUS B
npoLecc NeBoro, NPaBoro Uian 060MX Xenyao4koB cepaLa, Xxapak-
Tepa nopaxeHus ceppua (o4arosoe unu guddysHoe) u THKecTH
BOCNANNUTENbHOr0 npouecca. 3aboneBaHne MOXeT NpoTekaTb B
nerkoit oopme, B TOM YKUCIIe NIATEHTHOM, U 3aKaH4YMBaTLCA MON-
HbIM BbI340POB/EHNEM. Kak NpaBuno, 3T0 04aroBble MUOKapaUTbI.
[Tpn MUOKapaMTax CpeaHel TAXKEeCTU afeKBaTHOE JIeYeHue cep-
JIeYHON HEe4OCTATOYHOCTU M HApYLLEHUIA pUTMa cepaLa TakxKe Mo-
)KET NPUBOAUTL K BbI30POBIIEHMIO Yepe3 3-6 MecsLeB 0T Havana
3a6oneBaHusa. Tsaxensle OPMbl MUOKAPAUTOB, 06YCNOBNEHHbIE
AN y3HbIM BOCNANNUTENIbHbIM NOPAXKEHWEM BCEX OTAENOB Cepa-
Lia, NPOTEKAOT C ABNEHUAMI NPOrpPeccUpytoLLei cepaeyHoil He-
[0CTAaTOYHOCTY, HApYLUEHUAMU PUTMA U NPOBOLMMOCTHU, a TAKXKE
TPOM603IMBONNYECKUMN OCNIOXKHEHNAMU. HacTbIM MCXOA0M TaKmUX
thopm gBRSETCA Pa3BUTME AUNATALMOHHON KapanoMuonaTui unm
CMepTb, HECMOTPS Ha NPOBOAMMYHO Tepanuio.

KnuHnyeckoe TeyeHne Bcex DOPM MUOKAPANTOB TakXXe onpepe-
nsetca npeo6nagaHnem Toro UM MHOro cumnToma 3abonesaHus.
B cBA3M C 9TUM, BbILENAOT CNeLyOLNe KIIMHUYECKNE BapUaHTbI:
ManoCUMNTOMHBIN (NaTeHTHbIN), 601eBOI (NMCEBAOKOPOHAPHbIN),
JeKOMIMEHCALMOHHBIA, apUTMUYECKNIA, NCeBOOKANAHHbIA U CMe-
LLAHHbINA.

V. ANATHOCTWKA MWOKAPIUTOB

5.1. PyTuHHble nabopaTopHbie HCCNeA0BaHUS

3HA4YMMOCTb NMPOBEAEHNS PYTUHHBIX NTABOPATOPHBbIX MCCNEA0-
BaHWA MpU MUOKApAWTax He 04YeHb Benuka. B obliem aHanmse
KPOBM MOFYT OTMeYaTbCsi Nenkoumto3, nosbilweHne CO3J. MMpu
303NHOUNbHBIX MOPAKEHMSAX YBEIMYNBABTCA KOMNYECTBO 303M-
HOGMNOB, aKTUBHOCTb KOTOPbIX MOXHO ONPeaennTb ¢ NOMOLLbHO
MCCNEN0BAHNA YPOBHS 303MHOCGUNILHOIO KaTUOHHOrO MpOTeMHa
(3HA4YMMOCTb AaHHOTO TeCTa eLLe TONbKO NPeLCTONT YCTAaHOBUTD B
XO[e NMPOCNEKTUBHBIX NCCMEA0BAHNIA).

BbifiBNeHMe MapkepoB BOCNANUTENbHOr0 0TBETa (C-peakTUBHbINA
660K, (PUOPUHOTEH, LUUTOKUHBI U T.4.) MOXET NMOMO4b Bpayy 3a-
NOA03PUTL HaN4Me BOCNANMTENBHOMO NpoLecca y naunenTa, npu
3TOM He06X0AUMO UCKNH0YATh APYre NPUYUHBI NOBbLILIEHUS [aH-
HbIX NapameTpoB (OCTPble BOCMANUTENbHbIE 3a6oneBaHus, 060-
CTPEHUS XPOHWUYECKUX COCTOAHMIA). Takum o6pasom, nepudepu-
Yeckue MapKepbl BOCManeHWs HecneunuyHbl ans Muokapauta
1 MOTYT paccMaTpuBaTbCs NMWb KaK AOMNOHUTENbHbIA aprymMmeHT
Npu NOCTaHOBKE AMArHo3a.

buomapkepbl HeKpo3a, Takue Kak CepfeyHble TPOMOHWHbI K
KpeaTuHocdoknHaza (KOK), nmeloT HeBbICOKYIO creumdny-
HOCTb, HO MOTYT UCNOMb30BATLCA ANA ANArHOCTUKM MUOKApANTa.
Y naumeHToB ¢ OCTPbIM MWOKApAMTOM, KOHLEHTPALWUKU B CbIBO-
poTke TponoHMHOB | 1 T noBblwatoTcs yaiue, 4em MB-tpakuus
K®K, a BbICOKME YPOBHM TPOMOHWUHA T UMEIOT TaKXKe U NPOrHOCTM-
Yyeckoe 3HayeHue. TPOMOHUH | MMEeT BbICOKYIO CneunmduyHoCTb
(89%), HO HU3KYIO YYBCTBUTENLHOCTL (34%), ANA AMArHOCTUKM
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MUOKapAWTa, TOrAA Kak MOBbIlIeHWe YypoBHen NMB-n303H3uma
K®K BcTpeyaetcs B AaHHOW rpynne 60/bHbIX HEYACTO.

5.2. UMmyHonoruyeckue MeToAbl fUAarHOCTUKU MUOKApaUTa

WccnepoBaHne napameTpoB KMETOYHOTO MMMYHHOrO cTaTyca
HecneunuyHo, AAeT OrpaHMYeHHYI0 MHADOPMALNIO U HE MOXET
NCMONb30BATLCA AN AMArHOCTMKI BOCMANMTENbHOMO NPOLecca B
MUOKapLe.

BbisiBIeHME CEPONOTUYECKUX UM MOJIEKYNISPHO-TEHETUYECKMX
MapKepoB 6akTepuanbHbIX UK BUPYCHBIX MHADEKLMA B nepudde-
PUYECKON KPOBU HE MOXET MCMONb30BATLCA )1 OKOHYATENbHOM
BepudMKaLMmM 3TMONIOrMYECKOro Xapaktepa BOCMANUTENbHOMO
npouecca B MMokappe. [lokasarenbCTBOM 3Ha4YMMOCTU TOTO UMK
WHOTO BO36YAMTENS B (DOPMUPOBAHUN MUOKAPLUTA MOXET ObiTh
ero BbIsiBNEHWe B MaTepuane 6uoncum.

BaXHbIM aneMeHTOM ANarHOCTUKIA CIYXKIT BbIABNIEHUE aHTUMM-
OKapANanbHbIX aHTUTEN, CBUETENbCTBYIOLLNX 06 ayTOMMMYHHOM
XapakTepe npouecca. Mpu aT0M 0TCYTCTBIE NOBbILLIEHUS JAHHOTO
napameTpa He UCKIIYaeT Hanuine MUOKApANTa, TakK Kak Hanu4ue
BOCMANMTENbLHOTO NPOLLECCa B MUOKAP/E MOXET pa3BuBaThes 6e3
(hOPMIUPOBAHIS ayTOAHTUTEN, BbIBNSEMbIX B JaHHOM TECTe.

WmMMyHOrucToXMmMuyeckoe UccnefoBaHue C BbIABEHUEM Cnel-
NUYECKNX MapKepOoB, Takux Kak T-numdpountbl (CD3), makpo-
tbarn (CD68) u apyrue neikouMTapHble aHTUIEHbI, YBENNYNBAET
YyBCTBWUTESIbHOCTb BbISABIEHUA Muokapauta Ao 50%, TO ecTb
3HAYMTENbHO 60SbLUE, YeM 06bIYHbIE TUCTONOMNYECKUE METOMbI.
BaXHbIM 3/1eMEHTOM 3TMONOMMYECKON AWNArHOCTUKWN MUOKapaM-
TOB AIB/SETCA BbIABEHME B 06pa3Lax SHAOMUOKAPANAIbHBIX 61-
OMNCUA MHEKLMOHHBIX areHTOB (B MEPBYIO 04Yepefib, BUPYCHBIX)
npy NOMOLLW MONEKYNAPHO-TEHETUHECKUX METOLNK.

5.3. [lononHuTeNbHbIE TECTbI A1 ONpeaeseHus
3THOJIOrUYECKOro XxapakTepa BocnaauTesibHOro npowecca

BbinonHeHne [ONOMHUTENbHBIX CEPONOTMYECKNX MU MOJIEKYNIAP-
HO-FeHeTUYECKUX MCCNeaoBaHnii 06pa3LOoB nepuepuyeckon Kpo-
BW, HanpaBfeHHbIX HA YCTAHOBIEHWE BO3MOXHOIO 3TUOMOrMYECKO-
ro xapakrepa npouecca B MUOKap[e, LienecoobpasHo npu Han4um
COOTBETCTBYIOLLEN AAHHOMY BO3GYANUTENO KNUHUYECKON KapTUHbI.
Heo6X0a1Mo y4nTbIBaTh, 4TO 0OHAPYXXEHME CBUAETENLCTB HANNYKS
TOr0 WAW MHOrO NaToreHa B opraHuaMe no 6uoobpasuam nepude-
PUYECKOM KPOBU He ABASIETCA CTPOTUM [0Ka3aTenbCTBOM Hannyms
BOCMAnUTENbHOMO Npouecca B MUOKApAe COOTBETCTBYIOLLEH 3TMO-
noruun. Geponorn4eckne MeTofbl He CleayeT UCNOMb30BaTh B Kave-
CTBE PYTUHHBIX Npu AuddepeHumnanbHol AuarHocTuke MUoKapam-
TOB. 3TO MOXET BbITb CBA3AHO C TEM, YTO MALMEHTbI NONAAAIOT N0A
BHMMaHWe BPaya C BbIPOKEHHON 3aJepXXKON Nocre Havana uHek-
Ly (HeLenu-mecsubl), TO €CTb KOra 0CTpas ¢hasa MUOKapAuTa yxe
3asepLuunack. Kpome Toro, AnarHoCTu4eckas 3Ha4MMOCTb Ceposio-
rMYeCKNX METOA0B TMMUTMPOBAHA BbICOKON PACMPOCTPAHEHHOCTLIO
B MONyNALMN BUPYCOB, BbI3bIBAOLUX MUOKapAMT. VIHTepnpeTauus
TaKUX Pe3ynbTaToB TaKXe 3aTPyAHeHa Apyrumun pakTopamu, Taku-
MU KaK peakTuBauus unu pe-mHdekums (Hanpumep, npu repnec-
BUPYCHON MHCDEKLIMK), UMK NEPEKPECTHBIMK PeAKUUAMU C BUPYCOM
dnwTeiHa-bappa unu aHTepoBMpycamm

5.4. AnekTpokapavorpacus

HecmoTps Ha CBO HM3KYH YYBCTBUTENIbHOCTb, 3NIEKTPOKApLM-
orpacpus (3KI) WMpoKo Ncnosb3yeTcs B Ka4eCTBe CKPUHMHIOBO-
ro metoga. MismeHeHns Ha IKI y nauneHToB ¢ MMOKApANTOM Ba-
PbUPYIOT OT HECNeLMGUYECKX M3MEHeHNIA 3y6La T u M3MEHEHUIA
cermeHTa ST 40 MHDaPKTO-NOA06HbIX aneBauuin ST. BbiaBnaOTCA

TaKXXe HapyLleHUs NPeACcepAHOro N XXeNny04KoBOro NpoBeje-
HUSA, Pa3NIN4Hble apuTMUN. VI3BECTHO, YTO HanMyKMe naTonoruye-
ckoro 3ybua Q wnu ceexas 6nokaga neBon HOXKW nyyka lnca
accoLMMpoBaHbl ¢ 60bLUOKA YaCTOTOW CMepPTeNbHbIX UCXOA0B W
Heo6X0AMMOCTbIO B TPAHCMNAHTaLMK cepaLa.

MporHocTuyeckas 3Ha4umMocTb IKI U3MeHeHUIn n3yyanach Tak-
)K€ W'y NaLMEHTOB C NOA03PEHNEM Ha MUOKapauT. MokasaHo, 4To
C KNMUHUYECKUMM UCXOAAMK B JONTOCPOYHOM NEpUOAEe acCoLum-
poBanuchb cnegytolime n3meHeHus Ha KT, 3aperncTpupoBaHHble
B0 Bpems 3MB: anutenbHocTb MHTepeana QT ¢ 6onee 440 mc,
OTK/TOHEHWE 3/1eKTPUYHECKON OCK Cepaua, XXenyao4ykoBas aKkcTpa-
cuctonus. HesaBMCMMbIM NPeANKTOPOM CEPAEYHO CMepTU Mnn
noTpe6HOCTN K nepecagke ceppua asnanoch pacwmpedue QRS
6onee 120 mc. Takum 06pazom, IKI ABnAeTCA 6bICTPLIM U JIETKUM
€noco6oM CTpaTUUKaLMKU pucka NaUMeHToB C NOJ03PEHMEM Ha
MWOKapauT.

Ha 9KI npu ocTpbiX MuoKapawWTax Yalle BCero (hMKCUpytT
CUHYCOBYIO TaxuwkapAuilo C Hecneumtmy4ecKuMu U3MeHeHUAMM
cermeHTa ST wn 3y6ua T. iHoraa onpeaenseTca KapTUHa, Hanomm-
HaloLas MHQapKT MUoKapaa ¢ pasBuUTUEM 3nesaLuu/aenpeccun
cermenta ST v nosBneHnem naronoruyeckoro syéua Q. Mpu Hanm-
4nUK CNELMGNYECKUX HAPYLLIEHNI, XapaKTePHbIX A1 NepukapauTa,
MOXHO JymaTb O COYeTaHWW MUOKapAWTa W nepukapauTa, XoTs
3T0 BCTPEYaeTcs JOCTaTO4HO peako. YyscTButenbHocTb IKI ans
ONarHoCTMKN MUOKapauTa Huskas. lNossneHne natonornyeckoro
3ybua Q n 6110kaabl 18BON HOXKM MyyKa Mmca CBULETENLCTBYET O
NJI0XOM NPOrHO3e U HE06X0AUMOCTM Havana 6osee arpecCUBHON
Tepanuu.

5.5. Axokapauorpadms

HecmoTpsi Ha OTCYTCTBUE CMELMMDUYECKNX U3MEHEHWIA, KOTO-
pbleé MOXHO BbIIBUTb ¢ NomoLblo IX0KI, npoBefeHne [aHHOrO
1CCnefoBaHNs, TeM He MeHee, Lieflec006pas3Ho Yy BCexX BO0MbHbIX C
MWOKapANTOM.

IX0KI naeT BO3MOXHOCTb, B NEPBYI0 04epefb, UCKNHOYUTD ApY-
re NPUYMHLI, NpUBELLLNE K PAa3BMTUIO CEPLEYHON HEA0CTATOYHO-
cTU (runepTpodryeckas unm pecTpukTUBHAA KapAuomuonaruu,
NOPOKM cepaLa).

OueHKa pa3mepoB Kamep Cephua, TOLMHLI ero CTEHOK, a
TaK)XXe OCHOBHbIX MOKa3aTesiel, 0TpaxatLwnx CUCTONNYECKYIO 1
JNacTONUYecKyto (PyHKUuio xenynoukos (OB JIK, umnynbcHo-
BOJIHOBAA W TKaHesas fonnneporpadus), no3BONSeT B JUHAMUKE
oTCnexunBatb 3 eKTUBHOCTb NPOBOANMON Tepanuu.

MauueHTbl ¢ MOJTHUEHOCHOI (hOPMON MUOKAPAMUTA 4acTo MMe-
10T PE3KO BbIPAXKEHHOE CHUXeHWe ppakunmy Bei6poca, HopManb-
Hble pa3mepbl kamep cepaua u yronwerne MXKI, 06ycnosneHHoe
MUOKapAnanbHbIM 0TEKOM, TOTfa Kak Y NaLWUeHTOB C OCTPbIM MU-
0KapAnUTOM OTMEYaeTcs pacluMpeHne NEBOro Xemnynoyka u Hop-
MabHas TOJLLMHA ero CTEHOK.

[ns 60MbHbIX C NOAOCTPLIMU U XPOHUYECKUMU DOPMaMK MU-
oKapauTa 60Mee XapakTepHO Hanuyue 3Ha4YMTENbHOW Aunatauum
Kamep cepjLa co CHMKeHuem 06LLeil COKPATUTENIbHON Cnocob-
HOCTW Pa3nnyHON CTENEHU.

Y 60MbHbIX C MUOKApAUTOM HepeaKo YAaeTcs 06HAPYXWUTb Ha-
NNYne 30H HapyLIEHHOM NIOKaNnbHOW COKPATUMOCTW (TUNOKWHES,
aKWHEe3), 0HAKO MOAO06HbIE N3MEHEHUS HE NMO3BONSIOT NPOBECTM
AndbdrepeHumanbHbIi AUarHo3 ¢ UemMny4eckoin 6051e3HbI0 cepaLa.

Mposenenne 3xoKl Takxe Heo6XoaMMo nepen npoLeaypon
9HAOMUOKAPANANbHOIR GMONCUN C LIENbI0 UCKITIOYEHUS Hanmyus
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BbINOTA B MONOCTW Nepukapaa W BHYTPUNONOCTHOrO Tpom603a,
KOTOpPble ONpefensaoTea npUuenu3uTenbHo y 25% 60MbHbIX.

5.6. MarHuTHo-pe3oHaHcHas Tomorpadus

MaruutHo-pe3oHaHcHas Tomorpadousa (MPT) cepaua B HacTos-
LLiee Bpems ABNAETCA Hambonee BbICOKOWH(OPMATUBHBIM HEUMH-
Ba3MBHbIM WHCTPYMEHTANbHbIM METOLOM AMArHOCTUKN MUOKAp-
AuTa, NO3BONAIOLLMM 32 OHO MCCNEJ0BAHUE BbIBUTb U OLIEHUTD
KaK MOPHONOruyeckune, Tak U (MYHKLNOHANbHbIE HApYLLeHNs. B
apceHane MPT umeetcs psg UMNynbCHbIX NOCNEA0BATENbHOCTEN
W METOAWK, NMO3BONAIOLMX BbIBUTL U OLIEHUTH NPOLECC BOCNa-
NEHNA Ha PasfnyHbIX ero gpasax. B 4acTHOCTM, AN BbIABNEHUS
0TeKa MUOKapaa B OCTPOI dhase BocnaneHus 0683aTenbHbIM SB-
NAETCA UCNONb30BaHNE T2-B3BELLEHHbIX U306paXeHuid. Hapaay
C HUMM NPOTOKON WUCCEA0BaHMSA NaLMEHTOB C OCTPbIM MUOKap-
OUTOM JOSKEH BKM04YaTb T1-B3BELUEHHbIE M306paXeHus A0 W
nocne KOHTpacTUpOBaHUsA npenapatamu ragonuHus (GD-DTPA).
ViccnegosaHne npoBoANUTCA Cpady Nocne BBEAEHMS KOHTPACTHOMO
npenapara, Ans OLEHKU TaK Ha3blBAEMOr0 PaHHEro HaKomMmeHus.
COOTHOLIEHME MHTEHCUBHOCTM CUTHANA OT MMOKAapAa K NHTEHCMB-
HOCTU CUrHana OT CKeneTHbIX Mbiy, 4 unu 60nee, ykasbiBaet
Ha rMNepemMunio 1 OTeK B OCTPbIA Nepuog BocnaneHus. HakoHed,
0653aTeNbHbIM ABNAETCA NPOBEJEHNEe OTCPOYEHHOr0 KOHTpacTu-
POBaHWA C NPUMeHeHeM T1-B3BeLIEHHbIX MPAANEeHTHbIX Nocne-
posatesibHocTel. OTCPOYEHHOE KOHTpAcTUpOBaHME MO3BONSET
BU3yanu3npoBaTb HeobpaTUMble NOBPEXAEHUs MUoKapaa. Hepes
10 MUH nocne BBeEHWS KOHTPAcTa BbICOKOWHTEHCUMBHbIE 06-
NacTn oTpaxawT (UBPO3 M HEKPO3 B MUOKApAe, HOPManbHbIN
(300pOBbIA)  MWUOKApL BM3yanuaupyeTcsi HU3KOUHTEHCUBHBIM.
OTCPOYEHHOE KOHTPACTMPOBAHWE He N03BONAeT AndepeHLu-
pOBaTh OCTPYID M XPOHWUYECKYID (ha3y BOCMANEHWs, TO eCTb UH-
TepnpeTauns B 3HAYUTENIbHON CTEMEHN 3aBUCUT OT KITMHUYECKOro
KOHTeKcTa. CpaBHUTENbHbIE WCCNEA0BAHNA AAHHBIX MarHUTHO-
PE30HAHCHOW TOMOrpachuu M 3HLOMUOKAPAMANbHOA 6uoncuu,
nokasanu, 4to MPT B HacTosLlee BpeMS ABNSETCH CamMbIM afiek-
BaTHbIM W TOYHBIM METOLOM BM3yanu3aumn npu BOCNANMTENbHbIX
3a60/1eBaHNAX MUOKapAa, acCoOLMMPOBAHHLIM C BbICOKOA 4yB-
CTBUTESIbHOCTbIO U CNELMAUYHOCTbIO.

5.7. 3npomuokapauanoHas buoncus

buoncus cepeyHON MbllLbl CTana NpUMeHSTbCA B 50-x rofax
NPOLUOro Beka, OfHAKO Oblna OrpaHuyeHa TOPAKOTOMUENR Wunu
TpaHCTOpakanbHOM UrosbyaTon 6ruoncuei ¢ 6osbLum (6onee 10%)
KONIMYECTBOM OCITOXKHEHWIA, BKITIOYAKOLLMX MHEBMOTOPAKC, Tammno-
Hady cepaua, noBpex/JeHne KOPOHapHbIX apTepuid. B 1962 rogy
Sakikibara n Konno pa3paboTanu KaTeTepHyt, TPaHCBACKYNSPHYHO
MeToANKY 3a6opa 6UONCUAHOIO MaTepuana, nocse Yero MeTop cran
3HauNUTeNbHO 6e30nacHee: N0 YCTAHOBMEGHHOMY B MOMOCTU XXeny-
[04Ka HanpasnswoLlemy karetepy (7-8 F) BeoguTcs cneunanbHoe
YCTPOWCTBO C LUnuamm — 61MoTom, 6UONCUIAHbIE LLUMLbI NPUABKIAKOT
K CTEHKE XeIly04Ka, PacKpbIBaOT W, HEMHOIO YrNy6MBLLNCE B 3H-
L0Kap[, BbIKYCbIBAKOT Kyco4ek (npumepHo 1x0.5 Mm) aHZoMuUoKap-
na. B cpenHem 6epertcs 3-6 06pa3L0B, XKeNaTenbHO 13 Pa3HbIX MECT:
L1 NPABOro XeJy[04Ka - 3T0 MeXOKenyI04KoBas Neperopoka kak
Hanbonee ToMCTas CTeHKA Kamepbl cepaua, AN NeBoro Xenyaoyka
BbI6OP MecTa 6UONCUM He UMEeT 0COB0r0o 3HaYeHUs (Yalle 3afHe-
6asanbHas CTeHKa 1 BepxyLuka). 06pasubl 6UONCMIHOrO MaTepuana
panee nepeaaoTcs naToMopdosioram i1 CBETOBOM W 31eKTPOHHOM
MUKpockonun. CocyanucTble AOCTYMbl UCMNONb3YIOTCA CReayHoLLMe:
Ans NPaBOXeSya04KoBOA GMoncumn — torynapHas, nNoaKnoYuyHas

1 6eApeHHas BeHbI, 19 NIEBOXEIYA04K0BON 6ruoncumn — 6eapeHHas
aptepus. KOHTaKT ¢ MUOKapLOM NOATBEPXKAAETCS OLLYLLEHWEM YrO-
pa B CTEHKY XeNyo4Ka 1 akcTpacuctonamm Ha 3KIM akpaHa MOHMTO-
pa. CrefiyeT TLLaTeNIbHO NPOBEPsTL (0CO6EHHO NpK Gruoncumn U3 ne-
BOI0 XXenyfo4ka) CUCTEMY KaTeTep-61OTOM Ha NPeAMET My3bIPbKOB
BO3JyXa M TPOMOOB, NO3TOMY HANPaBNAKLLNA KaTeTep NOCTOAHHO
NPOMbIBAIOT renapuHU3NPOBAHHBIM (PU3UONOTNYECKUM PACTBOPOM.
Mpoueaypa NPOBOAUTCS B PEHTrEHONEePaLMOHHON MO KOHTPONEM
9KT, thntoopockonum n perucTpaunn SaBneHus ¢ KOHYMKa KateTepa
(no KpWBOW aBNEHUS ITO NO3BONAET YLOCTOBEPUTLCSA, YTO Hanpas-
NAOLLNIA KaTeTep HAXOAMUTCA B XKENyLOo4Ke).

5.7.1. OcnoxHeHHUs IHAOMUOKApANANLHON Guoncum

B KpynmHbIX KNWHMKAX CMEPTHOCTb NPU 3HAOMMOKAPANANbHOIA
6uoncuu coctasnset He 6onee 0,05%. OCHOBHbIM OCNOXHEHN-
em asnaerca nepdpopauns cepaua (0,3-0,5%), koTopas 6bICTPO
BEJET K TamnoHage Cepaua v LUpKynsaTopHOMY Konnancy. 3ToT
PUCK MOXHO MUHUMMW3MPOBATb TLLATENbHLIM NO3ULMNPOBAHNEM
HanpaBnAOLLEro KateTepa, MOHUTOPUPOBAHMEM [ABMEHMS C €ro
KoH4mka n JKT. [lpyrue 0CnoXXHeHWs — ambonn3aumns n npexo-
Aduime apuTMinmM 1 6110Kaabl HOXEK Nyyvka l'mca. 3T 0CNOXHEHNS
yatLe 6bIBaOT NPY JNIEBOXENYL04K0BOI 6uoncumn. Mepbl 60pbObI C
ambonuaauneil — 4ocTaTo4Has renapuHU3auns; ¢ apyroi cTtopo-
Hbl, B CNyYae nepdopauum cepaua oHa MoXeT HaBpeauTb. Crnefy-
€T OTMETUTb, YTO TONbKO B NOMOBKUHE CNy4aes npu nepdopawum
HeobXxoaMMa XMpypruyeckas noMoLLb (ywmBaHue aedoexra), yatle
[0CTaTO4YHO KOHCEPBATUBHOI Tepanuu Uim nepukapamoLeHTesa ¢
BO3BpalLiEHNEM KPOBM M3 NepuKapa B LEHTpabHOe COCYAMCTOe
pycno. buoncuio n3 neBoro Xenyaouka Henb3s Aenatb y nuy ¢
610Kafon NpaBon HOXKMW ny4ka [Mca u3-3a NoTeHUManbHON BO3-
MOXHOCTW NPUCOEANHEHUs 6noKadbl NEBOW HOXKWU C MOMHbIM
aTPMOBEHTPUKYNAPHbIM 6110KOM. CnefyeT u3beratb NpoBeAeHus
ouoncun y 60/bHbIX C HAapyLUeHWEeM CBEPTbIBAHWS KPOBW U W3-
BECTHLIM paHee Hanu4uem Tpomoba B IEBOM Xenya0ukKe.

5.7.2. Noka3aHus K NpoBeAEHUI0
3HAOMUOKapananbHoil Guoncuun

B Hactoswee Bpems AMB ABNseTCA «30M0TbIM CTaHAAPTOM»
B [MArHoCTMKe Mmokapgauta. OfHAKO, y4uTbIBas BOSMOXHbIE OC-
NOXHeHUs (B NEPBYIO 04Yepefb, reMOTaMNoHaaa, TAXeNble Hapy-
LUEHWs puTMa M NPOBOLMMOCTU CepAaua, TPoM603M60onNUK), ee nc-
Nosib30BaHNe NMOKa3aHo NULIb B TeX Cny4vasx, Koraa pesynbrarbl
IMB moryT noBANATL HA NEYeHNe NaLMeHTa.

Takum o6pasom, IMB cnegyeT NpoBOAUTL B CAEAYIOLIMX KNK-
HUYECKMX CUTYaLMsX:
1.CepaeyHas HeQOCTaTOYHOCTb A/IUTENbHOCTbIO MEHEe 2 He-
[eNb C HOPManbHbIM UK AMNATUPOBAHHLIM JTXK 1 HapyLue-
HUEM FEMOMHAMUKN.
2.CepaeyHas HeAOCTaTOMHOCTb ANIUTENbHOCTBIO OT 2 Hefenb
10 3 mecsues ¢ gunarauyeid JI)K 1 HOBbIMU XXeNly104K0BbIMU
aputmuamm, AB-6nokafamu 2-3 cTeneHeit Unm OTCYTCTBUE
OTBETa Ha CTaHAApPTHOE Jle4eHue B TeyeHue 1-2 Heaenb.

9MB B 3TUX CNy4as MOXET BbIBUTb Takue TAXKeNble BUAbI MM-
OKapAuTOB, KaK MMraHTOKNETOYHbIA U HEKPOTU3NPYIOLLMIA 303UHO-
rnbHBbIN.

Takxe nposegeque IMbB aBnsieTcs 060CHOBAHHON Mpu:

1. CH gnutenbHocTblo 60nee 3 mecsues ¢ gunataumen JDK n
HOBbLIMU XeNy[04KOBbIMU aputMuamu, AB-6nokagamu 2-3
CTereHei unu OTCYTCTBMM OTBETA HA CTAHLAPTHOE NieYeHue B
TeveHue 1-2 Hedenb.
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2.CH, accoumnposaHHas ¢ AKMIT no60it AnuTenbHOCTK, C Ha-
NNYNEM anyIepruyeckon peakumm u/mnu 303nHounnen.

3.CH ¢ nojo3pexunem Ha aHTpaLUKIUHOBYIO KapauomMnonaruio.

4.CH ¢ pecTpUKTUBHOI KapAMOMMONATUIA HEACHOTO reHesa.

5.llofo3peHune Ha onyxonb cepaua (3a UCKMYEeHWeM TUNnY-
HOW MUKCOMDbI).

6. Kapmomuonatus Hen3BeCcTHOro reHesa y aeTeit.

Ncnonbaosanne AMB MOXET paccMaTpuBaTbCs 1 B APYTiX CIyyasx:

1.CepaeyHas HeQOCTAaTOYHOCTb ASTUTENbHOCTbIO 6onee 2 He-
Jenb ¢ gunaraumen JIK 663 HOBbIX XeNy[04KOBbIX apuT-
muii, AB-6nokag 2-3 cTeneHei 1 XopoLwmnm 0TBETOM Ha CTaH-
JAPTHOE NleYeHne B TedeHne 1-2 Hepesb.

2.CH, cBa3aHHas ¢ u3meHeHusmm cepgua no tuny FKMI He-
SICHOrO reHesa, Ansg UCKMYeHNs UHAUNLTPATMBHBIX 3a60-
NeBaHun MMoKapaa.

3.TMofo3peHne Ha apuTMOreHHyo gucnnasuio XK.

4. )Kenyn04koBas apuTMUA HEM3BECTHOIO reHesa.

B apyrux cutyaumax (Hanpumep, 4ns YTOMHEHUS NPUHUHBI (hu-
6punnsumn npeacepanin) nposegeqne IMB HeuenecoobpasHo,
T.K. PUCK NPOLEAYpbl NPEBbILLAET BOSMOXHYIO NOJIb3Y.

VI. NEYEHWE MUOKAPINTOB

HecmoTps Ha TO, 4TO, TEOPETWUYECKM, NevyeHWe MUOKapLuTa
LO/MKHO 6bITb HANPaB/EHO Ha YCTPAHEHWE ero NpUYKHbI, 3 dek-
TUBHOCTb TakoW cneuudomyeckon Tepanuu 6ol1a NOLTBEPXKAEHA
TONbKO B XOLE BbINOSHEHUS OrPaHMY4EHHOr0 Ynucna uccneposa-
HUMA, BKIKOYaBLUNX GOMbHLIX C TAaKUMKU BOCNANMUTENbHbIMU 3a-
00MeBaHUAMN MUOKApAa, KaK CapKOMLO03 W TUraHTOKIIETOYHbIN
MuokapauT. CrefyeT OTMETUTb, YTO KIMHUYECKME UCCNEA0BaHNA
Nno OueHKe 3(O(EKTUBHOCTN NeYeHUs CepAe4HON HeoCTaTO4HO-
cti (CH) y 60NbHbIX C MMOKApAUTOM HUKOrfa He NPOBOAMIUCH,
B CBAI3W C YeM NMPUXOAUTCA YYUTBIBATH PE3YNbTaTbl 3KCNEPUMEH-
TaJIbHbIX UCCIEL0BAHNA HA XMBOTHBIX.

6.1. Cneunthuyeckas Tepanus

Mpn MUoKapanuTax OnpefeneHHOro TMna, B OCHOBE Pa3BUTMS
KOTOPbIX NeXaT ayTOUMMYHHbIE NPOLLECChI, MPUMEHSIOT UMMYHO-
CYNPECCUBHYIO TEPanuio, HanpuUMep, y 60NbHbIX C TMraHTOK/ETOY-
HbIM MUOKapaMTOM WUNU CapKoWAO030M. B Cnyyae ruraHTokneToy-
HOr0 MIOKapAMTa COYETAaHHOE NPUMEHEHNE UMMYHOCYNPECCaHTOB
(UMKNOCNOPUHA U KOPTUKOCTEPOUOB KaK B COYETaHUM C a3aTho-
NPUHOM UnK MypoHoMa6om-CDs, Tak 1 B OTCYTCTBME WX NPUMEHE-
HWS) MOXET YNYYLUUTb B LieIOM He6GnaronpusiTHbIA NPOrHO3, YBe-
NM4NBas MeanaHy BbPKMBAeMOCTM 10 12 Mec. N0 CpaBHEHUIO ¢ 3
MEC. Y HefleYeHbIX 60NbHbIX. Mpn 3TOM NNLLb Y HEGOMBLIOMO YMC-
na GONbHbIX B TEYEHME rofa TPeGyeTcss NPUMEHeHWe YCTPOCTB
AN MEXaHW4ecKoW NOAAEPXKM remoavHaMuku. pekpalleHue
NPUMEHEHM MMMYHOCYNPECCAHTOB MOXET NMPUBOAUTL K PasBil-
TUIO PELWIMBA TUraHTOKNETOYHOTO MUOKAPAMTA, a HEKOTOPbIX
CIy4asx K pa3BUTUI0 CMEPTENIbHOTO MCX0/a.

IMpn capkomao3e cepaua paHHee NPUMeHeHUe UMMYHOCYNpec-
CMBHOIA Tepanuu, BK/HOYAKLLEA BbICOKME J03bl KOPTUKOCTEPOM-
[0B, COMPOBOXAAETCA ynydweHnem dyHkuum cepaua. Vimeetcs
6onbluas BapuabenbHOCTb JaHHbIX C AWANa30HOM 5-NeTHell Bbl-
xueaemocTn o1 60 8o 90%. Cneundnyeckas Tepanns BUPYCHbIX
MWOKapAMTOB MOKa He pa3paboTaHa.

6.2. Ocob6eHHOCTH nevyeHus CepaeyHoil HeaocTaTO4HOCTH Y
60NbHBIX C MUOKAPAUTOM.

Y4yuTbiBas 0TCyTCTBME CI'IELLI/ICDI/IHGCKOFO ne4yeHnss BUPYCHbIX
MWOKapauToB, ANnA KOTOPOro UMenuncb AaHHble 06 ynydLeHunn

BbKMBAEMOCTM 663 Pa3BMTUA Cepae4Homn HegocTato4HocTn (CH)
Tepanus B HacTOALLEe BPEMS CYMTAETCA CUMMTOMATUYECKON W
BbIOOP ee OCHOBLIBAETCA HA KNMHUYECKNUX NPOSBIIEHUsX 3a60se-
BaHWA. Ha4yanbHas fieKkapCTBeHHAA Tepanus J0SKHA COOTBETCTBO-
BaTb COBPEMEHHbIM PEKOMEHAALMAM MO Nie4eHno 60JbHbIX ¢ CH.
CTaHAapTHbIA pexxum Tepanimn 60nbHbIX ¢ CH, KOTOPbIA BKNHOYaET
npuMeHeHue B-610KaTopoB, LUYPETUKOB, WHTMOUTOPOB aHTKO-
TeH3MHNpeBpallarLero gepmenta (AMN®) n 61o0katopos peLen-
TOpOoB aHrnoTeHsmnHa Il (PA), nomkHa Ha4nHaTbCs U noL6mpaTh-
CA B 3aBUCUMOCTU OT (DYHKLIMOHANBHOIO COCTOSIHWUS 60NbHOIO
no pesynbTatam OLEHKU (OYHKLMOHANBHOMO Knacca no Knaccu-
thukaumm NYHA (New York Heart Association). bonee nogpo6Ho
6a3UCHbIE NPUHLMMBI, CXEMbI, NOKa3aHWs W NPOTUBOMNOKA3aHMS
U3N0XeHbl B PekoMeHauusax no sefieHunto nauneHTos ¢ XCH.

6.3. 0co6eHHOCTM NPUMEHEHNSA OTAENbHbIX
rpynn NeKapcTBEHHbIX NPenaparos

6.3.1. Unrnéutopsi All® n bPA

3a CYeT paHo Ha4aToro npMema npenaparos, 6NOKUPYIOLLNX pe-
HUH-AHTMOTEH3NHOBYH) CUCTEMY, BO3MOXHO YMEHbLLEHNE BbIpa-
XKEHHOCTW [e3aJanTMBHOr0 PEMOJENMPOBAHUS CEpALa, a TaKxKe
YMeHbLUEHWEe BEpPOATHOCTM NPOrpeccupoBaHus 3a6onesaHns Ao
JunaraunoHHon kapguomuonatun (OKMI). B akcnepumeHTanb-
HbIX MOZENAX ayTOMMMYHHOIO WKW BMPYCHOTO MUOKapAuTa Ha
Mbllax npumeHeHne nHrnéutopa AlMd kantonpuna, a Takxe bPA
no3sapTaHa 1 ofimecapTaHa npUBOAMIO K CTaTUCTUYECKM 3HAYMMO-
MY YMEHbLUEHWIO BbIPAXXEHHOCTYM BOCNANEHUS, HEKPO3a 1 pubpo-
3a. Y kpbic ¢ KMIT, 06ycnoBneHHON aKCnepuMeHTanbHbIM ayTo-
VMMYHHbIM MWOKApAMTOM, TEpPanus 0IMecapTaHOM MPUBOAMNA K
YIyHLWEHNI (OYHKLMM NeBoro xenynoyka (JIXK) n ymeHbLIeHU0o
MpOrpeccupoBaHNs pemMoaenupoBanus cepfua. Kpome Toro,
JaHHble, MONTy4eHHbIE B XOAE BbIMOMHEHUS 3KCNEPUMEHTAMbHbIX
UCCIELOBaHNA Ha XXMBOTHLIX, MO3BONAKT NPEANONOXUTL, HTO
npumeHeHne uHrnéutopos AMN® u BPA no3BonseT CHU3UTb pery-
NALMI0 BO3MOXHbIX ayTOUMMYHHbIX KOMNOHEHTOB 32601eBaHus B
OTCYTCTBWE YBEJIMYEHWNS KOHLEHTPALMUM MH(DEKLMOHHBIX areHTOB,
32 CYET KOTOPbIX BO3MOXHO Ha4ano pasBuTus MUOKapauTa.

6.3.2. Inypernkn

Ouypetnkn ncnonb3yloT Ansa npeaynpexaeHns neperpysku
XKNIOKOCTbIO. VIMEKTCs AaHHbIe 0 TOM, YTO NPUMEHeHue Topace-
MuAa B 9KCNEepPUMEHTanbHON MOAEN BOCNANMTENbHON Kapauo-
MUONATUN Y KPbIC NPUBOANT K 3aMEANEHUI0 NPOrpeccupoBanns
muokapauta no OKMIT 3a c4eT YMeHbLUEHWUA BbIPAXXEHHOCTHU
(hnbpo3a, pasmepa MMOLMUTOB W YPOBHA MUOKApANanbHbIX 6en-
KOB, TpaHcopmupyoLwmx aktop pocta B1, a TakKe ypoBHei
konnareHa Ill Tna, anbA0CTEPOHCMHTA3bI, KOTOPbIE HE CBA3aHbI C
[encTBMeM npenapara Ha MoYKu.

6.3.3. B-6nokaropbi

B octpoin thase pekomneHcaumn CH cnegyet wsberatb npu-
MeHeHus B-6510KaTOPOB, Tak Xe Kak U B 04eHb PaHHEM nepuoje
nevyeHns 60MbHbIX C PYNbMUHAHTHBIM MUOKapAUTOM. I3BECTHO,
4TO Tepanus B-61o0katopamMu NPUBOAUT K YNYYLLEHWIO (DYHKLWN
)KENY[04KOB CepaLa, YMEHbLLEHUIO YacTOThl rOCNUTaNM3auui no
nosoAy ytshkeneHus CH, a TakXe K YBENIMHYEHMIO BbIXKMBAEMOCTM.
Pe3ynbTaTbl 3KCMEPMMEHTANIbHLIX UCCNEA0BAHNA  MO3BOASAIOT
NpeanonoXuTb, 4To BbIGOP B-6110KaTopa ONpefeneHHoro Tuna
BNNAET HA 3PEKTMBHOCTb Tepanuu Npyu BOCNANUTENbHON Kap-
AnomuonaTum. bbinn nosy4eHbl JaHHbIE 0 TOM, YTO NPUMEHEHNE
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KapBeaunona okasblBaeT 3aLUMTHOE [eiiCTBME HA CEpPALE KPbIC C
AYTOMMMYHHbIM MUOKAPAUTOM 3a CHET NOJABNEHMS BOCNANUTENb-
HbIX LIMTOKWHOB, @ TAKXe peanu3aLmn aHTMOKCUAAHTHbIX CBOICTB,
B TO BPEMS Kak NPUMEHeHWe MeTonponona W nponpaHonona He
NPMBOAMNO K NOA06HLIM acbdpekTam. bonee Toro npu ncnonb3o-
BaHWW METOMPONONa Nno CPaBHEHWIO C NNauebo y Mblllen ¢ 3KC-
nepuMeHTanbHbIM MWOKApPLMTOM, BbI3BaHHbIM BUPYCOM KoKcaku
B3, 0TMeyanoch CTaTUCTUHECKN 3HAYUMOE YBENMNYEHIE BbIPaXEH-
HOCTU BOCNaNeHns 1 HEeKPOo3a, a TakXe YBENMYeHne CMEPTHOCTY
XNBOTHbIX. CeflyeT 0TMETMTb, Y4TO YCTAaHOBUTb MEXaHM3M, KOTO-
PbIM MOXXHO 6b1/10 6bl 06BbACHUTL TaKWe Pe3yNbTaTbl, He yAanock.
Y 60M1bHbIX C NpeanonaraeMbiM MUOKapAUTOM ObIfIN MOJYHEHbI
AaHHble, KOTOPbIE NO3BONAIOT NPEANONOXNTL O TOM, YTO OTCYT-
CTBUE NpUMeHeHUs B-6110KaTOPOB CONPOBOXAAETCA NIIOXUM NPo-
rHO30M.

6.3.4. AHTaroHncTel MMHEPANOKOPTHKOMAHbIX PELENTOPOB

Mpuem aHTarOHMCTOB MMHEPANIOKOPTUKOMEHBIX PEeLenTopoB
PEKOMEHAYIOT GONbHLIM C CUCTONMYECKON AucdyHkuuen JIK u
ctoikon GH, TsxecTb KoTopoi cooTsetcTByeT II-IV dyHKumo-
HanbHOMY Knaccy no knaccucdpukauuu NYHA. YctaHoBneHo, 4to
[00aBneHne aHTaroHWCTOB aNibJ0CTEPOHA K CTaHAApTHOW Tepa-
nunm CH y Takmx 60MIbHbIX NPUBOAUT K CHUXEHWUIO NOTPEBHOCTU
B rOCNUTaNU3aunax WU ynyylleHno BbDKUBAEMOCTU. Y MblWwei ¢
3KCNepUMeHTaNbHbIM BUPYCHbIM MUOKApPAMTOM ObIiin NOATBEPX-
LeHbl NPOTUBOBOCNANUTENbHbIE I(MEKTHI NMPUMEHEHUA 3nfe-
PEHOHA, KOTOpble NPOABNANMCL B MOAABIIEHUM NPOTEUHA3, Bbl-
LeNfeMbIX TY4HbIMW KITETKaMu, 4TO NMPUBOAMNO K YMEHbLUEHWIO
BbIPQXXEHHOCTU PEMOENMPOBaHUs Cepaua 3a cYeT nojasnieHns
06pa3oBaHns ubpo3a.

6.3.5. OTHOLIEHNE K CIIOMb30BAHNIO CEPLEYHBIX NTMKO3NAO0B

113BeCTHO, YTO NPUMEHEHNE CEPABYHBIX TMUKO3MA0B Y 60/bHbIX
¢ CH cuctonuyeckon auccyHkuuen JIXK, cootsetctayrowen II-IV
hyHKuMoHanbHoMy Knaccy no knaccudukauun NYHA, npusogut
K CHUXXEHWIO YacTOTbl Pa3BUTUS OCNOXHEHWIA. CnefyeT NOMHUTb
0 TOM, YTO MPUMEHEHUE BbICOKUX [03 AUrOKCWHA NPUBOAUT K
06pa30BaHNI0 NPOBOCNANUTENbHbIX LMTOKWHOB 11 YCUNEHMIO Bbl-
PAXEHHOCTW MOBPEXAEHNS MUOKApAa Y MbIlIEA, 3apaXKeHHbIX
Bupycom. Kpome TOro, npuem AUrOKCMHA MOXXET OrpaHWN4MBaTh
NpUMeHeHNe MakcumarnbHoi 403kl B-610KaTtopa BCNeCTBUE pas-
BUTWA 6PAAMKApAUM AN aTPUOBEHTPUKYNAPHOA 6nokansl. Cne-
[0BATeNbHO, CrefyeT u3beraTb NPUMEHEHNS LUrOKCUHA Y 601b-
HbIX C 0CTPO passmeLLeiica CH, koTopas 06ycnoBneHa BUPYCHbIM
MUOKapANTOM.

6.3.6. AHTarowncTel Kanbyna

B uenoM npuMeHeHWe aHTarOHWCTOB KanbUns Mpu feveHnn
60MbHbIX C OCTPO passusLueiica CH He pekomeHayetcs. Cneny-
T, 0[JHAKO, OTMETMTb, Y4TO B 3KCMepMMeHTanbHOW mMoaenu CH,
BbI3BAHHOI BUPYCHLIM MWOKAPAMTOM, 6bIM NOMYYeHbl JAHHbIE,
KOTOPbIE MO3BONIAIOT MPEANONOXUTb, YTO MPUMEHEHUE aMNOLM-
MiHa 0Ka3bIBAET 3aLLMTHOE [eACTBME OT MOBPEX/AEHMS MMOKapaa
Y MbILLEIi 3a CHET NOJaBIeHNUs Ype3MEepHOro 06pa3oBaHNs oKcuaa
asoTa. Y kpbic ¢ CH, BbI3BaHHOI ayTOMMMYHHbIM MUOKApPANTOM,
n3yqanu aHeKTUBHOCTb NPUMEHEHUS NPAHUANUNKUHA NO CpaB-
HEHWIO C amNIOAMNUHOM. Pe3ynbTaTbl UCCNEeR0BaHUS CBULETENb-
CTBOBA/N O TOM, 4TO KaK NPy UCMONb30BAHUM NPAHNANNINHA, TaK 1
amyI0aunMHa, 0TMEYanoch YMeHbLUEHNe NMPOrpeccupoBaHna guc-
yHKkumn JTXK 1 pemogennposanus cepaua.

6.3.7. Muexne no noBosy 060CHOBAHHOCTH NPHMEHEHNS
HecTepongHbIX NPOTHBOBOCNANUTENbHbIX CPEACTB U KONXUYMHA

HectepongHble npoTuBoBOCnanuTensHole cpeactsa  (HMBC)
W KOMXUUMH NPUMEHSIOT B Ka4yecTBe NPOTUBOBOCNANUTESNbHbIX
CPEACTB MPW NEYeHUN NepukapanuToB B Ka4YecTBe «Hecneuuduye-
CKOIi» MpOTWBOBOCNANNUTENIbHOW Tepanun, HO OTCYTCTBYIOT MOKa3a-
HWUA A1 UCMNONb30BAHNSA TaKWUX NPEnaparos AN Jie4eHns 60/bHbIX C
MUOKapaMTOM. B 3KCnepuMeHTaNnbHbIX MOZENSAX 0CTPOro BUPYCHOrO
MUOKapamMTa y MbllLei npuMeHeHne naaomeTtaumnHa n apyrux HIMBC
NPUBOANNO K YBENMYEHMIO BbIDDKEHHOCTW BOCNANIEHNs B MUOKap.e
1 YBENIMYEHNIO CMEPTHOCTW XXMBOTHbIX. CnefoBaTeNbHO, NpuMeHe-
Hue HMBC B MMHUMANLHO HEOBXOAMMBIX [03aX MOXHO paccmatpu-
BaTb TOJILKO NMPK NeYeHnn 60/bHbIX C NEPUMUOKAPANTOM, Y KOTOPbIX
OTCYTCTBYIOT KaKne-nmbo HapyLieHns doyHkumm JIK v umeroTes Bbl-
paXKeHHble 60511 B rPYAHON KNETKe, 00YCNOBIEHHbIE NepuKapauTOM.

6.4. ITnoTponHas Tepanus

Cnenyet yaenuTb BHUMaHUe 3TMOTPONHON Tepanun. Heobxoam-
MO OTMETUTb, 4TO TUOTPOMNHAA TePanusa BUPYCHbIX MUOKApAUTOB
He UMeeT ceiyac A0CTaTOYHOM [0Ka3aTeNnbHOM 6a3bl U OCHOBaHA
UCKNIOYUTENTIbHO HA AMMMPUYECKOM OMbITE U MHEHWUU 3KCMEPTOB.
ELié pa3 cnegyet 0TMETUTb BaXKHOCTb OrpaHnyeHns usnyeckoit
Harpysku y nauyueHToB ¢ MUOKapaUTamu, BbI3BAHHbIMMW BUPYCAMU
nonuomuenuta, Kokcaku A n B, ECHO.

MopaxeHue cepaua npu BNY-uHdekunm passusaeTcd B 25—
50% cny4aes, UCTOYHUK MHAEKLMIN — capkoma Kanowm unu on-
MOPTYHUCTMYECKAA WHGIEKLMA, onpefesieHHas 3d)(eKTUBHOCTb
MMEeTCsa Npu KypCcOBOM MPUMEHEHMW Chneunmduyecknx nekap-
CTBEHHbIX CPELCTB, HanpumMep, 3u40BYaNHA.

B cnyyae mukonnasmMeHHOW MHMEKUUM UMEKTCH eauHUYHbIE
onncaHns 3MEKTUBHOCTM aHTUBMOTMKOB M3 KNlacca Makposnaos,
XNaMUANIAHON NN PUKKETCUMO3HON UHAYEKLMN — AOKCULUKITNHA.

B cny4ae passutusa HapyLleHUA puTMa cepAaua Kypc aHTuéuo-
TUKOTEpPanuu Npu nanMckoin 60nesHu (Knewiesom 60ppennose)
cocrtasnsaetr 20—30 cyT 1 NpoBOAUTCA NO CTAHAAPTHON cxeme. B
CBSA3M C YACTbIMWU HApYLUEHUAMMW NMPOBOAUMOCTI TaKue 60JbHbIE
HYX[JAt0TCA B NOCTOSAHHOM MOHUTOPUHre 3KI; npu BOSHWKHOBE-
Hun AB-6noka BbICOKOW CTENEHW MOXKET NoTPeboBaThCA Bpe-
MEHHas 311eKTPOKAPANOCTUMYNALMS.

Mo onpefeneHns Y4yBCTBUTENbHOCTI K aHTUGUOTUKAM NpU CcTa-
(DUNOKOKKOBOM UMK 3HTEPOKOKKOBOM BGaKTepuanbHOM MuoKap-
LUTe Ha3HayalT BaHKOMWUWH. Koppekuus Tepanuu BO3MOXHA
nocne nosy4eHns AONONHNTENbHBIX PE3ynbTaToB 06CNEA0BAHNA.

OCHOBHbIM fle4eOHbIM MeponpuaTuemM npu audTepun cny-
XWT KaKk MOXHO 60nee paHHee BBEAEHWE NPOTUBOAUCTEPUNA-
HOW CbIBOPOTKM (TaK KaK MHAKTUBALMA LUTEPMIAHOTO TOKCUHA
BO3MOXXHA TONIbKO 0 MOMEHTa ero gomkcaumm B TkaHsx). OfHo-
BPEMEHHO Ha3HA4YalT aHTUOMOTUKMA, K KOTOPbIM YYBCTBUTENIEH
B036yauTeNb. MpUMeHeHMe rIKOKOPTUKOMAHbIX cpeacTs (FKC)
HE CHWXAeT PUCK Pa3BMTUS HEBPONOrMYeCcKUX W Kapawuomnoru-
YECKMUX OCNOXHEHWIA andTepun U He YNydwlatT NPOrHo3 npu
MWOKapauTe, NO3TOMY UX Ha3HAYEHWE He PEKOMEH0BaHO. bonb-
HbIM MOTYT NOTPE60BATLCA MHTYBALMA TPAXen U UCKYCCTBEHHASA
BEHTUNALNS Nerkux. B cBA3M C 4acTbiIM pPas3BUTUEM apUTMUN U
HapYLLEeHWit NPOBOAUMOCTI BONbHbIE ANTEPUEA HYXAAOTCA B
MOCTOSHHOM MOHUTOPKUHIEe KM N CUMNTOMATUYECKOM NEYeHun
HapYLLEHWit puTMa; Npu BO3HWUKHOBEHWM AB-6510Kaj BbICOKOIA
CTEMNeHN MOXET NoTPeboBaTbCA BPEMEHHAA 3NEKTPOKapAMOCTM-
mynaumsa (3KC).
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AVATHOCTVIKA V1 JIEHEHVE MVOKAPLOUTOB

Mpn KPUNTOKOKKOBBLIX FPUOKOBLIX MUOKAPAMTAX, BbI3BAHHbIX
Cryptococcus neoformans, 06bI4HO NPUMEHSOT KOMOUHUPOBAH-
HYIO0 Tepanuio, BK0YaoLLY aHTUMUKPOOGHbIe J1C (amdoTepuumH
B 1 dTopumto3nH). ToyHas MpOAOSIKMTENbHOCTb NieHeHUs He
yCTaHOBNEHa.

JTMOJIOrNYeCKOs NIEYeHNe MIUOKapANUTOB npu GonesHu Yaraca
He pa3pa6oTaHo. B cryyas pasBuUTUA OCNOXKHEHWNI — HAPYLLBHWIA
NPOBOAMMOCTH (ABYXNYYKOBbIE 610KAMbI), NPEACEPAHBIX 1 XKEeNy-
JI04KOBbIX apuUTMUit U T — NPOBOAUTCA UX CUMNTOMATUYECKOE
neyeHue.

CneflyeT 0TMETHTb, YTO MPY TPUXUHENESHOM MUOKPAUTE IPeK-
TUBHOCTb NPUMEHEHNA Me6eHaasona | TnaGeHaasona He [oKasaHa.

B octpyto hasy 6one3Hn KaBacaku npuMeHsOT raMmma-rnooy-
NH 1 60MbLUIKE A03bl aLeTACaNMLMUIOBON KUCNOTbl. K coxane-
HUIO, OTCYTCTBYIOT AaHHbIE O HYAaCTOTE TSKENbIX NOBOYHLIX 3¢h-
(PeKTOB TaKOro neyveHus.

Mpu MMOKapauTax, BbI3BAHHbIX Kypcamu Jly4eBOW Tepanuu,
neyeHne He pa3paboTaHo. B TXeNbIX CrydYasx Ha3HadawT rio-
KOKopTUKOUZbl. 1o JOCTMXEHUN 3peKTa A03bl OTHOCUTENBLHO
ObICTPO CHWKAKT (CKOPOCTb CHUXEHWUS 3aBUCUT OT NPOLOMKM-
TENIbHOCTW NpKUeMa NPeaHN300HA) 40 NOHOA 0TMEHbI. Adek-
TUBHOCTb TaKOI Tepanun 4OCTOBEPHO HE YCTAHOBJIEHA.

06 3((eKTUBHOCTU Jle4eHUs MMOKapanUTa CBUAETENbCTBYET
yNy4LleHne 06LLEero CoCTOAHMSA 60JIbHbIX 1 MCYE3HOBEHUE 60MeN B
rPYAu, HapyLIeHnin CepaeyHoro putMa, npusHakos CH, Hopmanu-
3auus Temneparypbl Tena 1 KapTuHbl KPoBYM (BO3BPALLEHUE K HOP-
Me 4ncna nerikountos, CO3, MCHE3HOBEHWE UCTIPOTEMHEMUMN).

Cnefyet OTMETUTb BO3MOXHbIE OCMOXHEHWUS JIeKapCTBEHHOM
Tepanuu MUOKapauToB. Mpu MUOKapAMTax NPUMeHeHUe cepred-
HbIX FMUKO3NAO0B N5 neveHuss CH conpsdkeHo ¢ BbICOKUM PUCKOM
pasBuTUA NO6OYHLIX IPPEKTOB, NPexae BCEro XenyLovkoBbiX
apuTMniA. 3TN apUTMUU 06bIYHO pecdhpakTepHbl K aHTUAPUTMUYe-
CKOWM Tepanuu. Y 60MbHbIX TAXKEN0 TeKYLMM MUOKapAUTOM, CO-
NPOBOXAAKLLMMCS BblpaXeHHON CH, BO3MOXHO 3Ha4uTeNIbHOE
CHWXeHMe (DYHKLMM NOYeEK B pe3ynbTaTe 3acTos KpoBM B 60/b-
LIOM Kpyre KpoBoo6paLleHus. HazHavyeHne aHTUOAKTepUanbHbIX
1 Tem 60siee NPOTUBOBMPYCHbIX NpenaparoB 6e3 y4eta YpOBHEN
KpeaTuHWHA U a30Ta MOYEBUHbI B CbIBOPOTKE KPOBU MOXET Npu-
BECTU K NOABNEHUIO TOKCUYECKUX 3CDCHeKTOB. [IpUMEHEHNE aHTK-
APUTMUYECKUX CPEACTB NMPU MUOKAPAUTE CONPSIKEHO C NOBbILLIEH-
HbIM PUCKOM UX apUTMOreHHOro AenCTBMSA 1 OMpaBhaHO TOSbKO
NPY HaNU4YUKU y 60MbHbLIX aPUTMURA, ONACHBIX AN XKNU3HW WU Ha-
PYLLUAIOLLMX FeMOANHAMUKY.

6.5. ®u3nyeckas akTUBHOCTb Y 6OJIbHBIX C MHOKApAUTOM

lpu ocTpoM MUOKapAMTE OHO3HA4YHO chnedyer u3beratb as-
PO6HON (hM3NYECKON aKTUBHOCTU. B 3KCnepumMeHTansHoW mMoje-
N MUOKaPANTA, BbI3BAHHOIO BMPYcoM Kokcaku B3, HenpepbiBHas
(bu3nyeckas akTMBHOCTb COMPOBOXKAANACH YBENUYEHUEM CMEPT-
HOCTU W NPUBOAMNA K NOAABNEHUI0 PYHKLMYN T-NUMDOLMTOB.

CnepyeT HanOMHMTb, YTO Hepacno3HaHHbIA MWUOKApAWT He-
PEKO CTAHOBMTCA MPWYUHOW CMEPTW MOMOAbLIX CMOPTCMEHOB.
B 2005 r. B COOTBETCTBYIOLMX PEKOMEHAALMUAX BbIIO OTPAXKEHO
MHEHWE 3KCMEPTOB O TOM, YTO CMOPTCMEHbI C BO3MOXHbIM UMW
onpeneneHHbIM MWOKapAWTOM AOMKHbI MCKMKYaTbCA M3 BCEX
CMOPTUBHbIX COPEBHOBAHWII HE MEHEe YeM Ha 6 Mec., 1 OHU MO-
ryT BO30OHOBAATL Y4acTWe B CMOPTUBHbIX COCTA3AHUAX TONbKO B
C/ly4ae BOCCTaHOBJIEHMS HOPMaNibHOW (OYHKLMKM 1 pasmepos JIK
B OTCYTCTBME KMMHWUYECKM 3HAYMMbIX apuUTMURA. TTpOaoSKMTENb-

HOCTb MepKoja, B Te4eHUe KOTOPOro CneayeT BO3LEPXKMBATHCS
0T y4acTusl B COPEBHOBAHMAX NMOCNE BbI3[OPOBNEHUS BOMbHBIX C
OCTPbIM MUOKAPANUTOM, NPOAOKasT 0CTaBATLCA NPeAMETOM 06-
CYX[EHus. B T0 e Bpema npu Hanm4umn cTabunbHbIX CUMNTOMOB
CH nocne paHHee NepeHeceHHOro MMOKapauTa (U3nYeckne Ha-
TPY3KIU PEKOMEH.YIOTCS.

6.6. UmnnanTauus anekTpokapauocTUMynaTopa

u getpubpunnatopa

YcTaHOBKa BPEMEHHOr0 anekTpokapauoctumynstopa (9KC)
noKasaHa 60NbHbIM C OCTPbIM MUOKAPAUTOM, Y KOTOPbIX pasBu-
BAETCA aTpPMOBEHTPUKYNapHas 6nokaga Il unw Il cteneHn ¢ Knm-
HUYECKUMU npossneHnamu. Mpu mMuokapaute, 06YCIOBIIEHHOM
6onesHblo J1aitMa, MOXET 0TMeyaTbC BapuabesibHOCTb CTEMNeHu
HapyLIeHUs aTPUOBEHTPUKYNAPHOA NpoBOAMMOCTU. B no6om
Cny4ae npu CTOWKOM aTpuoBEHTpukynapHon 6nokage Il ctene-
HW, YacToTa Pa3BUTUS KOTOPOM B LIENIOM HU3Kas, Tpebyetcs UM-
nnaHtauua noctosHHoro IKC. Mpu 6one3Hn Yaraca xapakTepHo
pa3BMTWE HApYLLUEHWA NPOBOAUMOCTM, KOTOPbIE NPOrPeccupyroT
BNIOTb A0 Pa3BUTUS NONHOW aTPUOBEHTPUKYNSAPHOW 6NOKafbl;
npu 3T0M 3a60/1€BaHMN 4aCTO PA3BUBAKOTCS U YTPOXKAIOLLME XKU3-
HU XKEeNnyao4KkoBble aputMmun. CregyeT HanOMHMTL, YTO [ECHH-
XpoHU3npytowmuin acpcekt IKC n3 npasoro xenygoyka JOMKeH
CTAHOBUTCA OCHOBaHWEM Ans 0TKa3a OT UCMNOJSIb30BAHWUA TaKoro
Tuna IKC y 60MbHbIX C HapyLweHHORN DyHKUnen JIK, n B Takux
chyyasx cnefyet UMMIaHTMPoBaTh 6MBEHTPUKYNSPHbIN IKC. VM-
nnavTaumus Kapauoseptepa-gedomépunnatopa (KBJ) 6onbHbIM €
MWOKapAUTOM NOKa3aHa nocsie 0CTaHOBKM KPOBOOOPALLLeHUs, 06-
YCNOBMIEHHON PUOPUNNALMEN XeNya04KOB UKW B CNyYae pasBu-
TN XKeNyA04KOBO TaXmuKapaum ¢ KNMHUYECKUMM NPOSIBAEHUSMU.
MIMnnaHTaumus ycTpoiicTea ans PeCMHXpOHU3NUPYIOLLEI Tepanuu ¢
hyHKuuel aedmbpunnsaTopa nokasaHa 60nbHbIM ¢ CH, cooTBeT-
creytowein II-IV doyHKUMOHANLHOMY Knaccy no Krnaccudukaum
NYHA npu HapyweHHOW dyHKumm JDK (npu dpakumn Boibpoca
JIK 35% n meHee) B coueTaHun ¢ 610Kafoil NEBOM HOXKU My4Ka
I'nca. Cnenyet msberatb npexxgeBpeMeHHoi umnnantauuu KB
UN YCTPOMCTB ANS PECUHXPOHWU3UPYIOLLEN Tepanun ¢ yHKuue
KBJl y 60nbHbIX C BOCNANNTENIbHON KapAMoMuonaTueit, Tak Kak
hyHKUMS JIK MOXET CYLLECTBEHHO YNYHLWMUTLCA NPU UCMONb30-
BaHWUu Tepanuu CH, 0OCHOBAHHOM Ha COBPEMEHHbIX KNUHUYECKNX
pekoMeHAaumsX. YuuTbiBas B LieSIOM MeHee 6naronpusaTHbIA Npo-
rHo3, paHHas umnnantaums IKC unn KB MOXeT y4nTtbiBaThCA Y
6OMNbHbIX C CAPKOMA030M WU TUrAHTOKNETOYHBIM MUOKAPAUTOM
B CMy4ae pa3BUTUS Y HUX NOATBEPXKAEHHON aTPUOBEHTPUKYNAP-
How 6n1okagb! Il unw 11l cTeneHmn, unu Xenyao4KoBbIX apuUTMUIA.

6.7. Moka3aHusa K NPUMEHEHHUIO YCTPONCTB AN MEXaHMYECKOik
NOAAEPXKM FEMOJUHAMMKMA W TPAHCNNAHTAL MK Cepaua

Mpun pa3BuTUM KapaMOreHHOro LWoKa, 06YCNOBNEHHOIO OCTPbIM
(PyNbMUHAHTHBIM MUOKAPANTOM, HECMOTPS HA MPUMEHEHME ONTU-
MabHOI NIeKapCTBEHHON Tepanuiu, MOXeT NoTpe60oBaTbLCA NpuMe-
HEeHWe YCTPONCTB N1 MEXaHUYeCKON NOLAEPXKN reMOSUHAMUKN
UM 9KCTPAKOPNOpaNbHOM MeMOPAHHOM OKCUreHaunu B Ka4yecTse
BPEMEHHOr0 BMeLIaTensCTBa A0 BbI3AOPOBIIEHUS 6ONLHOMO MK
BbIMNOJIHEHMSA TpaHCNNaHTauuu cepaua. Hecmotpsa Ha MCXOAHYHO
TSXKECTb COCTOAAHUSA, NMPOrHO3 TakMX 60NbHbLIX LOCTATOYHO 6na-
FONMPUATHBIA: BbDKUBAEMOCTb NpesbiltaeT 60-80% npu BbICOKOI
4acToTe BOCCTaHOBNEHUS (PYHKUMM Xenymoukos cepaua. Mpu-
MEHeHMe aKTWBHOM Tepanuu ¢ UCNOSIb30BAHWEM YCTPOWCTB Ans
MeXaHW4ecKol NoAAEPKKM reMOANHAMUKI KPANHE XKenaTesbHO 1
UCMOJb30BaHWe TakuX NOAXOAO0B K NeYeHUI0 CreayeT y4uTbiBaThb B
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PaHHUE CPOKM Y 6ONbHbIX C OCTPbIM (DYNbMUHAHTHBIM MUOKAPAM-
TOM B Cny4ae He3a(EKTMBHOCTU NEKAPCTBEHHOW Tepanuu, npu-
MEHSeMO B MONTHOM 006BbEME.

6.8. IkcnepumeHTanbHbIE NOAXO0ABI K IEYEHHID

Y4yuTbiBas OTCYTCTBIE LOKA3aTeNbCTB ADMEKTUBHOCTY Tepanuu
60MbHbIX C MUOKApPLMTOM, KOTOpasA BO3LENCTBYET HAa naTtodusu-
0ri0rnyeckne 3BeHbs 3aboneBaHus, B NOCNeHUe rofbl Bpems B
X0 BbIMOJIHEHUS KIIMHUYECKUX WCCeA0BaHUA NPOAOMKAT
N3y4aTbCs PasnuyHble NOAX0Abl K JiedeHnio. imeroTcs cooblLue-
HUS 0 pesynbTaTax 6osiee 20 KNMHUYECKUX UCCNEeA0BaHNIA, B XOA€
KOTOPbIX WCMOSIb30BANIMCh UMMYHOCYNPECCUBHbIE, WMMYHOMO-
OyNupylowme unu NpoTMBOBOCNANMTENbHbIE CPEACTBA, a TaKXe
MMMYH0a6CcopOLMOHHAA Tepanus.

6.8.1. UmmyHocynpeccuBHas Tepanus

9 (heKTUBHOCTb MPUMEHEHWUS UMMYHOCYNPECCUBHON Tepa-
NUM OLIEHWBANN B XO[e BbINOSHEHUS HECKONIbKUX OTHOCUTENbHO
KPYMHbIX 1 60NbLIOr0 Y1Ca HeboMbLLIUX uccneoBaHnini. OgHaKo
pe3ynbTaThl TAKUX UCCIIEA0BAHMIA HE CTaNU OCHOBAHWEM AN Npu-
MEHEeHUs N3y4aeMoli B TaKUX UCCNeS0BAHNAX Tepanun B Ka4ecTBe
CTaHAaPTHOM NpPK ie4eHnn 60N1bHLIX BOCNANUTENbHO| Kapanomu-
onaruen.

B xozie BbINOHEHWS OHOTO M3 KPYMHbIX PaHAOMU3MPOBAHHbIX
NCcCneaoBaHnii No oueHke 3MEEKTUBHOCTU UMMYHOCYNPECCUB-
Hoi Tepanun (Myocarditis Treatment Trial) He yaanocb noaTeep-
OUTb TMNOTE3y 0 NpeumMyllecTBe [06aBReHMs UMMYHOCYNpec-
CWBHOI Tepanun K CTaHAapTHOMY NedeHunto. He 6bio 0TMEYeHO
pa3fnynii HA N0 CMEPTHOCTW, HU NO CTEMEHU YAYYLIEHNS (PYHK-
ummn, pakumm Boibpoca JIXK 4epe3 1 rog Tepanun npeLHNU30/10-
HOM B COYETaHWN C a3aTMONPUHOM WK LNKNOCTOPUHOM MO CpaB-
HEHWIO ¢ nawe6o. Takue pesynbTartbl MOrNN BbITh 06YCIIOBNEHbI
OTCYTCTBWEM COrMTACOBAHHOr0 MHEHWS MO MOBOAY MHTEPMpPEeTaLui
pesynbTaTtoB 3HAOMWOKapAuanbHoW 6uoncum (3MB). Cnepyer
OTMETUTb, YTO B XO[E BbIMOMHEHMS [AHHOTO MCCIEAOBAHNA He
NPUMEHANUCH UMMYHOTUCTOXUMUYECKINE METObI AN onpeaene-
HUS KNETOK BOCNaneHus, a npu aHanu3e 06pasuoB TKaHU cepaua,
nosiydeHHbIx npu 3MbB, ans BbISBNEHUS UHAEKLUMOHHbIX areHToB
He MCNoNb3oBanucb MONEKynspHble MeToabl. GneaoBatenbHo,
00JbHbIE, ¥ KOTOPbIX B CepAaLe Obina BUpPYCHas UHAEKUUs, Mor-
N NONyYaTb MMMYHOCYNPECCUBHbIE Mpenapatbl, 4TO MO0 06-
YCNOBNMBATb YBENWYEHWE PEnanKauuiu Bupyca W NoBpexaeHue
MUOKapga.

B 60NbLIKHCTBE WUCCIEA0BAHUA NO OLEHKE 3NEEKTUBHOCTM
neveHuns 60MbHbIX C MUOKApPAUTOM LNIf TUCTONIOrMYECKON OLEHKN
06pasLoB, nonyyeHHbIX npu AMb, npumensanucs Jannacckne kpu-
Tepum muokapanTa. Cnegyet OTMETUTb, Y4TO A0 HACTOSALLEr0 Bpe-
MEHM NPOA0MKAKTCA CMOPbI MO NMOBOAY NPUEMIIEMOCTI UCMOMb-
30BaHNA TaKWx KPUTEpWEB AN AWNArHOCTUKW BOCMANUTESIbHbIX
3a60/1eBaHNt MUOKaPa, YTO CBA3AHO C 60NbLION BapuabdenbHOo-
CTbO MHTEpNpeTaLuyu pe3ynbTaToB rMCTONOMMYECKOro Uccneno-
BaHUA 6MOMNTATOB, a TAKXXE HEBO3SMOXHOCTHHO ONPESENeHUs npu-
3HaKOB BOCManeHns, 06YCNOBMNEHHOr0 JAENCTBUEM HEKIETOYHbIX
(baktopoB. CrefyeT OTMETUTb, YTO NpeABapuUTeNbHbIE Pesyb-
Tatbl uccnegosanus ESETCID (European Study of Epidemiology
and Treatment of Inflammatory Heart Disease) cBMAeTeNbCTBYOT
0 TOM, 4TO NpU MCMONb30BAHUN UMMYHOCYNPECCUBHBIX Npenapa-
TOB NPU3HAKKU BOCNANEHUs B MUOKap/e NepecTaroT Onpeaensrsecs
y 59% 60MbHbIX, HO TaKie NPU3HAKM NCYE3a0T CAMOCTOATENbLHO
y 40% 60nbHbIX, NPUMEHSABLLKUX Nnaue60. K coxaneHuto, BbICO-

Kas 4acToTa CMOHTAHHOrO YNy4LWeHMs y B0MbHLIX C OCTPO pas-
BUBLUENCS BOCMANIMTENIbHON KapAnoMuOonaTuen He y4mTbiBanach
BO MHOMMX UccnenoBaHusx. [Ana ycTaHoBNEHUS UCTUHHBIX, NYCTb
1 YMEPEHHbIX, 3P(EKTOB Tepanumn, He06X0LMMO NPOBESEHNE HO-
BbIX NMaLe60-KOHTPONMPYEMbIX UCCREN0BAHMIA, B X0e KOTOPbIX
OYAeT YMEHbLUEHO TaK0e OrpaHNyeHne BOSMOXKHOCTU OLIEHKMN pe-
anbHOro adypekTa NPOTUBOBOCNANUTENLHOI TEpanuu.

Cnepyetr OTMETUTb, 4TO 06OCHOBAHHOCTb PE3ynbTaTOB BCEX
BbINOSIHEHHBIX HA CErofHAWHWA JeHb WCCIEeLOBaHWA, N0 MHe-
HUIO 3KCMEePTOB, OrpaHuUyeHa, B NepByl0 04epelb, B CBA3MN C TEM,
4TO B XO[e BbINOHEHWUS 6OMbLUNHCTBA TaKUX UCCNEeJ0BaHUA He
NPUMEHANNCH 3DMEKTUBHBIE UMMYHOTUCTONOMMYECKINE U MOfe-
KynsipHble MeTofbl 6MONOTMYECcKOro aHanusa o6pasuoB TKaHu,
nony4eHHbIx npu AMB. Kpome Toro, B HEKOTOPLIX UCCNES0BAHNSAX
He 6b1710 KOHTPOJSILHOM FPyNMb.

6.8.2. [TpumeHexne UMMYHOrnoBynnHa

MpennonoxeHue 0 BO3MOXHOCTW NPUMEHEHUS UMMYHOrN06Y-
NINHOB MPU NIEYEHUN BUPYCHOTO MWOKApAUTa OCHOBLIBAETCS Ha
JaHHbIX 06 UX NPOTUBOBUPYCHOM M MMMYHOMOZYNMPYIOLLEM 3(-
(hekTax. OgHAKO pe3ynbTaThbl UCCNEAOBAHNA CBUAETENbCTBYIOT O
TOM, 4TO NP HEABHO Pa3BUBLUEMCH MUOKAPAWUTE UNK gunarauu-
OHHOII KapAnoMunonaTun BHyTPUBEHHOE BBELEHUE UMMYHOrNO6Y-
NINHA N0 CPABHEHWNIO C NNIALE60 He MPUBOLUMO K JOMOMHUTENIbHO-
My ynydweHunio yHkuum JK. B 10 e Bpems npuMeHeHne Takoi
Tepanuu y fieteil ¢ 0CTPbIM MUOKaPAUTOM CONPOBOXAANOCH YIyY-
LeHneM hyHKUmMM JTK 1 BbDKMBAEMOCTN B Te4eHMe NepBoro roja
nocne nedesus. Crefyer OTMETUTb, 4TO NOCNEAHee uccnenosa-
HUE He 6bIfI0 PAHLOMMU3UPOBAHHBIM.

6.8.3. [ipnmeHeHne meToga uMMyHOa[Ccop6YnH

MpuMeHeHne WMMYHOALCOPOLMM HANPaBNeHO Ha yAaneHue
AHTUKAPANANbHBIX QHTUTEN K Pa3nyHbIM GenKam KNetok cepa-
L1a, KOTOpbIe BbIABNAOTCA Y 60NbHLIX ¢ AKMIT 1 Muokapautamu.
IMeroTCA AaHHbIE 0 TOM, YTO YAaneHne LMPKYNNPYOLWMX aHTUTEN
C NMOMOLLBI) UMMYHORACOPOLMM NMPUBOANT K YNYHLLIEHWNIO (DYHK-
umm JOK y 605bHbIX JKMI, yMEHbLIEHNID KNUHUYECKUX U FyMO-
panbHbIX MapkepoB TsaxecTn CH (NepeHOCMMOCTb (HM3NYECKMX
Harpy3okK, KoHueHTpaumsa N-KOHLEBOro npeaLlecTBEHHUKA MO3ro-
BOr0 HATPUAYPETUYEKOro NenTuaa), a Takxe YNy4leHuo remMo-
ONHAMUYECKMX NoKasaTenemn (yBenm4yeHue MUHYTHOrO W yLapHo-
ro o6bema CepAaua, CHKeHWe nepuepuyeckoro cocyaucToro
COMpoTUBNEHUs). bonee Toro, NpUMeHeHMe MMMYHOAZCopP6LUM
NPUBOAMIO0 K YMEHbLUEHUIO BbIPAXKEHHOCTM BocnaneHus. Y 60nb-
HbIX C BOCNAnMTENbHON KapAMOMUONATER BbINOAHEHUE UMMY-
Hoagcop6uui NpoTenHa A NPUBOAMIIO Y YAYHLWEHNIO CUCTONNYe-
CKOW oyHKUMM JTK. BCKOpe LOMKHbI ObITh NOMYYeHbI pe3ynbTarsl
MHOrOLeHTPOBOr0 paHLOMU3NPOBAHHOI0 BOIHOMO CNENoro npo-
CMEKTUBHOIO MCCNefoBaHUs N0 OLeHKe 3hheKTOB MMMYyHOaf-
cop6umn Ha dyHKunio cepaua y 200 6onbHbIX ¢ KMI, KoTopble,
no-BMANMOMY, MO3BONAT YTOYHUTL POJIb 3TOMO METOAA B fIEYEHUN
60MbHbIX C MUOKapAUTOM.

6.8.4. Ponb npoTHBOBHPYCHON TEPANNN

TeopeTnyeckM OCHOBAHWEM ANS NPUMEHEHNS MPOTUBOBUPYC-
HbIX NPenapaTtoB [l NIeYeHNs BOMbHbIX C MUOKApAUTOM MOTYT
ObITb AAHHbIE O TOM, YTO 6ONbLUASA YACTb MUOKAPANTOB 06YCII0B-
NeHa BUPYCHON WHAeKLueil. B akcnepuMeHTanbHOi Mofenn Mu-
0KapauTa, BbI3BaHHOrO BMPYCcOM Kokcaku B3 y Mbiwlei, 6biiun
NoNy4YeHbl AaHHble 0 TOM, YTO MPUMEHeHWe uHTepdepoHa-f u
MHTEpdepOoHa- 12 3aluLLaeT MUOLUUTBI OT NOBPEXAEHNA W NpK-
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AVATHOCTVIKA V1 JIEHEHVE MVOKAPLOUTOB

BOAMT K YMEHbLUEHUID UHDUAbTPALMIN MUOKApaA KNeTKamn BOC-
naneHns. MNpu MuokapauTe, BbI3BAHHOM BMPYCOM varicella zoster
1 BUPYCOM MPOCTOro repreca, UMeKTCcs co06LLeHUs 06 adhdek-
TUBHOCTW aUMKNOBMpPa B/B KanenbHo no 5-10 mr/kr 3 p/cyT, 7-10
cyT. [Tpn UMTOMEranoBuUpPyCHOM MHAEKLMN MPUMEHSIOT FaHLMKO0-
BUP UK POCKApHET HaTPUA, NPK UHAEKLNAX, BbI3BAHHbIX YCTONA-
YKBLIMM K aLMKNOBUPY reprecBupycamu, HazHa4qarT ockapHeT
HaTpus. Jle4eHne OCYLLECTBAAIOT NOA KOHTPONEM 06LLEro aHanm-
3a KPOBW, YPOBHEN KpeaTWHMHA, KanbLus 1 Kanus B nnasme. o3y
npenapara Heo6xo4uMO TLLATeSIbHO Noabupatb ¢ Y4eTOM (OYHK-
LM NOYEK, OPUEHTUPYACH HA MHCTPYKLMIO n3rotosutens. Cneny-
eT n3beratb OJHOBPEMEHHOr0O Npuema Apyrux HepoTOKCUYHBIX
npenaparos (Hanpumep amwWHOTNWMKO3MA0B, amdoTepuumHa B,
neHTaMuanHa). Beuay BbICOKOW TOKCWYHOCTU (HOCKApHeTa Ha-
TPUSA €ro Ha3HavaloT TONMbKO NPU TAHKENO NPOTEKALLUX MUOKap-
ANTax Uam Npu UHAEKLNAX, BbI3BAHHbIX reprnecsupycami y nui, ¢
UMMYHOLEPULMTOM.

CneflyeT 0fHaKo OTMETUTb, 4TO TONbKO WCMOJSIb30BaHME
NHTEepdepoHa-B NPUBOAUIO K YCTPAHEHWUID BUPYCHOW Harpysku
Ha cepAaue. B xoae BbINoNHeHUs 06CepBaLOHHOIO UCCeA0BaHMS
NpUMeHeHne uHTepdepoHa- y 60MbHLIX C NEPCUCTEHLMENR 3H-
TEPOBMPYCOB 1 afleHOBUPYCOB B MUOKapAe U ancdyHkumein JHK
NPUBOANNIO K 3NUMUHALMM BUPYCHOIO reHoMa Y BCex 60MbHbIX, a
TaKXKe K ynyyeHno pyHkumm JXK y 15 n3 22 605bHbIX. Pesynb-
TaTbl NO3JHEe BbINOSHEHHONO0 PaHAOMWU3NPOBAHHOIO Mnaue6o-
KOHTponupyemoro nccnegosanus BICC (Betaferon in patients with
chronic viral cardiomyopathy), kotopoe Bkto4ano 143 60M1bHbIX
¢ JKMI BocnanutensHOM NpUpoabl, Y KOTOPbIX 6bina NoaTBEPX-
AEHHan BUPYCHasA UHAEKUMS B MUOKapae, CBMIAETENIbCTBOBAN O
TOM, 4TO NPUMEHeHWe UHTepdepoHa-B-1b npuBoauno K cratu-
CTUYECKM 3HAYMMOMY YMEHbLUEHMKD BUPYCHOW Harpysku (3HTe-
pOBUpYCaMU) B MUOKAPAE, HO B LieSIOM He NO3BONANO0 JO6UTHCS
MOJIHOM 3nMMKHaLuK Bupyca (napsosupyc B19) y Bcex 60JIbHbIX.
B Xone BbINOMHEHWS 3TOr0 UCCNEA0BAHNS OLEHWBANNCH Pa3Hble
nokasarteni, Ho 6bI710 0TMEYEHO NNLLb YNy4LleHne YHKLMOHAMb-
Horo knacca CH no knaccudonkauuu NYHA 1 ougHKN 60MbHbIMK
CBOEro COCTOSHNA B LIEJIOM.

VIl. NPOTHO3

MporHo3 npu MUoKapauTax BecbMa BapuabeneH u 3aBUCUT OT
MHOXECTBa (hakTOPOB — ITMONOTNN, TUCTONOTMYECKUX U UMMY-
HONMOTUYECKNX XapaKTEPUCTMK, KIMHUYECKOW KapTWHBI, Hanu4us
0CTNOXHEHMWIA, BO3MOXHOCTI NPUMEHEHNS CNOCOBO0B UCKYCCTBEH-
HOTO KPOBOOOGPALLIEHMS.

A3BeCTHO, 4TO 4aCTO MWUOKAPAUT NPOTEKaeT 6eCCUMNTOMHO U
3aKaH4MBAETCA NOJHLIM BbI3AOPOB/IEHEM. braronpusTHbINA Npo-
THO3 06bI4EH [Nl NALMEHTOB C OCTPbIM MAN (PYNbMUHAHTHBIM
TeYyeHuem 3a60neBaHus (B Cnyyae YCnewHoR KOpPpPekumn remMo-
ONHAMWNYECKON HECTabUNIbHOCTH). Tpu XPOHUYECKOM TEYeHUN Y
3HAYMTENbHOrO KONM4ecTBa 60MbHbIX ([0 21% B TeyeHue 3 NeT)
pasBuBaeTCA AuNaTtaLMOHHAA KapaMoMmuonatus v B JaHHOM Chny-
yae MpPOrHO3 O6YCNOBMIEH HANM4YMEM CUMMNTOMOB XPOHUYECKON
CepAeyHOI HEJOCTATOYHOCTM.

Mpu BOSHUKHOBEHUM HAPYLUBHWUI CEPAEYHOr0 PUTMA MPOrHO3
4acTo 3aBUCUT OT BO3MOXHOCTM MPOBEABHUA CRELNdUYecKmux
BMELLATENbCTB, B TOM YACME UMMIAHTALMM PA3NUYHbIX YCTPOWCTB.

K yucny npeanKTopoB MoXoro NporHo3a OTHOCAT YBENNYEHMe
komnnekca QRS 6onee 120 mc, HanM4yne CUHKONAMbHBIX COCTO-
SHWIA, HU3KOTrO0 CMCTOSIMYECKOro apTepuasnbHOro [asfieHus, no-
BbILUEHWE JAaBNEHUS B NErO4HON apTepuu, AMCHYHKLNA NpaBoro
Xenynoyka. Puck He6naronpuaTHOro MCXoaa yBennymBaeTcs npu
MONOXNTESIbHOM UMMYHOrUCTOXUMUYECKOM UCCNEA0BaHNMN W OT-
CYTCTBMM 6eTa-afpeH06/10KaToPOB B KOMMNEKCHON Tepanui. Bbl-
SIBMIEHWE BMPYCHOIO reHOMa U MONOXMTeNbHbIA 0TBET No [annac-
CKUM KPUTEPUAM Ha MPOrHO3 He BAUSIOT.

HecMOTps Ha arpeccuBHyt0 Tepanuio, noytn y 8% 60MbHbIX C
numdountapHbiM 1 6onee 50% 60MbHbIX C TMIFAHTOKNETOYHLIM
MUOKapaUTOM TpebyeTcs NPOBefeHUe TPaHCMNaHTauuMn cepaua.
MMpu 3TOM PE3KO YBENMYMBAETCA HaCTOTA HAPYLLEHWIA NPOBOAMMO-
CTW B JOHOPCKOM CEpJLe W pacTeT 4acToTa peakLim OTTOPXKEHUS
Tpancnnantara. Mpu NUMEOLUTAPHOM MUOKapAUTE PUCK OTTOP-
)KEHUs BO3pacTaeT B 2-2,5 pasa, Npu rUraHTOKNeTO4HOM aKTUB-
HOM MMWOKapLUTe OH BO3HWKAET B MEPECaAXEHHOM CepaLe noytu
Y KOXA0ro 4eTBEPTOro nauneHta. CpeaHas npoLosKUTENIbHOCTb
XKWU3HU NPU TUTAHTOKNETOYHOM MUOKAPAMUTE COCTABASAET 5,5 MeC.
C MOMEHTa NOABJIEHUS NEPBbLIX CUMMTOMOB.

lMporHo3 npu cneundmyecknx Muokapaurax (amdprepns, cap-
KOupgo3, 6051e3Hb Haraca 1 ap.) 3aBUCKT OT PaHHEN JUArHOCTUKU
1 Ha4arna naToreHeTU4ecKo Tepanniu.

SAKNHOYEHUE

B 3aK/o4eHnn cunTaem LienecoobpasHbiM elle pas 3a0CTpUTh
BHMMaHWe, 4TO BCE NpPUBEAEHHbIE PEKOMEHALMM UMEKT Ypo-
BEHb [0Ka3aTeNbHOCTU G (MHEHMe 3KCMEepTOB) M OCHOBAHbI Ha
HEGONbLUNX HepaHAOMMU3NPOBAHHbIX MMM ANUAEMUONOTMYECKNX
NCCNef0BaHNSX, a TAKXKE UCCNEA0BaHNAX C AN3ANHOM CNyyaii-
KOHTPOTb.
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NPUNOXKEHUE 1.

WuTerpanbHas 3Ha4YMMOCTb KNIMHMYECKOro CLeHapua ans
BbIpa6oTKKM neve6HO-ANArHOCTUYHECKOI CTpaTerum

FTHOCTUKW 1 NNe4eHNA OCTPOro MMOKapanTa 0OCHOBAH Ha KIMHU4E-
CKOM KapTuHe, NMPUBOJNM OCHOBHbIE KITMHWYECKUE CLeHapuu, ux
naTomMopdonornieckne Koppensrol, NPOrHO3 U OCHOBHbIE CXEMbl

y nevyeHus.
Y4uTbIBas TOT (PaKT, 4TO IMNUPUYECKNIT BbIGOP CTpaTernun aua-
. . [AnutenbHocTb [aTonoruyeckue
Knuuunyeckuii cueHapui Mporxo3 Jleyenue
3aboneBaHus  Koppensauum
OcTpblit UM OLMUTAPHbIN
MWOKapAWT, pexe
OcCTpbIit MUOKApPANT C Heckonbko HEKPOTU3NPYHOLLUIA Y0BNETBOPUTENbHBIN
UHAPKTO-N0J06HBIMM 4acoB WUu 903MHODUITbHbII npu numdouuTapHom  CumnTomarnyeckoe
U3MEHEHWUAMM 1 CUMITOMaMU JHen MWOKapAMT unn MWOKapauTe
TUTraHTOKNETOYHbIIA
MWOKapanT
Y0BNeTBOPUTESIbHBIN
OcCTpbIN NUMCOLMTAPHLIA  NPY YJIbMUHATHOM
MWOKapAMT, pexe nUMcOLNTapHOM
[emMoANHAMMYECKM 3HA4MMas PAUT, PEXE AL
HEKPOTU3NPYHOLLNIA MWOKapAuTe npu
cepaeyHas HefloCTaTO4HOCTb MeHee 2 ¥
903NHOUNbHbII BO3MOXHOCTH Cumntomartuyeckoe
BHE 3aBUCKUMOCTM OT Henenb y
MWOKapAMT Unn MeXaHN4ecKom
Hanu4usa gunarauum JHK 5 .
TUTraHTOKNETOYHbIIA LMPKYNSTOPHOIA
MWOKapauT U1 UHOTPOMHOM
NOAAEPXKU
CepaevHas HeloCTaTOYHOCTb . Mnoxon. Mpw
N [MraHTOKNETOYHbIN
C gunaraumen JIK u MHOKaD AT TMraHTOKIIETOYHOM
HOBbIMM XXeNyA04KOBbIMM Heckonbko 303MH(I)Jd)MJ';beII7I MuoKapauTe — 3aBucuT o1
APUTMUAMM, HAPYLLEHUSMN HeLlenb unu e MeXaHu4eckas NaTorncToNoruyeckux
NPOBOAUMOCTM BbICOKUX MecsLeB pauT, p ) LMPKyNATOPHas U3MEHEHNI
y NUMAOLNTAPHbIN
rpagauuit, pecppakTepHbix MHMOKADAMT NoAfepXxKa nunu
K MPOBOAUMOIA Tepanium nepecagka cepaua
Hecneuuduyeckne
CepaeyHas He0CTaTOYHOCTb M3MeHeHNs. BupycHblit XopoLwwui, ogHako
¢ aunataumen JTXK 6e3 HOBbIX Heckonbko reHOM BbIsIBNISIETCS BbICOKWIA pUCK Cumntomatuyeckoe.
XKeSlyA04KOBbIMN apUTMUAMM, Hefenb unu B 25-35% cny4aes. NporpeccMpoBaHms B0O3MOXHOCTb BAUAHUS
HapyLLEeHW A NPOBOAMMOCTH MecsLeB [lannacckue kputepuu B AMNATaLMOHHYIO Ha BUPYCHbIN reHOM
BbICOKUX rpafauuii Y[0BJIETBOPAOTCS KapAmomMmonaTmto
T0/1bKO Y 10% 60JbHbIX
. CumnToMaTnyecKoe.
903MHOUbHBINA
BbifiBNeHue 1 ycTpaHeHue
U1 TUNepyyBCTBU- »
CepAaeyHas HefoCcTaTO4HOCTb Jlio6as » 9 MPOBOLMPYIOLLEN NMPUYKHBI.
; TeJIbHbIi MUOKApANT, lnoxown
C 303UHOUNnen ONUTENbHOCTb y [Mpu runepyyBCTBUTENEHOM
903NHOUITbHbII
MWOKapauTe
SHOOMUOKApANT
KOPTUKOCTEPOULbI
gnonatnyeckuii
CepAeyHas Hel0CTaTOYHOCTb y lpu capkonpose
y rpaHyIemMaTo3Hbli y
C aunaraumen JIK un . BbICOKMIA pUcK CumnTomaTtnyeckoe.
MWOKapAMT (CepAeYHbIN
HOBbIMU XKenya04KOBbIMY UMNNaHTaumm [Mpw rucTonornyeckm
bonee 3 capkoupaos),
APUTMUAMM, HAPYLLEHNAMU KapamosepTepa- NOATBEPKAEHHOM
MecsLeB cneunuyeckne
NPOBOANMOCTH BbICOKNX MHEDEKLIAW (HANpUMED nedmnbpunnatopa capkoujose
rpajaumi, pedopakTepHbIx Trcruzi. Borrelia ’ UM UCKYCCTBEHHOI0 KOPTUKOCTEPOULbI
K NPOBOAMMON Tepanuu ) _ BOAUTENA puTma
I . burgdorferi) A p
CeppaeyHas HeoCTaTOYHOCTb Hecneumduyeckme
PA en ) ; 3asucut o1 ®K CH, CumnTomaTtuyeckoe.
¢ aunarauueit JI)K 6e3 HOBbIX U3MeHeHMs. BupycHblil
y bonee 3 OTCYTCTBUS/HANINYMA [TpoTuBOBMpPYCHAA U/unmn
XKEeNly04KOBbIX apUTMNIA, reHOM BbIIBNISIETCS B 25-
MecsLeB BUPYCHOr0 reHoMa MK UMMYHOCYNPEcCUBHas

HapyLLeHWI NpoBOANMOCTH
BbICOKMX rpajaLuii

35% cny4aes, NPU3HAKM
BocnaneHus —y 40%

BOCnaneHus B 6uonrtare Tepanums
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NPUN0XXEHUE 2

ANroputm KackafiHoii («CTyneHyaroii»)
AMAarHOCTMKN MUOKApAMTOB
« CTyneHb | KMMHWYECKME CUMNTOMbI: MPU3HAKKM CEpAeYHON
HEJ0CTATOYHOCTI, CNabocTb, NMX0paaKa, YTOMMSEMOCTb,
OAblLLKA NpW Harpyake, 60Mb B rpyau, cepaLebueHne, CuH-
KonanbHble 1 MPECUHKONamnbHble COCTOSHWA, HAPYLUEHUS
pyUTMa 1 NPOBOANMOCTH
» CtyneHb |I:  CTPYKTYPHbIE/PYHKLNOHANbHbIE U3MEHEHUS
B cepaue: IxoKl (runokuHes, punatauus, pernoHanbHas
rMnepTpodous), TPOMOHMH, MO3UTMBHAA CUMHTMrpadus ¢
In111-aHTUMUO3MHOM + OTCYTCTBINE U3MEHEHWNIT HA KOPOHa-
poaHrmorpaMme unn nepdy3noHHONR CLUMUHTUrpacum Muo-
Kapga
» CtyneHb lIl: cneumdonyeckne nameHeHns Ha MPT (oTek w/
WM paHee KOHTPACTHOE YCWUNEHWe, NO3[HEe KOHTPacTHOe
yCuneHue)
« CtyneHb IV: 3MB: UMMYHOrMCTOXMMUYECKIE KPUTEPUI BOC-
naneHus, BUPYCHbIA reHOM

Kogbi no MKb 10

140 OcTpblit MUOKapaMT
140.0 IHdheKUMOHHBIA MUOKApANT

CenTnyeckuit Mmokapamut pu He06X0AMMOCTU WAEHTUULK-
pOBATb MH(EKLIMOHHbIA areHT UCNOb3YIOT AONONHUTENbHBIA KO
(B95-B97).

140.1 N30nnpoBaHHblil MUOKAPANT

140.8 [Qpyrue Buabl 0CTPOro MuokapauTa

140.9 OCTpbIA MUOKAPAUT HEYTOYHEHHbIN

141 Muokapaut npu 60ne3HsXx,
KnaccuguLUpPoBaHHbIX B APYruX py6pukax

141.0* MuokapauT npu 6akTepmansHbiX 60/1€3HAX, Knaccudu-
LMPOBaHHbBIX B ApYyrux pybpukax

Muokapaut: gudptepunitHbin (A36.8+). T0HOKOKKOBbINA (AD4.8+).
MeHuHrokokkoBbIit (A39.5+). cudpunutuyeckuin (A52.0+). Ty6ep-
KynesHblid (A18.8+).

141.1* Munokapaut npu BMPYCHbIX 60N1€3HAX, Knaccuguumpo-
BaHHbIX B ApYrux pyépukax

[PUNNO3HLIA MUOKApAMT (OCTPbIA): BMPYC WAEHTU(MUMPOBAH
(J10.8+) Bupyc He naeHTMdMLUMpoBaH (J11.8+) MapoTUTHBLIA MU-
okapaut (B26.8+)

141.2* MunokapauTt npu Apyrux WHAEKUMOHHbIX 1 napasuTtap-
HbIX 60J1E3HAX, KNACCUPULMPOBAHHbLIX B APYrMX pybpuKax

Mwuokapaut npu: 6one3Hu Llaraca (xpoHwuyeckuit) (B57.2+) .
octpoil (B57.0+) . Tokconnasmo3se (B58.8+)

141.8* MuokapauT npu Lpyrux 60nesHsx, KnaccuguumposaH-
HbIX B Apyrux py6pukax

PesmatonaHbin Muokapamt (M05.3+) CapkouaHblil MUOKapaANT
(D86.8+)

151.4 MuoKapa1T HeYTOYHEeHHbIi

®u6po3 mnokapaa Muokapaut: BIY XpoHn4eckuin (MHTepCTH-
LManbHbIit)
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DIAGNOSIS AND TREATMENT OF MYOCARDITIDES

INTRODUCTION

Myocarditis means a set of clinical and morphological changes in
the cardiac tissues (cardiomyocytes, cells of the conduction system,
connective tissue structure, etc.) in cases where the presence of
inflammatory myocardial changes of an infectious or autoimmune
nature have been proven or are justifiably assumed. The inflammatory
process may be both acute and chronic and is caused by the effect of
different etiological factors affecting the myocardium directly and/or
through allergic and immune mechanisms.

The identification of proof for inflammatory damage (clinical,
histological, immunological and immunohistochemical signs),
etiological damaging factors and localization of the inflammatory
process are necessary and are exhibited in absolutely all patients
with myocarditides.

Precise data about the epidemiology of myocarditides are unknown
due to the considerable variability in the clinical manifestations. The
most representative data can be obtained from autopsy materials.
It is well known that myocarditis was identified in 8.6-12% of the
autopsies on young patients who died from sudden heart attacks.
A study of sudden death among 1.5 million US Air Force recruits
showed that myocarditis was the cause of death in 5 out of 19
people, i.e., in over 25% of the cases. At the same time, this indicator
was already 50% in the autopsies of HIV-infected patients. Based
on the results of special studies using different diagnostic criteria
of disease, the frequency of fatal myocarditis ranged from 0.15 to
0.46 for 100,000 man-years of observations. The prevalence of the
severest form, giant cell myocarditis is low and is 0.0002-0.007%.

Identification of the virus genome in the myocardium does not always
automatically imply the presence of myocarditis. In particular, the issue
of the nature of myocardial damage (or its presence) has not yet been
resolved for individuals with parvovirus B19 identified in the cardiac
tissues. Thus, epidemiological data oriented only on the frequency of
viral presence in the myocardium may produce distorted information
and not provide an idea about the overall nature of the problem.

EVIDENCE BASE FOR DIAGNOSIS AND
TREATMENT OF MYOCARDITIDES

We consider it expedient to mention first the fact that due to
absence of specially designed randomized studies concerning
this subject absolutely all recommendations presented below
have the evidentiality level C (experts’ opinion). At present
there are no unified approaches both to classification, steps of
diagnostic search and management algorithms for the patients
with myocarditides. Therefore, we considered it necessary not
to indicate this evidentiality level everywhere in the text but to
mention this fact in the beginning of the presented document.

I. MYOCARDITIDES CLASSIFICATION

It is fairly complicated to classify myocarditides; the specialists
cannot currently come to a common opinion and develop a single
classification of myocarditides.

Based on the morphological pattern of the disease, according
to the Dallas criteria, all myocarditides can be divided into active
myocarditides, in which inflammatory infiltration of the myocardium
is identified with necrotic or degenerative changes not characteristic
for IHD, and borderline myocarditides characterized by a small
number of inflammatory infiltrates or the absence of signs of
cardiomyocyte damage.

The current international ICD-10 classification adopted in
1999 separates myocardial diseases into myocarditides and

cardiomyopathies. Unfortunately, the heading “Myocarditides”
only implies the acute course of the disease, while chronic
myocarditides may be classified under headings | 41.0 -
myocarditides in bacterial illnesses; | 41.2 — myocarditides in
infectious and parasitic infections; | 41.8 - myocarditides in other
ilinesses classified under other headings.

In our country N.R. Paleyev has proposed a classification that
divides myocarditides by etiological factor, by pathogenesis of the
pathological process, by morphology, prevalence, as well as by
the clinical pattern of the disease.

The clinical and morphological classification initially proposed
by E.Liberman is used most frequently in foreign practice. It was
further supplemented by various experts and includes six sections:

1. Fulminant myocarditis.

Fulminant myocarditis begins suddenly and has a distinct
chronological interrelationship with a previous acute viral infection.
About 2 weeks generally pass from the time of the viral infection
and the manifestation of the disease. Fulminant myocarditis is
characterized by significant decline in cardiac contractility with
relatively small dimensions of the heart. Histological study identifies
numerous inflammatory infiltration foci, with possible necrotic foci as
well. This type of disease can end with a full recovery, but variations
of rapid progression in cardiac insufficiency and arterial hypotension
are also possible. They often result in a fatal outcome if there are no
auxiliary circulatory systems.

2. Acute myocarditis.

Nevertheless, a less rapid onset of the disease also manifests this
type of myocarditides with symptoms of heart failure. This form of
the disease is characterized by dilation of the cardiac cavities and
diminished myocardial contractility. Biopsy samples show active
or moderately active inflammatory infiltrates. Acute myocarditis
generally transitions further into dilatation cardiomyopathy.

3. Chronic active myocarditis.

The onset of the disease is so blurred that the patient usually cannot
speak precisely about the periods of illness. There is a characteristic
moderate decline in myocardial contractility resulting in CHF of
moderate severity. Pronounced fibrosis is noted in a histological
study, accompanied by inflammatory infiltrative changes of a
varying degree of extent. Similar to acute myocarditis, chronic active
myocarditis often results in formation of dilatation cardiomyopathy.

4. Chronic persistent myocarditis.

Like chronic active myocarditis, this type of myocarditis begins
gradually. Histological markers are persistent inflammatory
infiltrative foci with necrotic and fibrous changes. There is no
significant dilation of the cardiac cavities or decrease in LV DF,
which also determines the favorable outcome of the disease.

5. Giant cell myocarditis.

This type of myocarditis is characterized by the presence of
giant multinuclear cells (modified macrophages within which
contractile proteins, remains of phagocytized fragments of destroyed
cardiomyocytes, may be detected) with signs of active inflammation,
and possibly, scartissue. The clinical pattern of this type of myocarditis
shows progressive resistant cardiac insufficiency, as well as stable
disorders in cardiac rhythm and conductance. The history of such
patients may contain indications of various autoimmune diseases.
The prognosis for this type is very unfavorable.
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6. Eosinophilic myocarditis.

Eosinophilic myocarditis is yet another form. The clinical pattern
of the disease, in addition to cardiac insufficiency symptoms
with a slight decline in cardiac contractility, is characterized
by the formation of thrombi in the cardiac cavities leading to
thromboembolic complications. The history of such patients
contains indications of taking some medications. The completed
CBC may reveal eosinophilia. Biopsy samples, in addition to
cardiomyocyte necrotic foci, may show eosinophilic dominance in
the inflammatory cellular infiltrate.

II. ETIOLOGY OF MYOCARDITIDES
2.1. Infectious-toxic

2.1.1. Viral

Viruses are the most frequent etiological cause of myocarditides
among the European population and residents of the United States
and Canada: adenoviruses and enteroviruses, including Coxsackie
viruses. It was demonstrated in recent decades that myocardial
infection can develop after exposure to essentially all infectious
agents pathogenic for humans. Nevertheless, the frequency of
identifying individual pathogens varies. Thus, in the European
population in recent years, the most frequent viral genome found
in myocardial biopsy samples was parvovirus B-19 and the human
herpes virus 6. During these same years, in the population of
indigenous Japanese, there was a sharp increase in the frequency
of detection of the hepatitis C viral genome. It is important to note
that in the European population, the frequency of encountering
the cytomegalovirus, herpes simplex virus and Epstein-Barr virus
declined, but the association of two and more viruses rose to 25%.

The frequency of myocarditis among patients infected with the
immunodeficiency virus was 50% in the era before the introduction
of highly effective antiviral therapy; after this group took drugs,
the frequency of myocarditis development in this group declined
significantly.

2.1.2 Bacterial

It has now been established that bacterial myocarditides develop
considerably less often than viral. Nevertheless, essentially any
bacterial agent (including rickettsia and spirochetes traditionally
referred to this type) may induce the development of the clinical
pattern of myocarditis. An animal experiment proved that a
combination of herpes simplex viruses with other pathogens
causes more pronounced inflammatory reactions.

Various species of Chlamydia, Corynebacterium diphtheria,
Haemophilus influenzae, Legionella pneumophila, Mycobacterium
tuberculosis, Streptococcus A. and others have a significant
impact on the frequency of development of myocarditides.

2.1.3 Caused by other pathogens

Myocarditides can be caused by fungi (Actinomyces, Aspergillus,
Candida, Cryptococcus), helminthinvasion (Echinococcus granulosus,
Trichinella spiralis), protozoa (Toxoplasma gondii, Trypanosoma cruzi
— Chagas disease). Any special studies concerning the frequency of
this pathology were not performed but there is evidence that they
account for a significant percentage of infectious myocarditides in the
countries of the South and Central America.

2.2. Toxic

In addition to bacterial and viral agents, myocarditides develop
due to the direct toxic effect on the myocardium of drugs and

the hypersensitivity reaction to drugs that results in eosinophilic
myocarditis. Therapy with Aminophylline and Chloramphenicol (of the
drugs used in the clinical practice of internal diseases) could result in
myocarditides. Drug-induced myocarditides are characterized by a rise
in the eosinophil level, combined with a pattern of myocardial damage.

2.3. Autoimmune

2.3.1. With systemic connective tissue diseases

Among the reasons for the emergence of myocarditis, a
special place is occupied by myocarditides in patients suffering
from systemic diseases. Developing Churg-Strauss syndrome,
the oncological process of any localization, hyper-eosinophilic
syndrome, result in the development of eosinophilic myocarditis.
The same eosinophilic myocarditis could develop when a tetanus
vaccination is given.

2.3.2. In other conditions

The rare autoimmune myocarditides include:

« necrotizing eosinophilic myocarditis characterized by a high
rate of increase in the symptoms of circulatory insufficiency
and an extremely unfavorable prognosis;

- idiopathic giant cell myocarditis characterized by the
presence in the myocardium of multinuclear giant cells
and lymphocytic infiltration; the course of the disease is
extremely unfavorable; it affects adolescents; the history of
patients with diagnosed giant cell myocarditis often contains
indications of intolerance for drugs;

 cardiac  sarcoidosis  (granular  myocarditis  without
cardiomyocyte necrosis); the disease has several clearly
outlined signs: it is classified as a rare disease; it is
accompanied by severe conduction disorders; it is almost
absolutely resistant to normal anti-inflammatory therapy.

2.4. Associated with other causes

This category includes myocarditides caused by the effect
of different poisons (arsenic, iron, lead, cobalt, thallium),
myocarditides associated with thyrotoxicosis, courses of radiation
therapy, exposure to ionizing radiation and other reasons (some
etiologic factors of myocarditides are described only basing on
one or several clinical cases).

lll. PATHOGENESIS OF MYOCARDITIDES

The introduction of an infection into the myocardium and its
development trigger the development of an inflammatory process
in infection-induced myocarditides. Chronization of the process
requires the presence of an intracellular infection, infection foci and
altered immunity. The factors leading to enhanced susceptibility to
viral infection are not completely clear.

The modern concept of the pathophysiology of viral and
autoimmune myocarditis development was formed on the basis
of experimental data. The primary experiments were conducted
on mice using the Coxsackie virus as the infectious agent. The
experiments established that the virus interacts with the cell,
attaching to the endothelial receptor that was named the Coxsackie
adenovirus receptor (CAR).

The Coxsackie viruses (serotypes B1 and B3, B5) use a number
of factors to accelerate damage to the cellular membranes, while
the adenoviruses, aV-integrins (there are currently over 20 known
integrins representing a family of molecules of adhesion of the
viral agent to the cardiomyocyte membrane) act as unique “co-
receptors” capable of introducing the viruses into the cell.
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The interaction between different factors of adhesion of the
viral agent and its penetrating factors drastically raises the
Coxsackie virus virulence. The expression of CAR receptors is
most pronounced on cells of the brain and cardiomyocytes; the
maximum receptor expression is noted in the perinatal period with
subsequent age-associated drop in expression. The prominence
of CAR expression in childhood explains the high prevalence of
myocarditides in the first third of life.

It has been proven in recent years that the viral invasion receptor
mechanism is a universal biological mechanism (including for man
as well), while the receptor blockade prevents the development
of inflammation in the myocardium since it blocks the possible
penetration of a virus into the cell. These data allow us to believe
that at least in the acute period of the disease, most of the
myocardial damage develops due to the direct viral damage to the
cardiomyocytes, while the autoimmune process, characterized by
generation of antibodies for cardiomyocyte membranes allows
the emphasis to be shifted in the search for the most promising
ways to treat myocardidites. It may be hypothesized that the
receptor blockade path will be more in demand than the path of
autoimmune reaction suppression, however, it should be recalled
that the duration and prominence of the immune response are the
determining factor for the prominence of the clinical pattern of the
disease. All the patients show intensified cytokine synthesis such
as the tumor necrosis factor, nitric oxide, toll-like receptors and
complement. It has currently been established that all inflammation
mediators play a dual role in the development of viral myocarditis:

« tumor necrosis factor — a, on the one hand, reduces the
prominence of the viral load, and on the other hand, raises
the prominence of the immune response and the likelihood
of a fatal outcome;

« nitric oxide, on the one hand, suppresses viral replication, and
on the other hand, promotes the development of the clinical
manifest of cardiomyopathy, intensifying cardiomyocyte
damage;

« Toll-like receptors (as well as the myeloid differentiation factor
MyD88), on the one hand, minimize possible viral replication
in the myocardium, and on the other hand, promote the
development of inflammation in the myocardium;

« the complement not only intensifies the immune response,
but also regulates the transition to dilatation cardiomyopathy.

Thus, the role of the virus introduced into the cell is obvious:
replication — change in the cardiomyocyte, its death — launching of
an autoimmune reaction. Study of the role of viral particles at the
stage before introduction into the cell is especially important. It has
been established that during this period, protease 2A (suppressing
protein synthesis) is generated, which also affects the dystrophin
protein that promotes cardiomyopathy development. In addition
to directly affecting protein metabolism, these proteases initiate
apoptosis, promoting cardiomyopathy at the same time. The
role of viral proteases in myocardidites development has been
established; this is the basis for the apparent new trend in
pharmacological therapy for myocarditides, the development of
viral protease inhibitors.

As previously noted, the altered cardiomyocytes launch immune
reactions resulting in the development of inflammation in the
myocardium. Analysis of the inflammatory infiltrate demonstrated
that it consists of 70% mononuclears: monocytes, macrophages
and T-lymphocytes. It has been established that monocytes
synthesize chemo-attractant protein, while the macrophages

synthesize protein 1a, which potentiates the inflammation reaction.
Their blockade reduces the pronounced inflammatory reaction and
the clinical manifestations of myocarditides. The T-helpers of the
first and second types secrete cytokines (tumor-o necrosis factor
and interleukins) resulting in the development of an inflammatory
reaction. T-lymphocyte proliferation inhibition is also associated
with a less pronounced inflammatory reaction. The role of CD4+T-
lymphocytes in producing not only cytokines, but also antibodies for
various cardiac antigens is well known. The level of such antibodies
is considerably higher in patients suffering from myocarditis and
DCMP. Despite treatment, the preserved high antibody level
indicates the progress of the illness and its serious course.

IV. CLINICAL PATTERN AND COURSE

The first clinical manifestations of myocarditis that generally
appear on the background of or within several days after the onset
of an acute respiratory viral infection could be: high temperature,
asthenia, rapid fatigability, and pains in various muscle groups
(myalgia). Muscle symptoms are due to myositis caused by
myotropic viruses (e.g., Coxsackie group A). These symptoms are
the systemic manifestation of the infectious-inflammatory process
and often mask the initial stage of the disease, which may occur
further without any cardiac symptoms.

However, within 3-5 days after the onset of ARVI, the majority of
patients begin to complain of sensations of palpitation and heartbeat
interruption, dyspnea during a slight physical load and even at rest.
Essentially all the patients experience dull, aching and shooting pains
in the heart region, almost constant, unrelated to a physical load
and not arrested by taking nitrates. The heart pains may be due to
concomitant pericarditis, less often to true myocardial ischemia with
its focal disease, as well as endothelial dysfunction.

The first manifestation of myocarditis may be sudden death due to
ventricular tachycardia, ventricular fibrillation from myocardial focal
disease localized inthe area of the cardiac conducting system. Myocarditis
was diagnosed in patients with idiopathic ventricular tachycardia in
33% of the cases. The disease begins fairly often with thromboembolic
complications in the lesser and, less often, in the greater circulation.
Severe forms of diffuse myocarditis with a rapid progression could result
in acute cardiac insufficiency with a fatal outcome.

It should be noted that clinical symptoms at the initial stages
of the disease in a number of cases may be missing entirely. The
first subjective symptoms of myocarditis are presented in Table 1
based on the date of various authors.

The developed clinical pattern of myocarditides is primarily
characterized by cardiac insufficiency. When the left ventricle is
dominant in the process, the patients have symptoms of venous
congestion in the lungs: moist rales, orthopnea, dyspnea and
asphyxia attacks. Symptoms of right-ventricular insufficiency
are manifest as a swelling in the cervical veins, hepatomegalia
and peripheral edema of the lower extremities. The heart attack
symptoms are generally combined with rhythm and conductance
disorders, on the background of sinus tachycardia. The patients
are bothered fairly often with coughing, episodes of hemoptysis
due to thromboembolisms in the pulmonary artery system with the
development of pulmonary infarction and peri-infarct pneumonia.

The clinical course of myocarditides depends on the involvement
in the process of the left, right or both cardiac ventricles, the nature of
heart damage (focal or diffuse) and the severity of the inflammatory
process. The disease may occur in a light form, including latent, and
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Table 1. First subjective symptoms of disease in myocarditis patients

Subjective symptoms Moarpynna AT
Dyspnea 68.6%
Asphyxia attacks 5.97%
Coughing 8.9%
Hemoptysis 11.9%
Palpitation 32.8%
Intermissions 16.4%
Vertigo 2.9%
Syncopal conditions 1.5%
Cardialgia 22.3%
Possible stenocardia 8.9%
Typical stenocardia 2.9%
High temperature 29.8%
Arthralgia 1.5%
High temperature + arthralgia 4.5%

end with a full recovery. These are generally focal myocarditides.
Adequate treatment of cardiac insufficiency and cardiac rhythm
disorders for myocarditides of medium severity may also result in
recovery within 3-6 months from the disease onset. Severe forms
of myocarditides due to diffuse inflammatory damage to all heart
regions occur with symptoms of progressive cardiac insufficiency,
rhythm and conductance disorders, as well as thromboembolic
complications. These forms frequently end in the development of
dilatation cardiomyopathy or death, despite therapy.

The clinical course of all forms of myocarditides is also
determined by the dominance of certain disease symptoms.
Consequently, the following clinical versions are identified: low-
symptom (latent), painful (pseudo-coronary), decompensation,
arrhythmic, pseudo-valve and mixed.

V. DIAGNOSIS OF MYOCARDITIDES

5.1. Routine laboratory studies

It is not very important to conduct routine laboratory studies for
myocarditides. In the CBC there might be leukocytosis and elevated
ESR. During eosinophilic diseases, the number of eosinophils
increases. Their activity may be determined by studying the level
of eosinophilic cation protein (the significance of this test will only
be established during prospective studies).

Identification of inflammatory response markers (C-reactive
protein, fibrinogen, cytokines, etc.) could help the physician to
suspect the presence of an inflammatory process in the patient;
in this case, it is necessary to rule out other reasons for the rise
in these parameters (acute inflammatory diseases, exacerbation
of chronic conditions). Thus, peripheral inflammation markers
are not specific for myocarditis and may only be viewed as an
additional argument when making a diagnosis.

Necrosis bhiomarkers, such as cardiac troponins and creatine
phosphokinase (CPK), have low specificity, but could be used
to diagnose myocarditis. In patients with acute myocarditis, the
concentrations of troponins | and T increase more often than the MB-
fraction in CPK, while the high T troponin levels are also of prognostic
importance. Troponin | has high specificity (89%), but low sensitivity
(34%) for diagnosing myocarditis, while an elevated level of MB-
isoenzyme of CPK is not often encountered in this group of patients.

5.2. Inmunological methods of diagnosing myocarditis

The study of the cellular immune status parameters is not
specific, provides limited information and cannot be used to
diagnose the inflammatory process in myocarditis.

Identification of serological or molecular-genetic markers
of bacterial or viral infections in the peripheral blood may not
be used for the final verification of the etiological nature of the
inflammatory process in myocarditis. The proof of the significance
of a certain pathogen in the formation of myocarditis may be its
detection in biopsy material.

An important diagnostic component is identification of anti-
myocardial antibodies indicating the autoimmune nature of the
process. In this case, the absence of an elevation in this parameter
does not exclude the presence of myocarditis since the presence
of an inflammatory process in myocarditis may develop without
the formation of auto-antibodies detected in this test.

The immunohistochemical study with identification of specific
markers such as T-lymphocytes (CD3), macrophages (CD68) and
other leukocytic antigens increases the sensitivity of myocarditis
identification to 50%, i.e., considerably greater than normal
histological methods. An important component of etiological
diagnosis of myocarditides is the identification in endomyocardial
biopsy materials of infectious agents (primarily, viral) using
molecular-genetic techniques.

5.3. Additional tests to determine the etiological
nature of the inflammatory process

Itis expedient to make additional serological or molecular-genetic
studies of peripheral blood samples to establish the possible
etiological nature of the process in myocarditis if the clinical
pattern corresponding to this pathogen is present. It should be
considered that detection of proof of a certain pathogen’s presence
in the body based on peripheral blood bio-samples is not strict
proof of the presence of an inflammatory process in myocarditis
of the relevant etiology. Serological methods should not be used
as routine for a differential diagnosis of myocarditides. This may
be because patients come under a physician’s observation with a
pronounced delay after the onset of infection (weeks-months), i.e.,
when the acute phase of myocarditis has already ended. In addition,
the high significance of serological methods is limited by the high
prominence in the population of viruses causing myocarditis. It is
also difficult to interpret such results due to other factors such as
reactivation or re-infection (e.g., during a herpes-virus infection),
or cross reactions with the Epstein-Barr virus or enteroviruses).

5.4. Electrocardiography

Despite its low sensitivity, electrocardiography (ECG) is widely
used as a screening method. ECG changes in patients with
myocarditis vary from nonspecific changes in the T-wave and
changes in the ST segment to infarct-like ST elevations. Disorders
are also found in the atrial or ventricular behavior and different
arrhythmias. We know that the presence of a pathological Q-wave
or fresh blocking of the left His’ bundle limb are associated with
the high frequency of fatalities and the need for heart transplants.

The prognostic importance of an ECG was also studied in patients
with suspected myocarditis. It was demonstrated that the clinical
outcomes in the long term were associated with the following
changes on the ECG registered during an EMB: duration of the QT
interval with more than 440 msec, deviation in the electrical axis of
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the heart and ventricular extrasystole. The expansion of QRS over
120 msec was an independent predictor of cardiac death or the
need for a heart transplant. Thus, an ECG is a fast and easy method
for stratifying the risk of patients suspected of myocarditis.

During acute myocarditides, the ECG most often records sinus
tachycardia with nonspecific changes in the ST segment and
T-wave. Sometimes, a pattern is determined that is similar to a
myocardial infarct with development of elevation/depression of
the ST segment and the appearance of a pathological Q-wave. If
there are specific disorders characteristic for pericarditis, one can
suspect a combination of myocarditis and pericarditis, although
this is encountered fairly rarely. An ECG has fairly low sensitivity
for diagnosing myocarditis. The appearance of a pathological
Q-wave and blocking of the left His’ bundle limb indicate a poor
prognosis and the need to start more aggressive therapy.

5.5. Echocardiography

Despite the absence of specific changes that could be identified
using EchoECG, it is nevertheless expedient to conduct this study
in all patients with myocarditis.

The EchoECG primarily allows the ruling out of other causes
for the development of cardiac insufficiency (hypertrophic or
restrictive cardiomyopathy, heart defects).

An evaluation of the dimensions of the heart chambers,
thickness of its walls, as well as the primary indicators reflecting
the systolic and diastolic functions of the ventricles (LV EF, pulse
wave dopplerography and tissue velocity imaging) helps to trace
the effectiveness of the conducted therapy over time.

Patients with fulminant myocarditis often have a sharply
pronounced decrease in the discharge fraction, normal dimensions
of the heart chambers and thickened IVS due to myocardial edema,
while patients with acute myocarditis show dilated left ventricle
and normal thickness of its walls.

The presence of considerable dilation of the hear chambers
with reduced overall contractility of a varying degree are more
characteristic for patients with subacute and chronic myocarditis.

It is not unusual to find zones of disrupted local contractility
(hypokinesia, akinesia) in patients with myocarditis, however
similar changes do not permit a differential diagnosis with
ischemic heart disease.

It is also necessary to conduct an EchoECG before an
endomyocardial biopsy to rule out the presence of exudate in the
pericardial cavity and intracavity thrombus that are determined in
approximately 25% of the patients.

5.6. Magnetic resonance imaging

Magnetic resonance imaging (MRI) of the heart is currently the
most informative, non-invasive instrument method of diagnosing
myocarditis allowing detection and evaluation in one study of both
morphological and functional disorders. The MRI arsenal includes
a number of impulse sequences and techniques allowing detection
and evaluation of the inflammation process in its different phases. In
particular, itis mandatory that T2-suspended images be used to identify
myocardial edema in the acute inflammation phase. The study protocol
for patients with acute myocarditis, in addition to this, must include T1-
suspended images before and after contrast staining with gadolinium
agents (GD-DTPA). The study is made immediately after injection of
the contrast agent to assess the so-called early accumulation. A ratio
between the signal intensity from the myocardium and the signal

intensity from the skeletal muscles of 4 or more indicates hyperemia
and edema in the acute inflammation period. Finally, it is mandatory to
conduct delayed contrasting using T1-suspended gradient sequences.
Delayed contrasting allows visualization of irreversible myocardial
damages. Within 10 minutes after injection of the contrast, highly
intensive regions reflect fibrosis and necrosis in the myocardium
while a normal (healthy) myocardium is visualized as low intensive.
Delayed contrasting does not allow differentiation between the acute
and chronic phases of inflammation, i.e., the interpretation depends
significantly on the clinical context. Comparative studies of the
magnetic resonance imaging and endomyocardial biopsy data showed
that the MRI is currently the most appropriate and accurate method
of visualization for inflammatory myocardial diseases associated with
high sensitivity and specificity.

5.7. Endomyocardial biopsy

Cardiac muscle biopsy began to be used in the 1950s, however
it was limited to thoracotomy or thoracic needle biopsy with a large
number (over 10%) of complications, including pneumothorax,
cardiac tamponade and damage to the coronary arteries. In
1962, Sakikibara and Konno developed a catheter, transvascular
technique of collecting biopsy material, after which the method
became considerably safer: a special device with forceps-biotome
is inserted through a guide catheter (7-8 F) set in the ventricular
cavity, the biopsy forceps are brought to the ventricular wall, opened,
and going slightly deeper into the endocardium, cut out a piece of
endomyocardium approximately 1 x 0.5 mm. On the average, 3-6
samples are taken, preferably from different sites: for the right
ventricle, this is the interventricular septum as the thickest wall of
the heart chamber, for the left ventricle, selection of the biopsy site
is not particularly important (most often the posterior-basal wall and
apex). The biopsy samples are then sent to the pathomorphologists
for light and electron microscopy. The following vascular accesses
are used: for right ventricular biopsy — jugular, subclavian and
femoral veins, for the left ventricular biopsy — femoral artery. Contact
with the myocardium is confirmed by the sensation of stopping
into the ventricular wall and by extra systoles on the ECG monitor
screen. The catheter-biotome system should be checked carefully
(especially during a biopsy from the left ventricle) for air bubbles
and thrombi, therefore the guide catheter is constantly flushed with
a heparinized physiological solution. The procedure is conducted in
an x-ray operating room under control of an ECG, fluoroscopy and
pressure recording from the catheter tip (this allows certification by
the pressure curve that the guide catheter is in the ventricle).

5.7.1. Complications of endomyocardial biopsy

The mortality rate during an endomyocardial biopsy in major
clinics is under 0.05%. The main complication is perforation of
the heart (0.3-0.5%), which rapidly leads to cardiac tamponade
and circulatory collapse. This risk can be minimized by careful
positioning of the catheter, monitoring its tip pressure and ECG.
Other complications are embolization, transient arrhythmias and
blockages of His’ bundle limbs. These complications occur most
often during left ventricular biopsy. Measures for combatting
embolization are sufficient heparinization; on the other hand, in
case of heart perforation, it may cause damage. It should be noted
that with perforation, surgical assistance (suturing the defect)
is only necessary in half of the cases, more often, conservative
therapy or pericardiocentesis with return of the blood from the
pericardium to the central blood channel is sufficient. A biopsy
from the left ventricle must not be performed in individuals with
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blockage of the right His’ bundle limb due to the potential of the
blockage in the left limb joining with complete atrioventricular
block. A biopsy should be avoided for patients with disrupted blood
coagulation and previously known thrombus in the left ventricle.

5.7.2. Indications for performing an endomyocardial biopsy

The EMB is currently the “gold standard” in myocarditis
diagnosis. However, considering the possible complications
(primarily, hemotamponade, severe disorders in cardiac rhythm and
conductance, thromboembolism), its use is indicated only in those
cases where the EMB results may affect the patient’s treatment.

Thus, EMB should be performed in the following clinical
situations:
1. Cardiac insufficiency lasting less than 2 weeks with normal
or dilated LV and disrupted hemodynamics.
2. Gardiac insufficiency lasting from 2 weeks to 3 months with
LV dilation and new ventricular arrhythmias, AB-blocks of
2-3 degrees or absence of a response to standard treatment
for 1-2 weeks.

EMB in these cases may also reveal severe types of myocarditis
like giant cell and necrotizing eosinophilic.

Performing an EMB is also justified with:

1.Cl lasting over 3 months with LV dilation and new ventricular
arrhythmias, AB-blocks of 2-3 degrees or absence of a
response to standard treatment for 1-2 weeks.

2.Cl associated with DCMP of any duration, with the presence
of an allergic reaction and/or eosinophilia.

3. Cl with suspected anthracycline cardiomyopathy.

4. Cl with restrictive cardiomyopathy of unknown genesis.

5. Suspected heart tumor (with the exception of typical myxoma).

6. Cardiomyopathy of unknown genesis in children.

The use of EMB may also be considered in other cases:

1. Cardiac insufficiency lasting over 2 weeks with LV dilation
without new ventricular arrhythmias, AB-blocks of 2-3 degrees
and good response to standard treatment within 1-2 weeks.

2.Cl related to heart changes like DCMP of unknown genesis to
rule out infiltrative myocardial diseases.

3. Suspected arrhythmogenic RV dysplasia.

4. Ventricular arrhythmia of unknown genesis.

In other situations (e.g., to pinpoint the reason for atrial
fibrillation) it is inexpedient to perform EMB since the risk of the
procedure exceeds the possible benefit.

VI. TREATMENT OF MYOCARDITIDES

Despite the fact that myocarditis treatment must theoretically be
aimed at eliminating its cause, the effectiveness of such specific therapy
was only confirmed during a limited number of studies including
patients with such inflammatory myocardial diseases as sarcoidosis and
giant cell myocarditis. It should be noted that clinical studies to assess
the effectiveness of cardiac insufficiency (Cl) treatment in patients with
myocarditis have never been conducted, consequently we have to
consider the results of experimental studies on animals.

6.1. Specific therapy

For myocardidites of a definite type, the development of which
is based on autoimmune processes, immunosuppressive therapy
is used, e.g., in patients with giant cell myocarditis or sarcoidosis.
In the case of giant cell myocarditis, the combined use of
immunosuppressant (cyclosporine and corticosteroids both in
combination with Azathioprine or muronomab-CDs, and without
them) may improve an unfavorable prognosis on the whole by

raising the survival median rate to 12 months compared to 3 months
in untreated patients. In this case, a small number of patients
require the use of devices for a year for mechanical support of
hemodynamics. Stopping the use of immunosuppressants could
result in the development of a relapse in giant cell myocarditis,
and in some cases, in the development of a fatal outcome.

For cardiac sarcoidosis, the use of immunosuppressive therapy,
including high corticosteroid doses, is accompanied by an
improvement in heart functioning. There is a large variability in the
data with a range of 5-year survival rate from 60 to 90%. A specific
therapy for viral myocardidites has not yet been developed.

6.2. Special features of treating cardiac
insufficiency in patients with myocarditis.

Considering that there is no specific treatment for viral
myocardidites, for which there were data on improved survival rate
without the development of cardiac insufficiency (Cl), therapy is
currently considered symptomatic and its selection is based on
the clinical manifestations of the disease. The initial drug therapy
must meet modern recommendations for treating Cl patients. The
standard therapy for CI patients that includes the use of B-blockers,
diuretics, angiotensin-converting enzyme (ACE) inhibitors and
angiotensin Il receptor blockers (ARB) must be started and chosen
depending on the functional condition of the patient based on the
results of assessing the functional class by the NYHA (New York
Heart Association) classification. The basic principles, regimens,
indication and contraindications are described in more detail in the
Recommendations for Management of the Patients with Chronic
Cardiac Insufficiency (CCl).

6.3. Special features of using individual drug groups.

6.3.1. ACE and ARB inhibitors

Thanks to the early use of drugs blocking the renin-angiotensin
system, it is possible to reduce the extent of disadaptive
remodeling of the heart, and also lower the likelihood of the
disease progressing to dilation cardiomyopathy (DCMP). In the
experimental models of autoimmune or viral myocarditis on mice,
the use of the ACE inhibitor Captopril, as well as Losartan and
Olmesartan for ARB led to a statistically significant reduction in the
extent of inflammation, necrosis and fibrosis. In rats with DCMP
from experimental autoimmune myocarditis, Olmesartan therapy
improved the left ventricular (LV) functioning and reduced the
progression of cardiac remodeling. Additionally, the data obtained
during the experimental studies on animals allow the hypothesis
that the use of ACE and ARB inhibitors permits a reduction in the
regulation of possible autoimmune components of the disease in
the absence of an increased concentration of infectious agents by
means of which the start of myocarditis development is possible.

6.3.2. Diuretics

Diuretics are used to prevent fluid overload. There are data that
the use of Torasemide in an experimental model in rats slows
down the progression of myocarditis to DCMP by reducing the
prominence of fibrosis, the size of the myocytes and the myocardial
protein level, transforming the p1 growth factor, as well as the
levels of collagen type Il and aldosterone synthase, which are not
linked to the effect of the drug on the kidneys.

6.3.3. p-blockers

The use of B-blockers should not be used in the acute dissemination
phase of Gl even in the very early period of treating patients with
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fulminant myocarditis. We know that therapy with B-blockers
improves functioning of the cardiac ventricle, reduces the frequency
of hospitalizations because of exacerbation of SI and also increases
the survival rate. The experimental study results allow the hypothesis
that selection of a certain type of B-blocker affects the therapy
effectiveness during inflammatory cardiomyopathy. Results were
obtained that the use of Carvedilol has a noticeable effect on the heart
of rats with autoimmune myocarditis by suppressing inflammatory
cytokines, as well as implementing antioxidant properties, while
the use of Metoprolol and Propranolol did not lead to side effects.
Moreover, with the use of Metoprolol compared to a placebo in mice
with experimental myocarditis caused by Coxsackie B3, there was a
statistically significant increase in the prominence of inflammation
and necrosis, as well as a higher mortality rate among the animals. It
should be noted that the mechanism was not established that could
explain such results. In patients with hypothetical myocarditis, data
were obtained that allow the hypothesis that if B-blockers are not
used the prognosis is poor.

6.3.4. Antagonists of mineralocorticoid receptors

The use of antagonists of mineralocorticoid receptors is
recommended for patients with systolic LV dysfunction and persistent
SI, the severity of which corresponds to functional class II-IV by the
NYHA classification. It was established that the addition of aldosterone
antagonists to standard Sl therapy in such patients results in the
lower need for hospitalization and improved survival rate. In mice
with experimental viral myocarditis, the anti-inflammatory effects of
using Eplerenone were confirmed. These effects included suppressed
proteinase released by mast cells that reduced the prominence of
heart remodeling by suppressing fibrosis formation.

6.3.5. Attitude towards using cardiac glycosides

It is common knowledge that the use of cardiac glycosides for
patients with Cl LV systolic dysfunction corresponding to functional
class II-IV by the NYHA classification results in a lower frequency of
complications. It should be recalled that the use of high doses of Digoxin
results in the formation of pro-inflammatory cytokines and intensified
prominence of myocardial damage in mice infected by the virus. In
addition, taking Digoxin may limit the use of the maximum dose of
the B-blocker due to the development of bradycardia or atrioventricular
blocks. Consequently, the use of Digoxin should be avoided for patients
with acutely developing Cl that is due to viral myocarditis.

6.3.6. Calcium antagonists

On the whole, it is not recommended that calcium antagonists
be used to treat patients with acutely developing Cl. However, it
should be noted that in the experimental model of Cl induced by
viral myocarditis, data were obtained that permit the hypothesis that
the use of Amlodipine has a protective effect against myocardial
damage in mice by suppressing the excessive formation of nitric
oxide. In rats with Cl induced by autoimmune myocarditis, the
effectiveness of using Pranidipine compared to Amlodipine was
studied. The study results indicated that both with the use of
Pranidipine and Amlodipine there was a noticeable decrease in the
progression of LV dysfunction and heart remodeling.

6.3.7. Opinion on the justified use of non-steroidal
anti-inflammatory drugs and colchicine.

Non-steroidal anti- inflammatory drugs (NSAIDs) and colchicine
are used as anti-inflammatory drugs to treat pericarditis as “non-
specific” anti-inflammatory therapy, but there are no indications

for the use of such drugs to treat patients with myocarditis. In
the experimental models of acute myocarditis in mice, the use
of Indometacin and other NSAIDs increased the prominence
of inflammation in the myocardium and higher mortality rate of
the animals. Consequently, the use of NSAIDs in the minimum
necessary doses may be considered only when treating patients
with perimyocarditis who do not have LV functioning disorders
and have pronounced chest pains due to pericarditis.

6.4. Etiotropic therapy

One should pay attention to etiotropic therapy. It is necessary to
mention that at present etiotropic therapy of viral myocarditides
does not have a sufficient evidence base and relies exclusively
on the empiric experience and experts’ opinion. It stands to
mention again the significance of limitation of the physical activity
in the patients with myocarditides caused by poliomyelitis virus,
Coxsackie A and B viruses, ECHO.

In the patients with HIV-infection, the heart is affected in 25—
50% of cases; Kaposi sarcoma or opportunistic infection are a
source of infection. Certain efficiency is observed in case of
administration of specific drugs, e.g., Zidovudin, in courses.

There are single reports on efficiency of antibiotics from
macrolide class in case of mycoplasma infection and doxycycline
in case of chlamydia or rickettsia infection.

If cardiac rhythm disturbances develop, an antibiotic therapy
course in the patients with Lyme disease (tick-borne borreliosis)
lasts for 20-30 days and is administered as per the standard
regimen. Such patients need continuous ECG monitoring because
of frequent conduction disturbances; temporary cardiac pacing
may be required if AV-blocks of high degree develop.

Vancomycin is administered to the patients with staphylococcal
or enterococcal bacterial myocarditis before assessing the
antibiotic sensitivity. The therapy can be corrected after receiving
the additional investigation findings.

The earliest possible administration of antidiphtheric serum is the
basic therapeutic measure in the patients with diphtheria (because
diphtheric toxic inactivation is possible only before its fixation in
the tissues). Antibiotics, to which the pathogen is sensitive, are
administered simultaneously. The use of glucocorticoids (GC) does
notlower the risk of neurological and cardiologic complications caused
by diphtheria and does not improve the prognosis in myocarditis
therefore, their administration is not recommended. The patients may
need tracheal intubation and artificial lung ventilation. The patients
with diphtheria need continuous ECG monitoring and symptomatic
treatment of rhythm disorders because of frequent development of
arrhythmias and conduction disorders; temporary cardiac pacing
(CP) may be required if AV-blocks of high degree develop.

The combined therapy including antimicrobial drugs
(amphotericin B and flucytosine) is used usually in cryptococcal
fungal myocarditides caused by Cryptococcus neoformas. The
precise treatment duration is not established.

The etiologic treatment of myocarditides in the patients with
Chagas disease has been not developed. If the patients develop
complications, i.e. conduction disturbances (bifascicular blocks),
atrial and ventricular arrhythmias and thromboembolism (TE) they
are treated symptomatically.

It should be mentioned that the efficiency of mebendazole and
thiabendazole is not proven in trichinellous myocarditis.
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Gamma-globulin and high doses of acetylsalicylic acid are used
during the acute phase of Kawasaki disease. Unfortunately, the
data on the rate of severe side effects caused by such treatment
is not available.

The treatment of myocarditides caused by radiation therapy
courses has not been developed. Glucocorticoids are administered
in severe cases. After achieving the effect, the doses are reduced
relatively rapidly (the reduction rate depends on the duration of
prednisolone course) till complete withdrawal. The efficiency of
such therapy has not been established confidently.

The treatment efficiency of myocarditis is evidenced by the
patients’ improved general condition and stopping of chest pains,
disappearance of cardiac rhythm disorders, signs of Cl, normalized
body temperature and blood picture (the leukocyte number, ESR
return to the norm, dyslipoproteinemia disappears).

It is necessary to mention possible complications caused by
pharmacotherapy of myocarditides. In myocarditides the use of
cardiac glycosides for treatment of Cl is associated with the high
risk of side effects, first of all, ventricular arrhythmias. These
arrhythmias are usually refractory to antiarrhythmic therapy.
The patients suffering from severe myocarditis accompanied by
pronounced Cl can develop the significant decrease of the renal
function because of blood congestion in the systemic circulatory
system. The administration of antibacterial and particularly
antiviral drugs without considering the creatinine and urea
nitrogen levels in the blood serum can result in toxic effects. The
use of antiarrhythmic drugs in the patients with myocarditis is
associated with the high risk of their arrhythmogenic action and
is justified only if the patients have life-threatening arrhythmias or
arrhythmias which disturb hemodynamics.

6.5. Physical activity in patients with myocarditis

Aerobic physical activity must be unequivocally avoided during
acute myocarditis. In the experimental model of myocarditis
induced by Coxsackie virus B3, continuous physical activity was
accompanied by a higher mortality rate and led to suppression of
the T-lymphocyte functioning.

It should be recalled that undiagnosed myocarditis often is
the cause of death among young athletes. In 2005, the relevant
recommendations reflected the opinion by the experts that athletes
with possible or defined myocarditis must be excluded from all
sports competitions for no less than 6 months, and they can resume
participation in sports competitions only if the normal functioning
and dimensions of the LV have been restored with no clinically
significant arrhythmias. The duration of the period during which
patients with acute myocarditis should refrain from participating
in competitions after recovery continues to remain the subject of
discussion. At the same time, physical loads are recommended if
there are stable SI symptoms after previous myocarditis.

6.6 Implanting electrocardiostimulators and defibrillators

Implanting a temporary electrocardiostimulator (ECS) is indicative
in patients with acute myocarditis who develop an atrioventricular
block of Il or Il degree with clinical manifestations. During
myocarditis caused by Lyme disease, there might be a variability
in the degree of disruption in atrioventricular conductance. In
any case, with a persistent atrioventricular block of Ill degree, the
frequency of development of which is low on the whole, implanting a
permanent ECD is required. Chagas’ disease is characterized by the
development of conductance disorders, which progress all the way

until a complete atrioventricular block develops; in this disease, life-
threatening ventricular arrhythmias often arise. It should be recalled
that the desynchronizing effect of ECS from the right ventricle must
be the grounds for refusing to use such type of ECS in patients with
disrupted LV functioning, and in such cases, a biventricular ECS
should be implanted. Implanting a cardioverter defibrillator (CVD) in
patients with myocarditis is indicative after stopping circulation due
to fibrillation of the ventricles or in the case of ventricular tachycardia
with clinical manifestations. Implanting a device for resynchronizing
therapy with functioning of a defibrillator is indicative for patients
with Cl corresponding to the II-IV functional class by the NYHA
classification with disrupted LV functioning (with LV discharge fraction
35% and less) combined with blocking the left limb of His’ bundle.
Premature implanting the ECS or devices for resynchronizing therapy
with ECS function should be avoided in patients with inflammatory
cardiomyopathy, since the LV functioning may improve significantly
if SI therapy is used based on current clinical recommendations.
Considering the altogether less favorable prognosis, early ECS or
CVD implanting may be considered in patients with sarcoidosis or
giant cell myocarditis if they develop a damaged atrioventricular
block of Il or Ill degree, or ventricular arrhythmias.

6.7. Indications for using devices for mechanical
support of hemodynamics and heart transplant.

If cardiogenic shock develops due to acute fulminant myocarditis,
despite the use of the optimal drug therapy, the use of devices
for mechanical support of hemodynamics or in vitro membrane
oxygenation may be required as a temporary intervention to
heal the patient or perform a heart transplant. Despite the initial
severity of the condition, the prognosis for such patients is fairly
favorable: the survival rate exceeds 60-80% with a high frequency
of restoration of the cardiac ventricle functioning. The use of active
therapy with devices for mechanical support of hemodynamics is
extremely desirable and the use of such treatment approaches
should be considered in the early stages for patients with acute
fulminant myocarditis if full drug therapy is ineffectual.

6.8. Experimental treatment approaches

Considering the lack of proof for the effectiveness of treating
patients with myocarditis that affects the pathophysiological links
of the disease, different treatment approaches have continued
to be studied in recent years during clinical trials. There are
reports about the results of over 20 clinical trials that used
immunosuppressive, immunomodulating or anti-inflammatory
drugs, as well as immune-absorption therapy.

6.8.1. Inmunosuppressive therapy

The efficacy of using immunosuppressive therapy was assessed
during several relatively large studies and a large number of small
ones. However, the results of such trials were not the grounds for
using the therapy investigated in such trials as the standard for
treating patients with inflammatory cardiomyopathy.

During one of the major randomized trials to assess the efficacy
of immunosuppressive therapy (Myocarditis Treatment Trial), the
hypothesis regarding the advantage of adding immunosuppressive
therapy to the standard treatment was not successfully confirmed.
No differences were noted either in the mortality rate nor the
degree of improvement in functioning, LV discharge fraction within
1 year of therapy with Prednisolone combined with Azathioprine
or Cyclosporine compared to a placebo. Such results could be
due to the lack of a concerted opinion about interpreting the
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endomyocardial biopsy (EMB) results. It should be noted that during
this trial, immunohistochemical methods were not used to determine
the inflammation cells, and when heart tissue samples obtained from
EMB were analyzed, molecular methods were not used to identify
the infectious agents. Consequently, the patients whose hearts had a
viral infection could obtain immunosuppressive drugs, which could
result in increased viral reproduction and myocardial damage.

The majority of trials to assess the efficacy of treating patients
with myocarditis for a histological assessment of the samples
obtained during EMB used the Dallas myocarditis criteria. It should
be noted that disputes continue even now about the applicability of
using such criteria to diagnose myocardial inflammatory diseases
due to the great variability in interpreting the histological study
results of biopsy samples, and the impossibility of determining
signs of inflammation resulting from the effect of non-cellular
factors. It should be noted that the preliminary results from the
ESETCID (European Study of Epidemiology and Treatment of
Inflammatory Heart Disease) indicate that if immunosuppressive
drugs are used, signs of myocardial inflammation cease to be
determined in 59% of the patients, but such signs disappear
by themselves in 40% of the patients who took the placebo.
Unfortunately, the high frequency of spontaneous improvement
in patients with acutely developing inflammatory cardiomyopathy
was not taken into consideration in many of the trials. In order
to establish the true, although moderate, effects of therapy, it is
necessary to conduct new placebo-controlled trials during which
such a limitation as the possible assessment of the real effect of
anti-inflammatory therapy will be diminished.

It should be noted that the experts believe that the substantiation
for the results of all the trials conducted as of today is limited,
primarily because the majority of such trials did not use effective
immunohistological and molecular methods of biological analysis
of the tissue samples taken during EMB. Additionally, there was no
control group in some of the trials.

6.82. Use of immunoglobulin

The suggestion of the possible use of immunoglobulins to
treat viral myocarditis is based on data regarding their antiviral
and immunomodulating effects. However, the study results
indicate that during recently developing myocarditis or dilatation
cardiomyopathy, internal injection of immunoglobulin compared to
a placebo did not result in additional LV functioning improvement.
At the same time, the use of such therapy in children with acute
myocarditis was accompanied by an improved LV functioning and
higher survival rate during the first year after treatment. It should be
noted that the last trial was not randomized.

6.8.3. Use of the immunoadsorption method

The use of immunoadsorption is aimed at removing anticardiac
antibodies to different cardiac cell proteins that are identified in DCMP
and myocarditis patients. There are data that removal of circulating
antibodies using immunoadsorption improves the LV functioning in
DCMP patients, diminishes the clinical and humoral markers for Cl
severity (endurance of physical loads, concentration of N-terminal
precursor of cerebral sodium-diuretic peptide), and also improves
hemodynamic indicators (increase in per-minute and per-beat heart
volume, decrease in peripheral vascular resistance). Moreover, the
use of immunoadsorption decreased the extent of inflammation.
Immunoadsorption of protein A in patients with inflammatory
cardiomyopathy improved the LV systolic functioning. Results should

soon be obtained from a multicenter randomized double-blind
prospective trial to assess the effects of immunoadsorption on cardiac
functioning in 200 patients with DCMP. These results will apparently
refine the role of this method in treating myocarditis patients.

6.8.4. The role of antiviral therapy

The theoretical grounds for using antiviral drugs to treat myocarditis
patients may be the data that most of myocardidites are the result of
a viral infection. The experimental model of myocarditis induced by
Coxsackie virus B3 in mice produced data that the use of interferon-f
and interferon-p2 protects the myocytes from damage and reduces
myocardial infiltration by the inflammation cells.

There are reports on efficiency of aciclovir administered in the
dose of 5-10 mg/kg (by drop infusion) 3 times/day for 7-10 days
in myocarditis caused by Varicella zoster and Herpes simplex
viruses. Ganciclovir or foscarnet sodium use used in case of
cytomegalovirus infection; foscarnet sodium is administered to
the patients with infections caused by acyclovir-resistant herpes
viruses. The treatment is carried out with control of the complete
blood count, plasma creatinine, calcium and potassium levels. It is
necessary to select the drug dose thoroughly taking into account
the renal function and basing on the manufacturer’s instruction. One
should avoid simultaneous intake of other nephrotoxic drugs (e.g.,
aminoglycosides, amphotericin B, pentamidin). Due to high toxicity
of foscarnet sodium, it is administered only for treatment of severe
myocarditides or infections caused by herpes viruses in persons with
immune deficiency.

However, it should be noted that the use of interferon-p alone
resulted in elimination of the viral load on the heart. During the
observation study, the use of interferon-p in patients with persistence
of enteroviruses and adenoviruses in the myocardium and LV
dysfunction led to elimination of the viral genome in all the patients,
as well as an improvement in the LV functioning in 15 out of 22
patients. The results of a later randomized, placebo-controlled trial
BICC (Betaferon in patients with chronic viral cardiomyopathy), which
included 143 patients with DCMP of inflammatory nature and had a
confirmed viral infection in the myocardium, indicated that the use of
interferon-f3 1b) resulted in a statistically significant decrease in the
viral load (enteroviruses) in the myocardium, but, on the whole, did
not result in complete elimination of the virus (parvovirus B19) in all of
the patients. During this trial, different indicators were evaluated, but
an improvement was noted only in the Cl functional class per the NYHA
classification and the overall patients’ assessment of their condition.

VIl. PROGNOSIS

The prognosis for myocardidites is variable and depends on many
factors: etiology, histological and immunological characteristics,
clinical pattern, and presence of complications and possible use
of artificial circulation methods.

We know that myocarditis often occurs without symptoms and
ends with complete recovery. A favorable prognosis is common for
patients with acute or fulminant course of the disease (in the case
of successful correction of hemodynamic instability). If the course
is chronic, a considerable number of patients (up to 21% within 3
years) develop dilatation cardiomyopathy, and in this case, the
prognosis depends on the presence of symptoms of chronic cardiac
insufficiency.

If cardiac rhythm disorders occur, the prognosis often depends
on the possibility of specific interventions, including implanting
various devices.
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The predictors of a poor prognosis include an increase in
the QRS complex over 120 msec, the presence of syncopal
conditions, low systolic arterial pressure, elevated pressure in the
pulmonary artery and dysfunction of the right ventricle. The risk
of an unfavorable outcome increases if the immunohistochemical
study is positive and there are no beta-adrenoblockers in the
comprehensive therapy. Identification of the viral genome and a
positive response for the Dallas criteria do not affect the prognosis.

Despite aggressive therapy, almost 8% of the patients with
lymphocytic and over 50% of the patients with giant cell myocarditis
require heart transplants. Here, there is a sharp increase in the
frequency of conductance disorders in the donor heart and higher
transplant rejection reaction frequency. In lymphocytic myocarditis,

APPENDIX 1.

Integral significance of the clinical scenario for
developing a therapeutic and diagnostic strategy

Considering that the empirical choice of the strategy for
diagnosing and treating acute myocarditis is based on the clinical

Duration

the rejection risk rises 2-2.5 times; in giant cell active myocarditis it
develops in the transplanted heart in almost every fourth patient. The
average lifetime in giant cell myocarditis is 5.5 months from the time
the first symptoms appear.

The prognosis for specific myocardidites (diphtheria,
sarcoidosis, Chagas’ diseases and others) depends on an early
diagnosis and the start of pathogenetic therapy.

CONCLUSION

In summary, we consider it expedient to emphasize once more
that all presented recommendations have the evidentiality level
C (experts’ opinion) and are based on small non-randomized or
epidemiologic investigations and also studies designed as case-
control trials.

pattern, we cite the main clinical scenarios, their pathomorphological
correlates, prognosis and the main treatment plans.

Clinical scenario . Pathological correlations  Prognosis Treatment
of disease
Acute lymphocytic
Acute myocarditis with infarct-like Several myoca.rqms, Iegs ofte_n_ Satisfactory for .
chanaes and svmptoms hours or  necrotizing eosinophilic lymphocytic myocarditis Symptomatic
g ymp days myocarditis or giant ymp y
cell myocarditis
Acute lymphocytic Satisfactory for
Hemodynamically significant myocarditis, less often fulminant lymphocytic
o . Less than o : - Lo . .
cardiac insufficiency regardless necrotizing eosinophilic myocarditis with possible  Symptomatic
- 2 weeks " . : .
of the presence of LV dilation myocarditis or giant mechanical circulatory
cell myocarditis or inotropic support
Cardiac insufficiency with LV dilation and Giant cell myocarditis, Poor. For giant cell

. . . Several : - " " : Depends on

new ventricular arrhythmias, disorders eosinophilic myocarditis, myocarditis, mechanical . .
. ; . weeks or : : pathohistological
in conductance of high gradations, less often lymphocytic circulatory support
. months L changes
resistant to conducted therapy myocarditis or heart transplant
o . . Non-specific changes.
C_ard.|ac |n.suff|0|ency i .LV Several Viral genome identified Good, however high Symptomatic.
dilation without new ventricular : 0 . . .

; \ . weeks or  in 25-35% of cases. risk of progression and Possible effect on

arrhythmias, disorders in o . o : .
. . months Dallas criteria met in dilatation cardiomyopathy  viral genome
conductance of high gradations o .
only 10% of patients
Symptomatic.
. . Identification and
Eosinophilic or CoL
o elimination of
o L . . o Any hypersensitive .
Cardiac insufficiency with eosinophilia . o . o Poor provoking cause.
duration myocarditis, eosinophilic . "
" With hypersensitive
endomyocarditis "
myocarditis,
corticosteroids
Cardiac insufficiency with LV dilation and Idlopathl_c_granulqmatous With sarcoidosis, high Symptomatic.

; . . myocarditis (cardiac . . . s :
new ventricular arrhythmias, disorders Over 3 Co o risk of implanting of With histologically
. : : sarcoidosis), specific . o . o
in conductance of high gradations, months ; : . cardio-verter-defribillator  confirmed sarcoidosis

. infections (e.g., Tr.cruzi, e . ) .
resistant to conducted therapy . . or artificial rhythm driver  corticosteroids
Borrelia burgdorferi)
Cardiac insufficiency with LV dilation an-specn‘w ghanggs. . Dl o (17, . Symptoma’nc.
. . . Over 3 Viral genome identified in  absence/presence of viral  Antiviral and/or
without new ventricular arrhythmias, o . . . . .
months 25-35% of cases, signs genome or inflammation immunosuppressive

conduction disorders of high gradations

of inflammation in 40%

in biopsy sample

therapy
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APPENDIX 2

Algorithm for “cascade” (stepped) diagnosis of myocarditides

« Step I: clinical symptoms: signs of cardiac insufficiency,
asthenia, fever, fatiguability, exertion dyspnea, chest pain,
palpitation, syncope and pre-syncope conditions, rhythm
and conduction disturbances

« Step II: structural/functional changes in the heart: EchoCG
(hypokinesis, dilatation, regional hypertrophy), troponin,
positive scintigraphy with In111-antimyosin plus absence of
changes in the coronary angiogram or myocardial perfusion
scintigraphy

« Step IlI: specific changes in MRI (edema and/or early contrast
enhancement, late contrast enhancement)

« Stage IV: EMB: immunohistochemical inflammation criteria,
viral genome

ICD 10 codes

140 Acute myocarditis
140.0 Infectious myocarditis

Septic myocarditis. Use the additional code (B95-B97y) if the
infectious agent needs to be identified.

140.1 Isolated myocarditis
140.8 Other types of acute myocarditis
140.9 Acute NOS myocarditis

141 Myocarditis with diseases classified under other headings

141.0* Myocarditis with bacterial diseases classified under other
headings

Myocarditis: diphtheritic (A36.8+). Gonococcal (A54.8+).
Meningococcal (A39.5+). syphilitic (A52.0+). Tuberculous
(A18.8+).

141.1* Myocarditis with viral diseases classifie3d under other
headings

Influenza myocarditis (acute): virus identified (J10.8+) virus not
identified (J11.8+) Parotid myocarditis (B26.8+)

141.2* Myocarditis with other infectious and parasitic disease
classified under other headings

Myocarditis with: Chagas’ disease (chronic) (B57.2+), acute
(B57.0+), toxoplasmosis (B58.8+)

141.8* Myocarditis with other diseases classified under other
headings

Rheumatoid myocarditis (M05.3+) Sarcoid myocarditis (D86.8+)

151.4 NOS myocarditis
Myocardial fibrosis Myocarditis: NOS chronic (interstitial)
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W) Check for updates

Anuvesa P.b., Xowumos LY., Axmepnosa LL.C., bekmetoBa ®.M., LLiek A.b., KypbaHos P.[1.

PECIYBIINKAHCKI CIIELMATIN3NPOBAHHBIA HAYYHO-TPAKTUSECKUA MELULIMHCKI LIEHTP KAPAvonormi M3 PY: 3, I. TALIKEHT, Y3BEKUCTAH

PE3HOME

Llenb uccnegoBanms: oLeHKa CTeneHu NopaxeHus atepockepo3om
COHHbIX apTepuit y 60MbHbIX reTepO3UroTHON CEMEHON runepxone-
CTepUHEMUEln B Y30EKCKO nonynsuuu ¢ y4étom ypoBHs PCSK-9
reHeTuyeckoro nonumopduama E670G rena PCSK-9.

Marepuane! u MeTofbl. B nccnenoBaxue Obinn BKNOYEHbI 57 601b-
HbIX C XPOHUYECKOW WLLIEMUYECKON BGOMEesHbI0 cepaua, CTabunbHom
cTeHokapaueit (XNBC) n cemeiHoi reTepo3nroTHOI runepxonecTepu-
Hemuen (TeCrl, | rpynna). Ipynny cpaBHeHus coctaBunu 144 nauueHTa
¢ XBC 6e3 I'eCl, pa3genéHHble Ha noarpynny A (n=63) — naumneHTbl,
He MPUHMMABLUWE CTaTMHbI, U B — NpUHMMAaBLUME WX HA ambynaTop-
Hom aTane (n=81), rpynny KOHTpONA cOCTaBMAM 17 3[40POBbLIX JINL.
YpoBEHb NPONPOTEMHOBOW KOHBEPTA3bl CYOTUIU3UH-KEKCUHOBOIO
Tuna 9 (PCSK9) onpenensny MeToaOM UMMYHOCEPMEHTHOTO aHaN-
3a C ucnonb3oBaHueM peaktnsos «Human Proprotein Convertase 9/
PCSK9 ELISA Kit» (MULTI SCIENCE, China). leHOTUNMpOBaHWE NOMK-
mopcuama E670G (rs505151) PCSK9 nposofunun ¢ ncnonb3oBaHuem
[LIP-meTOAA.

PesynbTatbl. CpaBHEHWE Pe3ynbTaToB LyniaeKCHOr0 CKaHMPOBaHUS
COHHbIX apTepuin y 60nbHbIX [eCl, nokasano, YTo TONLMHA KOMMNIEKCa

CsepgeHuns 06 asTopax:

AnneBa

PaHo bypxaHoBHa (PCLIK M3 PY3), (99871) 2373415

Xowwumos
LllaBkat Ypa3anueBuu

AxmepioBa
Loxucra CanpamaHoBHa

bekmetoBa
®epy3a MatcanaeBHa

Kypbanos
PaBlian6ek [laBnatoBuy

ABTOp, OTBETCTBEHHbIH
3a CBA3b C pefaKLueil:

WHTUMa-Meama coHHbIX aptepuid (TKM) cnesa (1.1420.18, P<0,01)
u cnpasa (1.15£0.16, P<0,01) 6bina BbllLe, 4eM B rpynmne CpaBHeHUS,
1.05£0.17 1 1.04£0.18, coOTBETCTBEHHO. B pesynbTare npoBefeHHbIX
UCCNELOBAHNA BbISBNIEHA MONOXMTENbHAA KOPPENALMOHHASA CBA3b
MeXy 4YacToToii passutus M B aHamHe3e y 60nbHbIx [eCl u TKM
COHHbIX apTepuit (r=0,38, P<0,05). MocneaHas Takxe Koppenuposa-
na ¢ nosbllweHnem KoHueHTpauun PCSK-9 (r=0,31, P<0,05) B kpoBw
W HocuTeNbCTBOM annens G nonumopdmama E670G (r=0,39, P<0,05)
reHa PCSK-9.

3akntouenue. Y 60/bHbIX FeTepo3nroTHON CEMEHON runepxonecte-
PUHEMUEN B Y30EKCKON NOMyNALMI YCTAHOBMEHA NPAMas KOppensuu-
OHHas CBA3b MEXJY MH(hApKTOM MMOKApAa B aHaMHE3e, TONLMHON
KOMM/EKCa UHTUMA-MELNA COHHbIX apTepUid, MOBbILIEHUEM KOHLIEH-
Tpauum PCSK-9 B KpoBM W HOCUTENLCTBOM annens G nonumopdus-
ma E670G reHa PCSK-9, 4T0 no3BonseT UCnonb3oarb X B Ka4eCTBE
MPOrHOCTUYECKINX MApPKEPOB PUCKA Pa3BUTUA CEPAEYHO-COCYANCTbIX
OCITOXHEHWIA.

Knro4eBble CNOBa: reTepo3nroTHas CeMEViHast runepxonecTepuHemMus,
nommopgnsm E670G reHa PCSK-9, atepocknepo3 CoHHbIX apTEPuiA.
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MOSIMMOP®VI3M E670G MEHA PCSK9 V1 ATEPOCKJ/TEPO3 COHHbIX APTEPVIV

Kak 13BECTHO, reTepo3uroTHas CemMenHas runepxonecTepuHemus
(TeCl) sBNsIETCA OAHMM U3 CaMbIX PACMPOCTPAHEHHBIX HACNEACTBEH-
HbIX 3a60nesaHnit B mupe. Eto ctpagaer 1 u3 500 Yenosek B nony-
nAuMK, Toraa Kak romosurotHoit (FoCl) — 1 u3 1 munnuoHa nogei.
Mpu atom B 90% cnyyaes 3a60JieBaHNe CBA3AHO C MyTaLUmeli B reHe
kogupytowem peuentops! JIMHM (JIMHM-P), 5-10% - anonunonpo-
TemH B 1 1-2% — nponpoTenH KOHBEepTasy CYOTUNN3WH KeKCUHa 9
tmna (PCSK9) (1). OgHako npu aTom nosbllleHue ypoBHS PCSKI B
KpOBW fBNETCA 06LMM ANs BCeX reHeTuyeckux apuaHtos eCl, a
NPUMEHEHNe MOHOKNOHANbHBIX aHTUTEN, 6/I0KUPYIOLLMX aKTUBHOCTb
PCSK9, ycrewHbIM B Ie4eHUM runepxonecTepuHeMuim.

B 2003 roay Abifadel et al. 0TKpbIK HECKONIbKO BapUAHTOB MyTaLIUIA
reHa PCSK9, HEKOTOpbIE M3 HUX ABNSANUCE YCUNUBAIOLLMMUI (DYHKLIMIO
«gain-of-function» (GOF), BbI3bIBAIOLLMMM TNNEPXONECTEPUHEMMIO, B
TO BPEMS KaK Jpyrue — BapuaHTamm yMeHbLUeHUs yHKumn «loss-of-
function» (LOF), accoumnmnpoBaHHbIe CO CHUKEHUEM YPOBHS XOJECTe-
puHA 1 yMeHbLLeHnem pucka UBC [2,3,4,5].

PCSK9 urpaet BaXHYt0 ponib B PErynsuuu YpoBHs XONecTepuHa
B KPOBM M MOCPELCTBOM 3TOr0 OKa3blBAET BAMAHWE HA MPOLECCHI
atepockneposa [6,7]. BapuaHTbl noHwxarowmx dyHkumuo (LOF) re-
HeTuveckux nonumopduamos PCSK9 (Y142X n C679X) ymeHbLuaOT
cuHTe3 unu cekpeumto PCSK9 B KynbTypax KneTok, Y4TO CBSI3aHO C
3amMeTHO 60nee HU3KON KOHLEeHTpaumen B nnasme kposu PCSKI [8].
B psfe nccnesoBaHuin 6bI10 YCTAHOBIEHO BMSHUE MOBbILIAKLLENO
yHKuuio (GOF) reHetuyeckoro nonumopdusma E670G reHa PCSK-9
Ha NUNWAHBIA CNEKTP U BLIDAXEHHOCTb KOPOHAPHOI0 aTepocKIeposa
[9,10], xoTq B fpyrux 3To He nogTeepaunock [11,12].

B cBA3N C BbILLEN3NOXEHHLIM, LENbH UCCNeoBaHus 6Gbino 13-
Y4UTb CTPYKTYPHO-(DYHKLIMOHANbHBIE OCOBEHHOCTW aTepocKneposa
COHHbIX apTepuii y 60JbHbIX TETEPO3NUTOTHON CEMENHOI runepxose-
cTepuHemmeli ¢ y4étom ypoBHs PCSK-9 n reHeTnyeckoro nonmmop-
thusma E670G reHa PCSK-9.

MATEPWAJbI U METO[bI

B uccnenoBaHue 6binu BKNOYEHbI 57 BONbHBIX C XPOHUYECKON
nwemmyeckon 60e3Hbio cepaua (XMBC) u cemeiHoii reTeposuroT-
HOW runepxonectepunemuen (FeCr, | rpynna). Mpynny cpasHeHus co-
ctasunu 144 naumenta ¢ XUBC 6e3 'eCr (Il rpynna).

[ns BepudukaLmm Juardosa u OLEHKN TSHIKECTU COCTOAHNS 60Mb-
HbIX OLEHMBANMCh (PAKTOPbl PUCKA: MOBLILIEHHOE apTepuanbHoe
nasnexue (ALl), KypeHue, WHOEKC MAcChl Tefa, CaxapHblil anabet u
CTPYKTYPHO-ChYHKLMOHANbHbIe napameTpbl: IKI B 12 oTBEAEHMSX,
9X0Kapamorpachus C OLEHKOW CUCTONMYECKON W LWACTONUYECKON
(PYHKLMM MUOKapAa, fyNeKCHOe CKaHMpoBaHue 6paxmouedanbHbix
apTepui, 24-4acoBoe CyTO4HOE MOHUTOpUpOoBaHmue JKI, cTpecc-TecT
1, NPy HeO6X0ANMOCTH, KOpoHaporpadus.

YnbTpa3ByKoBOE UCCNe0BaHne BpaxuoLedanbHbIX apTepuin npo-
Boaunn Ha «SIEMENS» Acuson X700 (TepMaHusi) INHEAHbIM [aT4m-
KOM ¢ 4actoton 7 MIy [20m].

[ns OLEHKM NUNUGHOTO CNeKTPa U MapKepoB BOCMANEHUS N3y4a-
nn cnejytowe napameTtpbl: 06wmin xonectepud (0X), xonectepuH
nmnonpoTenaos HWU3Kom nnotHocT (XC-JMHI), xonectepud Anuno-
npoTengoB Bbicokon nnoTtHoctn (XC-MMBM), tpurnuuepmabl (TT),
BbICOKOYYBCTBUTENbHLIA  C-PEAaKTUBHLIA  GeNoK, BUOXUMUYECKME
nokasarenu (AJTT, ACT, K®K) Ha aHanusatope Daytona (Randox,
Ireland). KoacpdomumeHnT ateporeHHocTu (KAX) onpegensnu no cne-
pytowen chopmyne: KAX = (OX = XC-JIMBM)/XC-JINBM (oTH. exn). Ypo-
BEHb NPONPOTEMHOBOW KOHBEPTA3b! CY6TUNU3NH-KEKCMHOBOO TUNa 9
(PCSK9) onpenensanu MeTofoM UMMYHO(DEPMEHTHOIO aHanu3a ¢ 1c-
nonb3oBaHnem peaktueoB «Human Proprotein Convertase 9/PCSK9
ELISA Kit» (MULTI SCIENCE, China).

leHoTUNUpoBaHue nonumopduama E670G (rs505151) PCSKI npo-
BOAUNM ¢ ucnonb3osaxuem MNLP-metona. BoineneHne reHomuon HK
W3 nepudeprnyecKoii KpoBK OCYLLECTBASNN NPK NOMOLLM Habopa Ans
Bbineneqns OHK «DiatomTM DNA Prep 200: Isogene, Poccusi» co-

rMacHO NPOTOKOMY PUPMbI NPOU3BOAUTENS.

Ons Beisenequs nonumopdmama E670G rena PCSK9 6binm unc-
nonb3osaHbl npsamoi 5 -CACGGTTGT GTCCCAAATGG-3" 1 06paTHbIil
5°-GAGAGGGACAAGTCGGAACGC-3" npaimeps! (7). Mpaidmepbl ans
MUP 6b111 cuHTe3uposaHbl komnanueid 000 «Cn63naum» (Hosocu-
6upck, Poccus).

Cratuctnyecknit aHanms. lMpu NpoBeSEHNM CTaTUCTUYECKOrO aHa-
NU3a NOJYYEHHbIX [aHHbIX UCMONb30BaHbl BO3MOXHOCTM NakeTa
CTaTMcTUYeckoro aHanusa Statistica 6.0. [lony4eHHble pe3ynbTaThl
NPeACTaBeHbl B BUAE CPeAHero apuctMeTUHecKoro M CTaHAapTHO-
ro oTknoHenus (M+SD), cTatucTuyeckas 3Ha4MMOCTb MOMYYEHHBIX
M3MEpPEHUA NPWU CPABHEHUM CPEOHUX BESNMYWH Onpedensnach no
Kputeputo CTbtofieHTa (t) C BbI4UCIIEHUEM BEPOATHOCTU OLUMOKK (P)
npu NpoBepKe HOPMANILHOCTK pacnpegenequs. Ecnu pacnpenenexue
N3y4aeMbIX MePEeMEHHbIX OTANYAN0Ch OT HOPMAbHOrO, NPUMEHSN
HenapameTpu4ecKme KpUTepun aHanusa: Kputepuit BunbkokcoHa ans
NPOBEPKM PasNuynii MeXxy ABYMS BbIOOPKaMN NAPHbIX 3MEPEHWIA;
Kputepuin T MaHHa-YuTHW ns ABYX BbIBOPOK. NS HAX0XAeHWs pas-
NIMYUIA MEXIY Ka4eCTBEHHbIMU MOKa3aTensmMu 1Cnonb3osanu MeToq
¥2, @ TaKXKe TOYHbIN KpuTepnii duiepa ans HeGoNbLLNX BbIGOPOK.

CooTBeTCTBME 3IMMUPUYECKOTO pacrpefeneHns 4acToT reHoTUNnoB
TEOPETUYECKU 0XNAEMOMY PaBHOBECHOMY pacnpefeneHno Xapam-
BaitHO6epra oLeHnBany No KPUTEPUIO ¥2.

PE3YJIbTATbI

Mpu cpaBHEHWUN 4ACTOTbI FEHOTUMOB U annenen nonumopduama
E670G (rs505151) rena PCSK9 y naumenTtos ¢ 'eCl, He 'eCl n 310-
POBbIX NNL, (Tabn. 1), KonuyecTso annenei G 6610 B 2 pasa Bbllle B
| rpynne (13,11.4%), 4em Bo Il (17,6.0%) n B 3 pasa (1, 3.0%), yem
Y 3040POBbIX (KOHTPONbHAsA rpynna), OAHAKO Pasnuyns HOCUIN Hefo-
CTOBEPHbIN XapakTep. HacTota u3y4aemblX reHOTUNOB COOTBETCTBO-
Basia PaBHOBECHOMY pacnpefeneHuto Xapan-Baiinbepra (P>0.05).

Ta6bnuua 1. CpaBHeHHe 4acTOTbl FEHOTUNOB U annenen
nonumopcpusma E670G (rs505151) rena PCSK9 y
nayuentoB ¢ l'eCr, ve I'eCT u 3gopoBbIX nuy (n, %)*

FeHoTHNDI | I £ e

p—— reCr He l'eCl’ nauweHTol  3[0pPOBbIE
(n=57) (n=144) (n=201) (n=17)

AA 46 128 174 16
(80.7%) (89.0%) (86.6%) (94.1%)

AG 9 15 24 1
(15.8%) (10.3%) (11.9%) (5.9%)
2 1 3

B (35%)  (07%)  (15%)

A 101 271 372 33
(88.6%) (94.0%) (92.5%) (97.0%)
13 0 30 1

€ (11.4%) 1 (1) (7.5%) (3.0%)

* - pasnnauns HeJOCTOBEPHbI

CpaBHeHWe pe3ynbTaToB AyNeKCHOr0 CKaHUPOBaHUSA COHHbIX ap-
Tepuit y 6onbHbIx MeCl (Tabn. 2) nokasano, 4To TOMLLUMHA KOMMEKca
uHTMMa-meama (TKAM) connbix aptepuin cnesa (1.140.18, P<0,01)
u cnpasa (1.1520.16, P<0,01) 6b1na BbILLe, 4eM B rpynmne CPaBHEHUS,
1.05£0.17 n 1.04+£0.18, cOOTBETCTBEHHO. TaKXe, y HUX BbINI0 6ONb-
Lee KONMWYeCTBO aTepoCKIepoTUYecKuxX Onsilek B neson (66.7%
npotus 50,0%, P<0,05) 1 npasoii (68.4% npotus 43,0%, P<0,01) 06-
wen (OCA) n BHyTpeHHen (BCA) COHHbIX apTepusx. [Mpu aTom cpea-
HUIA % cTeHo3a cnesa (43.4%) u cnpasa (42.3%) 6bin BbllLE, 4eM B
rpynne cpasHeHus (28.3% n 27.2%, cooTBeTCTBEHHO, P<0,05).

35



EBPA3VIVICKVIVI KAPOUOJSIOMNYECKVI XKYPHAJT
EURASIAN HEART JOURNAL

Tabnuua 2. CpaBHUTENbHAA XapaKTEPUCTMKA CTPYKTYPHO-
(PYHKUMOHANbHLIX U3MEHEHUIA OpaxvouedanbHbIX apTepui
y 60nbHbIX UBC ¢ MeCl u He I'eCT (M£SD, n (%)

I, He 'eCI’
MapameTpol I, FeCrI (n=57) (n=144)
TKIWM cneBa, Mm 1.14£0.18**  1.05x0.17
TKM cnpasa, MM 1.15¢0,16**  1.04+0.18
Hannuune atepocknepoTu4ecKoil 38 (66.7%)* 72 (50.0%)

6nswku cnesa (OCA, BCA)

Hann4ue atepocknepoTu4ecKoii o/ \ % % 0
6nswku cnpasa (OCA, BCA) ) 5 (B0

% cTeHo3a cnesa (OCA, BCA) 43.4%* 28.3%

% cteHo3a cnesa (OCA, BCA)  42.3%* 27.2%

lMpumeyanne: *,**,*** - P<0,05, P<0,01, P<0,001 0CTOBEPHOCTL
pasnnynii mexay | w Il rpynnamm

Mpu mccnemoBaHUM CTPYKTYPHBIX W3MEHEHUA OOLLEA U BHYTPEH-
Hel COHHbIX apTepuit C y4ETOM 0COOEHHOCTEN pacrnpenerneHns nonm-
MOpHbIX BapuaHtoB E670G reHa PCSK-9 6bino 06HApYXeHo, 4To y
6onbHbIx MeCl, HocuTenein G-annens, Hapsay ¢ 60nee BbICOKOW 4acTo-
TOI CepAeYHO-COCYAUCTBIX OCNOXHEHUIA (MH(DAPKT, UHCYNLT, a0pTO-
KOPOHAPHOE LYHTMPOBaHWE B aHAMHE3e) A0CTOBEPHO Yallie BbIABNIA-
NINCb aTEPOCKNEPOTUYECKME BNALLKN B COHHbIX apTepusax: y 11 (100%,
P<0,05), npotus 28 (61%), 4TO TaKxe CBUAETENbCTBYET O 6ONbLLEN
BbIDQXEHHOCTI MYyNbTUOKATLHOIO aTepockneposa (taon. 3).

BaXKHOCTb OLIEHKM CTPYKTYPHO-(DYHKLUMOHANBHOTO COCTOSAHWS COH-
HbIX apTepuin y 60MbHbIX [eCl noaTBEPXaaeTCs pesynbTatamu Kop-
PenALMOHHOr0 aHanm3a. Kak BUaHo n3 Tabnuupl 4, Mexxay Benn4nHoin
TKM coHHbIX apTepui n 4acToTomn pa3sutus VIM B aHamHe3se y 60/1b-
HbIX eCl uMenach NONOXuUTENbHAsA KOppensaLnoHHas cessb (r=0,38,
P<0,05) yto nossonser ucnonb3osarb TKM B Kayectse BaXHOro

Ta6nuuya 4. OueHka KoppensaLUMOHHOM CBA3N MeXAy
UCXOAHBIMM KNMHUYECKUMU NapameTpamu 1 TONLYMHOIA
KOMnyiekca uHTUMa-meama y 6onbHbix FeCr

Ne Mapametpol rCnupmena P

1 Bospact -0,09 HO
2 Myxckoii non 0,28 HO
3 CaxapHbin anabet 0,25 HO
4 VHdhapkT Muokapaa 0,38 <0,05
5 06w XonecTepuH 0,07 HO
6  XCJIMHM 0,15 HO
7 Tr 0,02 HO
8 XCJnBn -0,07 HLO
9 KA 0,21 HLO
10 [nioKo3a B KpoBY 0,29 <0,05
11 BYCPB 0,05 HLO
12 PCSK-9 0,31 <0,05
13 HocutenbcTBo G-annens 0,39 <0,05

MPOrHOCTUYECKOr0 Mapkepa NpPOrpeccupoBaHns aTepockneposa.
Takxe NoBbILLIEHNE YPOBHS rMOKO3bI, KOHLEHTpaLuu PCSK-9 B Kposm
1 HocuTenbeTBO annens G nonumopduama E670G reHa PCSK-9 sB-
NSAKTCA BXKHbIMI NPOrHOCTUYECKUMM MapKepamu nopaxerns TKAM
COHHbIX apTepuii W, cneaoBarenbHo, pucka passutus CCO (Tabn. 4).

OBCYXJAEHWE

N3BectHo, 4TO nonuMOpchU3Mbl FeHOB, perynupyrowmx LDL-
peuenTtopbl, yposeHb PCSK9 n ApoB Hambonee 4acTo SBRAOTCS rexHe-
TUYeCKOV npu4Hon passutus MeCr. Mpu 3Tom, N0 JaHHLIM IUTepary-
pbl, B 6ONBLUMHCTBE CMY4aeB UMEHHO FeHETUYECKIE NOIMMOP(U3MBI
loss-of-function (LOF), cBs3aHHble CO CHUXeHWeM ypoBHs PCSK9, B
yacTHocTu, R46L (rs11591147), npusHaioTcs BeAyLMMI perynsTopa-
MU ero feictens [13,14].

Tabnuua 3. CpaBHeHHe UCXOAHBIX KNMHUKO-reMofUHaMU4eckux nokasartenen y nauymentoB ¢ FeCl u He l'eCrl B
3aBMCUMOCTH OT HocuTenbeTa annens G E670G (rs505151) nonumopdimama rena PCSK9 (M + SD, n (%)

|, FeCr (n=57) I, He 'eCT (n=144)
MNapameTpol AA AG + GG AA AG + GG

(n=46) (n=11) (n=128) (n=16)
CpemHuii BO3pacT, rofbl 48.7+10,1 51.8£9,0 61.6£9.8 59.4£9.0
Mon (Myx/KeH) 17/29 (37%/63%) 7/4 (64%/36%)  59/69 (46%/54%) 11/5 (69%/31%)
AT, n (%) 41 (89%) 11 (100%) 111 (87%) 15 (94%)
WHchapkT Mnokapaa B aHamHese, n (%) 21 (45.6%) 9(82.0%)* 37 (29.0%) 9 (31.0%)
WHcynbT B aHamHese, n (%) 3 (6.5%) 3(27.3%)* 3(2.3%) 1 (6.2%)
A0pTO-KOPOHAPHOE LLYHTUPOBAHNE 1(2.2%) 4 (36.4%)*** 8 (6.25%) 2 (12.5%)
YpeckoXHble KOPOHAPHbIE BMELLATENLCTBA 13 (28.0%) 5 (45.5%) 21 (16.4%) 3 (19.0%)
TKIM cnesa, Mm 1.11£0.15 1.17£0.21 1.04+0.14 1.06+0.20
TKWM cnpasa, Mm 1.13+0.14 1.17+0.18 1.03+0.17 1.05+0.19
Hanuuwne atepocknepoTtnyeckon 6nswku cnesa (OCA, BCA) 28 (61.0%) 10 (91.0%) 65 (50.8%) 7 (43.8%)
Hanuune atepocknepoTtnyeckoii 6nsku cnpasa (OCA, BCA) 28 (61.0%) 11 (100%)* 55 (43.0%) 7 (43.8%)
% cTeHo3a cnesa (OCA, BCA) 42.2% 45.7% 25.2% 31.4%
% cTeHo3a cnesa (OCA, BCA) 39.8% 46.9% 24.9% 29.5%

lpumeqanme: *,**,*** - P<0,05, P<0,01, P<0,001 50CTOBEPHOCTb pa3nnyni mexgy AA- n G-Hocutensmm
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MOSIMMOP®VI3M E670G MEHA PCSK9 V1 ATEPOCKJ/TEPO3 COHHbIX APTEPVIV

Bmecte ¢ Tem, OOHOHYKNEOTWAHbIA nonumopcuam E670G
(rs505151) reHa PCSK9 pacno3HaH BO MHOTUX MCCNEfOBAHNAX, Kak
BedyLas yeunusarowas («gain-of-function», GOF) myTtaums B yBe-
nnYeHun KoHueHTpauum XC JIMHIT B KpoBM, OCOBEHHO Y MYX4MH
(9,10). Tak, Hanpumep, Chen et al. [9] uccneaosanu reHeTHecKme
nonMmop@uamsl, nosbiaowme yHkumio PCSK9 (GOF) y naumeH-
TOB, Y4aCTBOBABLUMX B UCCNEA0BaHUM 3Ch(PEKTUBHOCTU (bryBacTaTu-
Ha — LCAS. OHW 06HapyXunu, 4T0 HOCUTENbCTBO G-annenn reHotu-
na 23968A>G (E670G) accouumposano ¢ ysenuyennem XG JIMHM un
KOPOHApHbIM atepocknepo3om. CBoé HabofieHe OHU NOATBEPANIN
B mccnegoBaHumu TexGen cpeau nonynsaumm ¢ HOPManbHbIM YPOBHEM
XC JNNHN (cpegnwin yposeHb XG JINMHM 108 mr/an), B KOTOPOM YacTo-
Ta annens G 6oina Hke, 4em B uccrnegosadun LCAS (0,043 npotus
0,074; y>=5,5; P=0,019), a GG-reHoT1n 0TCYTCTBOBAN CPeam 06Cneso-
BaHHbIX. B apyrom nccnenosanuu Evans and Beil [10] udy4unu yacro-
Ty BCTpeyaemoctn 23968A>G (E670G) nonumopduama reHa PCSK9
Yy NauMeHToB, 06paTUBLUMXCA B ambBynaTopHOe OTLeNeHne rocnuTans
Vuusepcuteta ambypr. Vimu ycTaHoBneHa CBSA3b HOCUTENbCTBA ar-
nens G ¢ nosbleHnem ypoHs XC JIMHIT, HO TONbKO CPean My>XHuH
B EBponenckoit nonynauuu. B page uccnemoBaHWii TakxKe YCTaHOB-
neHa cBA3b HocuTenbcTBa G-annenu redotuna 23968A>G (E670G) ¢
yeenuyeHnem TKVM CoHHbIX apTepuid [15] u cTeneHn KopoHapHoro
arepockneposa [16]. OfHaKo 370 He NOATBEPAUNOCH B HEKOTOPbIX WC-
cnenosanusx [17]. Takxe B nuTepatype ykasblBaeTcs Ha cBasb E670G
nonumop@uama resa PCSK9 ¢ yBenuyeHuem pucka UHCYmbTa, Bbl-
3BaHHOIO aTepOoCKIIEPO30M KpyrHbIX apTepuit [18].

3AKNHYEHUE

Y 60NbHbIX FeTEPO3UrOTHON CEMENHON TUnepxoNecTepuHeMimein B
y36eKCKOM NonynaLui YyCTaHOBNEHa npsMast KOPPENsLMOHHas CBA3b
MEeXay WHAPKTOM MUOKapAa B aHaMHe3e, TOMLIMHOA KOMMneKca
WHTUMa-MeNa COHHbIX apTepuii, NOBbILLEHUEeM KOHLEHTpauun PCSK-
9 B KpOBW 1 HOCWUTENLCTBOM annens G nonumopdunama E670G rexa
PCSK-9, 40 no3B0OMSAET UCMNONb30BATh X B KAYECTBE NPOrHOCTMYE-
CKMX MApPKEPOB PUCKa pa3BUTUS CEPAEYHO-COCYANCTbIX OCNOXHEHWUIA.
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ABSTRACT

Objective: to study the severity of carotid artery atherosclerosis
in patients with heterozygous familial hypercholesterolemia in the
Uzbek population, depending on the level of PCSK-9 and the genetic
polymorphism E670G of the PCSK-9 gene.

Material and methods. The study included 57 patients with chronic
stable coronary artery disease (SCAD) and familial heterozygous
hypercholesterolemia (HeFH, group I). The comparison group consisted
of 144 patients with SCAD without HeFH divided into two subgroups:
A - statin free before the research (n=63) and B (n=81) who took it as
outpatients; control group consisted of 17 healthy people. The level of
proprotein convertase subtilisin-kexin type 9 (PCSK-9) was measured
with Human Proprotein Convertase 9/PCSK9 ELISA Kit (MULT! SCIENCE,
China). The genetic typing of PCSK9 E670G (rs505151) polymorphism
was performed by means of the PCR-RFLP method.

Results. A comparison of the results of duplex scanning of carotid
arteries in patients with HeFH showed that the carotid intima-media
thickness (CIMT) on the left (1.14+0.18 mm, P<0.01) and on the right
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(1.15+£0.16 mm, P<0.01) was higher, than in the comparison group:
1.0520.17 mm and 1.04+0.18 mm, respectively. The studies revealed a
positive correlation between the incidence of Myocardial infarction (MI)
in the history in patients with HeFH and the (r=0.38, P<0.05). The CIMT
also correlated with an increase in the concentration of PCSK9 (r=0.31,
P <0.05) in the blood and the carriage of the G allele of polymorphism
E670G (r=0.39, P <0.05) of the PCSK9 gene.

Conclusion.Inpatientswith heterozygousfamilialhypercholesterolemia
in the Uzbek population a direct correlation was established between
Myocardial infarction in the history, the carotid intima-media thickness,
anincrease in the concentration of PCSK-9 in the blood and the carriage
of the G allele of E670G polymorphism of the PCSK9 gene, that allows
them to be used as prognostic markers for the risk of development of
cardiovascular complications.
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E670G POLYMORPHISM OF PCSK9 GENE AND ATHEROSCLEROSIS OF THE CAROTID ARTERIES

AHeterozygous familial hypercholesterolemia (HeFH) is known to be
one of the most common hereditary disorders in the world. 1 out of
500 people in the population suffer from it, while for the homozygous
form the figure is 1 out of 1 million. In 90% of the cases, the disorder
is associated with mutation in the LDL receptor-coding (LDL-R) gene,
in 5-10% of the cases — in the apolipoprotein B gene, and 1-2% of the
cases — in the proprotein convertase subtilisin-kexin Type 9 (PCSK9)
gene (1). Increased blood PCSK9 level is common for all the HeFH
genetic variations, and the use of monoclonal antibodies that inactivate
PCSK9 is a successful treatment approach in hypercholesterolemia.

In 2003, Abifadel et al. discovered several variations of mutation in
the PCSK9 gene, some of which were classified as «gain-of-function»
(GOF), i.e., causing hypercholesterolemia, while the others were
classified as «loss of function» (LOF), i.e., associated with reduction
in cholesterol level and decrease in IHD risk [2,3,4,5].

PCSK9 plays an important part in blood cholesterol level regulation
and thus affects atherosclerosis processes [6,7]. The loss of
function (LOF) variations in PCSK9 genetic polymorphisms (Y142X
and C679X) cause reduction in the PCSK9 synthesis or secretion in
cell cultures, which is associated with a considerable decrease in
plasma PCSK9 concentration [8]. While a number of studies have
shown the association between the gain of function (GOF) of E670G
genetic polymorphism of the PCSK-9 gene and the lipid profile and
severity of coronary atherosclerosis [9,10], others failed to prove
this [11,12].

In view of the above, the Aim of the research was to study the
structural and functional changes in the carotid arteries in patients
with heterozygous familial hypercholesterolemia, considering the level
of PCSK-9 and of E670G genetic polymorphism of the PCSK-9 gene.

MATERIALS AND METHODS

57 patients with chronic stable coronary artery disease (SCAD)
and heterozygous familial hypercholesterolemia (HeFH, group I) were
included. The comparison group included 144 patients with IHD but
without HeFH (group Il); control group consisted of 17 healthy people.

To verify the diagnosis and assess the patients’ clinical condition
severity, the following risk factors were evaluated: increased blood
pressure (BP), smoking, BMI, diabetes mellitus as well as structural and
functional parameters: 12-lead ECG, echocardiography assessing the
myocardium systolic and diastolic functions, ultrasound examination
of brachiocephalic arteries, 24-hour ECG monitoring, stress test, and,
where necessary, coronary angiography.

An ultrasound examination of the brachiocephalic arteries was
conducted using SIEMENS Acuson X700 (Germany), by a linear
sensor with a frequency of 7 MHz [20 m].

To assess the lipid profile and inflammation markers, the following
parameters were studied: total cholesterol (TC), low density lipoprotein
cholesterol (LDL-C), high density lipoprotein cholesterol (HDL-C),
triglycerides (TG), ultra-sensitive C-reactive protein, biochemical
parameters (ALT, AST, CPK). A Daytona analyzer (Randox, Ireland)
was used for this purpose. To determine the atherogenic index (AIX),
the following equation was used: AIX = (TC — HDL-C)/HDL-C (ru).
The level of proprotein convertase subtilisin-kexin type 9 (PCSK9)
was determined by means of enzyme-linked immunoassay using the
reagents Human Proprotein Convertase 9/PCSK9 ELISA Kit (MULTI
SCIENCE, China).

The E670G (rs505151) polymorphism of PCSK9 was genotyped
using the PCR-RFLP method. The genomic DNA was isolated from
the peripheral blood using the DNA extraction kit DiatomTM DNA Prep
200: Isogene, Russia, in accordance with the manufacturer’s protocol.

To identify the E670G polymorphism of the PCSK9 gene,
forward 5-CACGGTTGT GTCCCAAATGG-3" and reverse 5'-
GAGAGGGACAAGTCGGAACC-3 primers were used (7). The PCR
primers were synthesized by SibEnzyme Ltd (Novosibirsk, Russia).

Statistical analysis. The Statistica 6.0 advanced statistical analysis

package was used for the statistical analysis of the data. The obtained
data was presented as

mean and standard deviation (mxSD), where the statistical
significance of the obtained measurements for compared mean
values was determined by the Student’s t-test (t) with calculated error
probability (p) to check normality of the distribution. If the distribution
of studied variables differed from the normal distribution, the non-
parametric analysis tests, Wilcoxon signed-rank, to compare two
related samples, matched samples, or repeated measurements, and
Mann-Whitney T-test

for two samples was used. In order to find differences between
qualitative statistical measures, the x2 method was used together
with the Fisher’s exact test for small samples. The empirical genotype
frequency distribution conformance to the theoretically expected
Hardy-Weinberg equilibrium was checked by the 2 test.

RESULTS

According to the comparison of the frequencies of E670G (rs505151)
polymorphism genotypes and alleles in HeFH patients vs non-HeFH
patients vs healthy persons (Table 1), the number of G alleles in Group
I (13, 11.4%) was twice as high as in Group Il (17, 6.0%) and threefold
than in the healthy (1, 3.0%) group, but the differences were not
significant.

The frequency of the genotypes studied corresponded to the
Hard-Weinberg equilibrium distribution (P>0.05).*- Non-significant
differences available

Table 1. E670G (rs505151) Polymorphism Genotype and Alleles
of PCSK9 Gene in HeFH Patients vs Non-HeFH
Patients vs Healthy Persons (n, %)*

Genotypes | pery  hNOM- oy batients 1N, healthy
el (n=57)  HerH (=201)  (n=17)

alleles (n=144)

AA 46 (80.7%) 128 (89.0%) 174 (86.6%) 16 (94.1%)
AG 9(158%)  15(10.3%) 24 (11.9%) 1(5.9%)
GG 2(35%)  1(07%)  3(15%) 0

A 101 (88.6%) 271 (94.0%) 372 (92.5%) 33 (97.0%)
G 13(11.4%) 17(60%) 30(75%) 1(3.0%)

*- Non-significant differences available

According to the results of carotid artery ultrasound examination
in HeFH patients (Table 2), the carotid intima-media thickness (CIMT)
on the left (1.14+0.18, P<0.01) and on the right (1.15+0.16, P<0.01)
exceeded the same values of the comparison group: 1.05+0.17 and
1.04£0.18, respectively. Moreover, the HeFH patients had more
atherosclerotic plaques in the left (66.7% vs 50.0%, P<0.05) and right
(68.4% vs 43.0%, P<0.01) common (CCA) and internal (ICA) carotid
arteries. Stenosis % on the left (43.4%) and on the right (42.3%)
was also higher than in the comparison group (28.3% and 27.2%,
respectively, P<0.05).

The study of structural changes in the common and internal carotid
arteries considering the specifics of distribution of PCSK-9 gene E670G
polymorphic variants revealed that besides the higher frequency of
cardiovascular complications (History of myocardial infarction, stroke,
coronary artery bypass grafting) the HeFH patients — G allele carriers
had significantly higher incidence of atherosclerotic plaques in the
carotid arteries: 11 (100%, P<0.05) vs 28 (61%), which also indicates
higher severity of multifocal atherosclerosis (Table 3).
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Table 2. Comparative Analysis of the Structural and
Functional Parameters of Brachiocephalic Artery Changes
in HeFH and non-HeFH patients with IHD (M%SD, n (%)

Table 4. Assessment of the Correlation between Initial Clinical
Parameters and Intima-Media Complex Thickness
in HeFH Patients

Parameters |, HeFH (n=57) Il f:):;HeFH ltem  Parameters Spearmanr P
(n=144) 1 Age 0,09 HO
CIMT on the left, mm 1.14£0.18**  1.05+0.17 2 Male sex 0,28 HO
CIMT on the right, mm 1150,16**  1.04:0.18 0| Wb el 12 HA
: 4 Myocardial infarction history 0,38 <0,05
Atherosclerotic plaque 38 (66.7%)* 72 (50.0%
on the left (CCA, ICA) () L 5 Total cholesterol 0,07 HA
Atherosclerotlc plague on 39 (68.4%)** 62 (43.0%) 6 LDL-C 0,15 HIO
the right (CCA, ICA) 7 16 0.02 HO
stenosis % on the he 5 ) )
left (CCA, ICA) 43.4% 28.3% 8 HDL-C 0,07 HO
stenosis % on the 49 39 * 97 29 J A el HA
left (CCA, ICA) e e 10 Blood glucose 0,29 <0,05
Note: *,** ,*** - P<0.05, P<0.01, P<0.001 significance of differ- 11 Hs-CRP 0,05 HO
ences between Groups | and Il 12 PCSK-9 0.31 <0,05
13 G-carriage 0,39 <0,05

The importance of assessing the structural and functional condition
of carotid arteries in HeFH patients is confirmed by correlation analysis.
As is seen from Table 4, there was a positive correlation (r=0.38,
P<0.05) between CIMT and MI history in HeFH patients, which makes
it possible to use the CIMT value as an important predictive marker for
atherosclerosis progression. Increased glucose level and blood PCSK-
9 concentration and the PCSK-9 gene E670G polymorphism G-allele
carriage also represent important predictive markers for carotid artery
lesions and thus, for the risk of cardiovascular complications (Table 4).

DISCUSSION

The polymorphisms of LDL-receptor-, PCSK9- and ApoB-regulation
genes are known to be the most frequent genetic causes of HeFH
development. According to published data, in most cases, loss-of-
function (LOF) genetic polymorphisms associated with a PCSK9 level
decrease, particularly, R46L (rs11591147), are considered the leading
regulators of its action [13,14].

Meanwhile, the single-nucleotide E670G (rs505151) polymorphism
of the PCSK9 gene has been recognized in many studies as the
leading «gain-of-function» (GOF) mutation in the rise in blood LDL-C
concentration, especially in males [9,10]. For example, Chen et al. [9]
studied genetic polymorphisms enhancing the PCSK9 function (GOF)
in patients who participated in a study of Fluvastatin-LCAS efficiency.
According to their data, the 23968A>G (E670G) genotype G-allele
carriage is associated with increased LDL-C level and coronary
atherosclerosis. They confirmed their observation in the TexGen study
of a population with normal LDL level (average LDL-C level of 108 mg/
dL), in which the G allele frequency was lower than in the LCAS study
(0.043 vs 0.074; 2=5.5; P=0.019), and GG-genotype was absent in the
sample. In another study, Evans and Beil [10] studied the frequency
of PCSK9 gene 23968A>G (E670G) polymorphism in patients of
the outpatient department of University Medical Center Hamburg-

Table 3. Comparison of Initial Clinical Hemodynamic Parameters in HeFH and non-HeFH Patients
as a Function PCSK9 Gene E670G (rs505151) Polymorphism Allele G Carriage (M + SD, n (%)

|, HeFH (n=57) II, non-HeFH (n=144)
Parameters

AA (n=46) AG + GG (n=11)  AA (n=128) AG + GG
Mean age, years 48.7+10,1 51.849,0 61.6£9.8 59.4£9.0
Gender (male/female) 17/29 (37%/63%) 7/4 (64%/36%)  59/69 (46%/54%) 11/5 (69%/31%)
AH, n (%) 41 (89%) 11 (100%) 111 (87%) 15 (94%)
History of myocardial infarction, n (%) 21 (45.6%) 9(82.0%)* 37 (29.0%) 5 (31.0%)
History of stroke, n (%) 3 (6.5%) 3(27.3%)* 3(2.3%) 1(6.2%)
Coronary artery bypass grafting 1(2.2%) 4 (36.4%)*** 8 (6.25%) 2 (12.5%)
Percutaneous coronary interventions 13 (28.0%) 5 (45.5%) 21 (16.4%) 3(19.0%)
CIMT on the left, mm 1.11£0.15 1.17+0.21 1.04+0.14 1.06+0.20
CIMT on the right, mm 1.13+0.14 1.17+0.18 1.03+0.17 1.05+0.19
Atherosclerotic plaque on the left (CCA, ICA) 28 (61.0%) 10 (91.0%) 65 (50.8%) 7 (43.8%)
Atherosclerotic plaque on the right (CCA, ICA) 28 (61.0%) 11 (100%)* 99 (43.0%) 7 (43.8%)
stenosis % on the left (CCA, ICA) 42.2% 45.7% 25.2% 31.4%
stenosis % on the left (CCA, ICA) 39.8% 46.9% 24.9% 29.5%

Note: *,**,*** — P<0.05, P<0.01, P<0.001 significance of differences between AA- and G-carriers
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Eppendorf. The researchers found the association between G-allele
carriage and increased LDL-C level for the European population (males
only). A number of studies also revealed the association between
23968A>G (E670G) genotype G-allele carriage with increased CIMT
[15] and coronary atherosclerosis severity [16]. However, this has not
been confirmed in some of the studies [17]. There are also reports
on the association between PCSK9 gene E670G polymorphism and
increased risk of stroke caused by large-artery atherosclerosis [18].

CONCLUSION

The patients of the Uzbek population with heterozygous familial
hypercholesterolemia showed a direct correlation between the history
of myocardial infarction, carotid intima media complex thickness,
increased blood PCSK-9 concentration and the carriage of the PCSK-
9 gene E670G polymorphism G-allele, which makes it possible
to use these as prognostic markers for the risk of cardiovascular
complications.
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BbIPAXXEHHOCTb KJINHUYECKNX NPOSABNEHWUA XPOHWYECKUX
3ABOJIEBAHWUI BEH Y MY)X4MH B 3ABUCMMOCTU
OT CTENEHW APTEPUANbHOW M'UMEPTOHNN

'®IB0Y BO [TepMcKui rocyaAPCTBEHHBIN MELULUHCKUIA YHUBEPCUTET UMEHN

PE3HOME

Lienbto uccnegosaHus — 13y4eHue BNUSHIA CTENEHU apTepuanbHON
runepteH3um (Al) Ha TAXKECTb KMMHUYECKUX NPOABIIEHUIA XPOHU4ECKIX
326051eBaHNI BeH (X3B) HWXHUX KOHEYHOCTER Y MYXYUH TPYAOCNO-
Co6HOro Bo3pacra.

Matepuan u meTofbl. BbinonHeH CpaBHUTENbHbIA aHANNU3 KNUHWYE-
CKOIA BbIPKEHHOCTW U TskecTU X3B (amarHocTuposaHbix no CEAP)
npu nomowy wikanbl VCSS aByx rpynn 60M1bHbIX MYXCKOro nona ¢ Al
B Bo3pacte 30-55 ner. 1 rpynna — 40 naunenTos ¢ 1 ctenewbto Al (CALL
143(140-147) mm pr. c1., JAL 92(90-95) mm pT. CT.) 1 2 rpynna — 34
naumenta ¢ 2 u 3 creneHbio Al (CAL 164(156-179) mm pr. ct., AL
107(101-109) mm pr. c1.). CpaBHeHue [onel BbINONHEHO C NOMOLLbIO
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TabnMLbl CONPSHXKEHHOCTY C MCNONb30BAHMEM KpuTepus Xz,

Pesynbratbl. Cpeay HabmoLaeMblx NaUUEHTOB ObINN 3aperucTpu-
POBaHbI Takue cMMNTOMbI X3B Kak 60/b, BAPUKO3HO PaCLUMPEHHbIE
BEHbl, OTEK W runepnurmeHTauus. bonee Taxenbie NPU3HakM He OT-
MeyeHbl. Y nauueHToB ¢ 2 1 3 cTeneHbio Al yalle AuarHoCTMpoBanm
60nb (p=0,047) n otek (p=0,002), yem y naumeHTOB ¢ 1 cTeNeHbto Al.

3akntouenue. TSHXeCTb apTepuanbHONM rMNEPTEH3NN YXYALLAET Ku-
HIKY X3B y Myx4uH 30-55 nieT.

Kniouesble CNoBa: aprepuanbHas runepTeH3us, XPOHNYeckne 3a60-
J1EBAHNS BEH, MYMYUHBI.
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BBEJJEHWE

B Bonpocax AvarHOCTMKU M 3h(PEKTUBHOMO NEYeHNs apTepu-
anbHoI runepteHsum (Al) coBpemMeHHas MeanUMHA NPOABUHYNACH
Briepe] M peanbHO CHM3WNMA CMEPTHOCTb CPeAy HaceneHus oT
cepaevHo-cocyamncTbix Katactpod [1]. Ho ocTatoTcs manomsyyeH-
HbIMI HEKOTOpPbIe Npo6Nembl, Hanpumep, KomopéuaHocTb Al ¢
XPOHUYECKUMU 3a60/1eBaHUAMN BEH (X3B) HMKHUX KOHEYHOCTEIA,
KOTOpas TakXe XapakTepuaytoLlytocs BbICOKOIA MHBanNnau3aLuei
1 CMepTHOCTbIO [2,3]. Pe3ynbTaThl Hay4HbIX MCCNEA0BAHMIA B jaH-
HOIt 06MacTV NOKa3anu He TONMbKO YBENMYEHNE YACTOThI XKanob u
06BEKTUBHbIX NPU3HAKOB X3B y nauueHTos ¢ Al, HO 1 HapyLLIeHMs
(PYHKUMOHANBHBIX M CTPYKTYPHbIX NapaMeTpOB BEHO3HOrO KPOBO-
06palLeHNs HUKHUX KOHeYHocTen [4,5]. 3BecTHO, 4YTO 4acToTa
BCTpeYaeMocTu X3B 3aBMCUT OT TOHyCa apTepuanbHOro pycna, u
YBENMYMBAETCA KaK NP apTepuanbHoii TMNOTEH3NN, TaK W NpU 1-
nepteHsum [5,6]. OfgHaKo MexaHu3mbl Komop6ugHocT Al n X3B
BCE ELLEe OCTAKTCA ManoM3y4eHHbIMM 1, B YaCTHOCTU, HEWN3BECT-
HO, €CTb NI 3aBUCUMOCTb MEXY TSXKECTb0 Al 11 BbIDAXKEHHOCTbIO
npu3HakoB X3B.

Llenb ucenepoBanus — n3y4eHue BAMSHUS CTENEHN apTepuanb-
HOU runepTeHsum (Al) Ha TSKECTb KIUHUYECKUX NPOSBIEHUIA XpO-
HUYecKux 3ab6oneBaHui BeH (X3B) HUKHUX KOHEYHOCTEN Y MyX-
Y1H TPYA0CNOCO6HOM0 BO3pacTa.

MATEPWAN U METObI

06beKT 1 06beM UCCNEa0BaHUA — 74 BOSbHbIX MYXCKOro nona
c Al. lMpeameT uccnenoBaHns — BbIPXXEHHOCTb U TAXeCTb X3B.
Tun nccneoBaHus — OLHOMOMEHTHbIA. Kputepuu BKNOYEHNS —
nauneHTsl My»ckoro nona ¢ Al' B Bospacte 30-55 net. Kputepuu
UCKIKOYeHns: ynoTpe6neHne HapKoTUKOB; OHKOMOrMYeckue 3a-
60meBaHNA; 3HOOKPUHHbIE 3260MeBaHNA (CaxapHblii fuabet, ru-
NnoTMPeO3, Natosiorms HafLno4e4HUKOB); OCTPble U XPOHUYECKME
3a60NeBaHNA  [bIXaTeNlbHON CUCTEMbI; MEePEeHECeHHbIe OCTpble
PecnMpaTopHO-BMPYCHbIE MHMDEKLMW B TEYEHUE MOCNefHUX 2-X
Helienb; 0CTPble MH(EKLUUOHHbIE 3a60NeBaHUS; OCTPbIE U XPOHU-
yeckue 3a60N1eBaHUA NOYEK (NMMENOoHedpuUT, rNOMepyoHedpuT);
AnbhepeHLMpoBaHHble OUCNa3nuN COEANHUTENTbHON TKAHU; aHe-
MUWW; TenaTuTbl; LUPPO3 MEeYeHn; NaHKpeaTuTsl; f3Ba Xenyaka u
[BEHALLATUMEPCTHON KULLKW; NPOECCUOHANbHBIE CMIOPTCMEHBI;
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Tabnuua 1. XapaktepuceTuka Habnogaembix naumeHToB, n=74

Mapametp Me (0,-Q,)
Bospacr, net 41(36-44)
CA[Ll, Mmm pT. CT. 146(140-153)
OAL, MM pT. CT. 96(90-100)

IMpumeyarne: Me — meguana, Q,-25 nepceHtnnb, Q,— 75 NePCEHTUTL

nepenomMbl 1 OnepaLmn Ha HUKHUX KOHEYHOCTAX; TPaBMbl NO3BO-
HOYHMKA M TONOBHOrO MO3ra; OpraHu4eckue 3a60neBaHus LEeH-
TPAIbHOrO HEPBHOM CUCTEMbI W CMMHHOIO MO3ra, XPOHUYecKas
CepAeYHas HefoCcTaToMHOCTb. OCHOBHbIE XapaKTEPUCTUKN HAbIIO-
Aaemblx nauueHToB ¢ Al npeacTasnieHbl B Tabnuue 1.

Yawie Bcero peructpupoBanu 1 creneHb Al cpean nawMeHToB
(Ta6n. 2).

Cpeau 74 HabnioAaeMbixX NaLMeHTOB BbIKU 3aperncTpUpoBaHsbl
Takue cumnTombl X3B, kak 60s1b (36%), BAPMKO3HO PacLUMPEHHbIe
BeHbI (24%), otek (31%) u runepnurmentaums (0,3%). bonee T4-
XKeSible MPOSBNEHUS He OTMEYEHbI.

Al nnarHoctupoBanu Ha ocHoBaHun Kputepmes ESH/ESC [7] un
Poccuiickoro meanumMHCKOro o6LLecTsa no apTepuanbHoi runep-
TeH3umn (CAL 140 mm pt. cT. v Bbiwe w/mnu JA 90 mm pT. CT. 1
Bbiwe) [2]. CdhopmupoBaHbl ABe rpynnbl: 1 rpynna, coctoswias us
nauneHTos ¢ 1 cTeneHbto Al (40 YenoBek) u 2 rpynna, cocTosLas
U3 yucna nauneHToB 2 u 3 ctenenu Al (34 yenoseka). BoipaxeH-
HOCTb 1 TsKeCcTb X3B onpenenanu no cymme 608, NoNYYeHHbIX
C UCNONb30BAHMEM LUKANbl KNUHUYECKON TAXECTU 3a605eBaHus
(Venous Clinical Severity Score — VCSS), paspa6otaHHoi B f0-
nonHenun k GEAP [8]. ns aToro pernctpupoBanit CyobeKTUBHbIE
[aHHble, JaHHble 06bEKTUBHOrO OCMOTpA COrNacHo Knaccudu-
kaumm CEAP [9,10] n paHHbIX ynbTPa3ByKOBOro MCCNefoBaHUA.
HenonHoueHHoCTs 60MbLIOA NOAKOXHOW BeHbl (BMNB) n manoi
nofKoXHoM BeHbl (MIB), kak napameTp LuKanbl, OLEHUBANM no
HaNMU4YUI0 NATONOrNYEeCKNX PEIIOKCOB MPU aHMMOCKOMUU CKaHe-
poOM (NPOLOSHKMTENBHOCTL 60nee 0, 5 Cek), HanUYKMK U3BUTOCTU B
6acceitte bINB 1 MMB B cTaHAAPTHBIX «YNbTPA3BYKOBLIX OKHAX».
YnbTpa3ByKoBOE WCCMEL0BaHWE MPOBOAWIOCL C MOMOLLBIO CKa-
Hepa iU22 xMatrix (Phillips, CLUA, 2014). MakcumansHas cymma
no wkane VCSS cocrasnset 30 6annos. Cymma 6annos oTpaxa-
eT TSXKECTb Natonoruu: 4em 6onblie 6anrnos, TeEM TAXKENee Teye-
Hue X3B. ccnenoBanue npoBoannock Ha 6ase rocnutang ®KY3
«MCH MB[, Poccuu no Mepmckomy Kpar» (HavanbHUK rocnuta-
na M.I'. He4aesa). lMepuog uccnegosanns — 2017-2019 rogbl. B

Ta6nuua 2. XapakTepucTuka MyX4uH no ctenelun Al

CA[l, Mm prT. CT. [AL, Mm pT. CT.
Crenexb Al
Me (Q,-Q,)
1 cTeneHsb, n=40 143(140-147) 92(90-95)

2 cTeneHb, N=26 150(141-158) 102(96-100)
3 cTeneHb, =8 155(151-160) 111(110-114)
IMpumeyarme: Me — megnara, Q,-25 nepcextusib, Q, — 75 nepceHTusi

06CcNeaoBaHNK NPUHANK Y4acTUE NALMEHTbI MYXXCKOro nona ¢ A,
NpoXoAsiLne CTallMOHAPHOE NeYeHNe B TePaneBTUHECKOM OTAene-
HUM rOCnUTans No noBoay HekoHTponupyemoi Al Bce y4acTHUKN
nccnefoBaHms - coTpyaHuku opraHos MBL. CtatucTuyecknii aHa-
N3 BbINOSTHEH B nporpamme «Statistica 6.1» (cepuiiHblii Homep
AXXR912E53722FA, StatSoft-Russia, 2009) ¢ nomoulbto Henapa-
METPUYECKON CTAaTUCTMKK, Tak Kak MPOBEpPKa OCHOBHbIX M3y4ae-
MbIX MOKa3aTeeil Ha BEPOSTHOCTb HOPManbHOCTY pacnpeeneHus
¢ nomouibto Kputepmusa H.Lilliefors, nogTeepanna ux acuMmeTpuio
(p<0,05). PesynbTartbl onucaTesibHOM CTaTUCTUKU NPeACTaBneHbI
kak mefanaqa (Me) co 3HayeHnamu nepeoro (Q,) v TpeTbero (Q,)
kBapTunen. CpaBHeHMe [0NeN BbIMOMHEHO C MOMOLLbIO TabnuLibl
CONPSHKEHHOCTM Mexay 1 1 2 rpynnaMu NaLeHToB C MCMONb30Ba-
HUeM KpuTepus X2. Paznnyus cTaTuCTUHECKM 3HAYMMbIMN CHUTaNN
npn p<0,05. 3tnyeckum komutetom MIMY um. ak. E.A. BarHepa
Mwunaapasa Poccum 6binv yTBEPXKAEHDI: AN3aitH, NPOTOKON McChe-
J0BaHNA 1 WHAOPMUPOBAHHOE COrNacke mauueHTa Ha y4acTue B
uccnegosanum (npotokon Ne6 ot 28 nioHs 2017 1.). Bce y4acTHUKK
Janu NCbMEHHOE COornacue Ha NpoBeAeHNe 06CNeaoBaHNe.

PE3YJIbTATbI

Mpwn Al 2 n 3 cTeneHn 6051eBOI CUHAPOM Obll OTMEYEH Y 65%
nauneHToB, 0Tek — y 53%, 4TO yalle, 4em y nauueHTos ¢ 1 cre-
neHbto Al, rae faHHble Npu3Hakn 3admkcupoBadsl B 38% n 13%
CNy4asax COOTBETCTBEHHO (Tabn. 3).

OBCYXEHUE

Y4uTbiBash ONy6NMKOBaHHbIE paHee JaHHbIE O HANMUYUK NPU3HAKOB
KomopougHocTh mexay Al n X3B [11], koTopble XapakTepuayTcs
ycyry6reHnemM HapylleHWin BEHO3HOro Kposoo6palleHus [12-14],
6b1710 6bl IOTMYHBIM MPEANONOXMUTL, YTO cTeneHb Al onpegens-
€T KaK BbIPDXEHHOCTb, TaK U TSHKECTb UMEIOLMXCH KITUHUYECKNX
nposeneHnid X3B. Halua runoTesa 6bina BblABUHYTA HA OCHOBAHWUK
pe3ynbTaToB MCCNEA0BaHNA, NOATBEPKAAOLMX HApYLLUEHUs Be-
HO3HOr0 TOHyCa W BEHO3HOIo KpoBoToKa npu Al [15]. MonyyeHHble

Tabnuua 3. Pe3ynbratbl aHanu3a Tabnuubl CONPSXKEHHOCT MEXAY rpynnoi 1 ¥ rpynnoi 2 B OLIEHKE BbIPAXEHHOCTH U TAXecTH cumnTomoB X3B

Fpynna 1, n=40
BbIpaXeHHOCTb U TAXECTb (6anbi)

CUMnTOMBbI 0 1
bonb 25 15
Bapnko3HO pacLuMpeHHble BeHb (M0 AaHHbiM Y3W) 34 5
OTtek 35 8
[MnepnurMenTaums 40 0
BocnaneHue 40 0
WHaypaums 40 0
Yucno 538 40 0
AKTUBHAs 23Ba, AJINTENbHOCTb 40 0
AKTMBHas 23Ba, pasmep 34 0
KomnpeccuoHHas Tepanus 34 0

Fpynna 2, n=34
2

2 3 0 1 2 3 X P

A6c. uucno cnyyaes
0 12

22

16

32

34

34

34

34

40

40

O OO O oo o —+ o
O O O O O o o o o
O O O O O o o N OoO ©
O O O O O o o o o o
1
1

o

lpumeyanmne: X? - 3Ha4eHns Xu-KBagpara; P — ypoBeHb 3HA4MMOCTY Pas3nnyns
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HaMmu pe3ynbTaTbl MOKa3anu cBA3b cTeneHn Al u Taxectn X3B.
Yeyry6neHue cumntomatikin X3B npu nosbienun yposHs ALl npu
Al Mbl 06bSCHSIEM OCOGEHHOCTAMU OCHOBHOMO MaToreHeT4eckoro
MexaHW3Ma AaHHOW KOMOPOUAHOCTM — HaNU4YWEM apTepuanbHON
TMNEPTEH3NI W MOBbILLEHHOTO BEHO3HOr0 JaBnieHus (cpneborunep-
TEH3Meil) C NocnefyoLnUM PasBUTEM BEHO3HOW HEL0CTaTO4HOCTH
[16]. MMoBbIWEHME BEHO3HOTO AaBNeHUs ABNSETCA OOHUM W3 Befy-
LLIMX NATOreHETUYECKMX MeXaHu3MoB popmupoBanusa X3B [17]. Jo-
NONHUTENbHBIM MATOrEHETUHECKUM (DAKTOPOM MpPOrpeccuMpoBaHus
HapyLLEHWIA BEHO3HOIO KPOBOTOKA N0 Mepe yBenuyeHue yposHs Al
npu Al MOXET BbICTYNaTh YXyALIALLAACA COCYAMCTAs afanTtauus K
rPaBUTALMOHHO Harpyske, CNOCO6Has U3MEHUTL PErynsauui Kpo-
BooGpaLLleHus B apTepusx u seHax [18,19]. MonyyeHHble Hamu pe-
3yNbTathl ABNAOTCA HOBLIMU AAHHBIMU O TOM, YTO HE TONbKO (PakT
Hanmuma AT, HO 1 TsKecTb Al CBA3aHA C BbIPAXKEHHOCTBIO KIMHUKY
X3B. BbisiBNeHHas 3aBMCUMOCTb YBEMYMBAET PUCK OCIIOXHEHMIA
CepLe4HO-CoCyaNCTbIX 3a60/1eBaHNiA, COCYOUCTbIX TPOMOO30B, Ha-
PYLUEHUI MUKPOLMPKYNSLIMM OpraHoB 1 cuctem [20]. YcTaHoBNEHMe
3aBUCUMOCTU MEXAY TAXKECTbO Al 1 BbIDXKEHHOCTbIO KNUHUYECKMX
nposienieHnin X3B ABNAETCA JONONHUTENbHBIM apryMEHTOM B NOJb3Y
3(DHeKTUBHOIO KOHTPONA ATy MyX4UH € X3B HUXHUX KOHEYHOCTEIA.

BbIBOAbI
TshKecTb apTepuanbHON rUNepTeH3NUK CBA3aHA C YXYALIEHWEM
KNUHUKN XPOHUYECKMX 3a60/1eBaHNIA BeH Y My>4uH 30-55 ner.
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THE SEVERITY OF THE CLINICAL MANIFESTATIONS
OF CHRONIC VENOUS DISEASES IN MEN, DEPENDING
ON THE DEGREE OF ARTERIAL HYPERTENSION
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SUMMARY

Study of the effect of the degree of arterial hypertension (AH) on the
severity of the clinical manifestations of chronic venous disease (CVD)
of the lower extremities in men of working age.

Material and methods. A comparative analysis of the clinical severity
and severity of CVD (diagnosed by CEAP) was performed using the
VICSS scale of two groups of male patients with hypertension aged 30-
55 years. Group 1-40 patients with 1 degree of hypertension (SBP 143
(140-147) mmHg, DBP 92 (90-95) mmHg) and group 2 — 34 patients
with 2 and 3 degrees of hypertension (SBP 164 (156-179) mmHg, DBP
107 (101-109) mmHg). Comparison of shares is performed using the
contingency table using the X? criterion.

Information about authors:

Results. Symptoms of chronic venous diseases such as pain,
varicose veins, edema and hyperpigmentation, have been reported in
the observed patients. Signs with greater severity were not noted. Leg
pain (p = 0.047) and edema (p = 0.002) were more often diagnosed in
patients with grade 2 and 3 hypertension than in patients with grade 1
hypertension.

Conclusion. The severity of hypertension worsens the clinic of
chronic venous diseases in men 30-55 years old.

Keywords: arterial hypertension, chronic venous diseases, men
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INTRODUCTION

As far as arterial hypertension (AH) diagnostics and effective
treatment are concerned, the modern medicine has made actual
progress manifested as reduction in cardiovascular accident related
mortality [1]. However, some issues still remain understudied,
e.g. AH comorbidity with chronic venous diseases (CVD) of the
lower extremities, which is also characterized by high disability
and mortality rates [2,3]. According to relevant research data, not
only increased number of complaints and sign symptoms of CVD
is observed in the AH patients, but also abnormal functional and
structural parameters of the lower extremities’ venous circulation
are noted [4,5]. The CVD incidence is known to depend on the
arterial bed tone and to increase both in arterial hypotension and
in hypertension [5,6]. However, the mechanisms of AH and CVD
comorbidity still remain understudied; in particular, dependence
between AH severity and CVD signs’ intensity is open to question.

Study objective — to study the effect of the degree of arterial
hypertension (AH) on the severity of the clinical manifestations of

chronic venous disease (CVD) of the lower extremities in men of
working age.

MATERIAL AND METHODS

Study subject and scope — 74 male patients with AH. Study object
- CVD intensity & severity. Study type — cross-sectional. Inclusion
criteria — male patients with AH, of 30-55 years of age. Exclusion
criteria: drug abuse; oncological diseases; endocrine diseases
(diabetes mellitus, hypothyroidism, adrenal pathology); acute
and chronic respiratory diseases; history of acute viral respiratory
infections during last 2 weeks; acute infectious diseases; acute
and chronic renal diseases (pyelonephritis, glomerulonephritis);
differentiated connective tissue dysplasia; anemia; hepatitis; liver
cirrhosis; pancreatitis; peptic ulcer; professional athletes; fractures
and surgery in the lower extremities; vertebral and cerebral injuries;
organic diseases of the central nervous system and of the cord;
chronic cardiac insufficiency. The major characteristics of the
observed patients with AH are provided in Table 1.
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Table 1. Characteristics of the studied patients, n=74

Parameter Me (Q,-Q,)
Age, years 41(36-44)
SBP, mm Hg 146(140-153)
DBP, mm Hg 96(90-100)

Note: Me — median, Q, — 25 percentile, Q,— 75 percentile

AH Degree 1 was most commonly observed in the patients (Table
2).

Table 2. Characteristic of the men by AH degree

SBP, mm Hg DBP, mm Hg
AH degree
Me (0,-Q,)
Degree 1, n=40 143(140-147) 92(90-95)

Degree 2, n=26 150(141-158) 102(96-100)

Degree 3, n=8 155(151-160) 111(110-114)
Note: Me — median, Q, — 25 percentile, Q,— 75 percentile

Symptoms of CVD such as pain (36%), varicose veins (24%),
edema (31%) and hyperpigmentation (0.3%) have been reported
in the observed 74 patients. More severe manifestations have not
been found.

The AH was diagnosed using ESH/ESC [7] criteria and the criteria
of Russian Medical Society for Arterial Hypertension (SBP 140 mm
Hg and higher and/or DBP 90 mm Hg and higher) [2]. Two groups
have been formed: Group 1 that included those with AH Degree 1
(40 persons) and Group 2 that included those with AH Degree 2 and
3 (34 persons). The CVD intensity and severity were determined
by the total number of points allocated using the Venous Clinical
Severity Score — VCSS developed in addition to the CEAP [8].
For that purpose, subjective evidence, physical examination data
according to CEAP classification [9,10] and ultrasonic examination
data were recorded. Great saphenous vein (GSV) and small
saphenous vein (SSV) incompetence as the scale parameter was
assessed by either presence or absence of pathologic refluxes at
scanning angioscopy (duration of over 0.5 sec), of tortuosity in the
GSV and SSV system in the standard echo windows. The ultrasonic

examination was conducted using iU22 xMatrix scanner (Phillips,
USA, 2014). The maximum total number was 30 VCSS points. The
total number reflects the severity of the pathology: the more points,
the more severe the GVD course is. The study was conducted at the
hospital of FBHI Healthcare Unit of the Russian Ministry of Internal
Affairs for Perm Territory (Chief Medical Officer M.G. Nechaeva).
The study period is 2017-2019. The study subjects were male
patients with AH receiving inpatient treatment at the hospital for
uncontrolled AH. All the subjects are employed by authorities of the
Ministry of Internal Affairs. The statistical analysis was conducted
by Statistica 6.1 software (serial number AXXR912E53722FA,
StatSoft-Russia, 2009), using non-parametric statistics, as testing
of the principal studied parameters for the probability of normal
distribution by H.Lilliefors criterion has confirmed their asymmetry
(p<0.05). The descriptive statistic results are presented as median
(Me) with values of the first (Q,) and third (Q,) quartiles. The
comparison of shares was performed using the contingency table
between the 1st and the 2nd patient groups, using the X criterion.
The differences were considered statistically significant at p<0.05.
The Ethics Committee of E.A. Vagner Perm State Medical University
of MoH of Russia has approved: the study design, protocol, and the
patient’s informed consent for participation in the study (Minutes
No. 6 of June 28, 2017). All the subjects have provided their written
consent for the study.

RESULTS

Pain syndrome was observed in 65%, edema in 53%, of the
patients with AH Degree 2 and 3, which rates were higher than
in the patients with AH Degree 1 with 38% and 13%, respectively
(Table 3).

DISCUSSION

Given the previously reported data on the signs of AH and
CVD comorbidity [11] characterized by aggravated venous
circulation disorders [12-14], it seems reasonable to assume
that the AH degree determines both intensity and severity of the
existing clinical manifestations of CVD. We have formulated our
hypothesis based on study results confirming the venous tone
and venous bloodstream disorders in AH [15]. Our results have

Ta6nuua 3. PesynbTatbl aHanu3a Tabnuubl cCONPSHXXEHHOCTH MeXAY rpynnoii 1 u rpynnoi 2

B OLeHKE BbIPaXXEHHOCTH U TAXECTH cumnTomos X3B

Group 1,n=40 Group 2, n=34
symptoms Intensity & severity (points) e B

0 1 2 3 0 1 2 3

Absolute incidence (number of cases)

Pain 25 15 0 0 12 22 0 0 6,12 0,047
X)a[]'ﬁf::()‘l’]‘a'gsdgg)cord'"g 34 5 1 0 2 6 6 0 460 0,10
Edema 35 5 0 0 16 16 2 0 12,62 0,002
Hyperpigmentation 40 0 0 0 32 2 0 0 0,69 0,40
Inflammation 40 0 0 0 34 0 0 0 - -
Induration 40 0 0 0 34 0 0 0 - -
Number of ulcers 40 0 0 0 34 0 0 0 - -
Active ulcer, duration 40 0 0 0 34 0 0 0 - -
Active ulcer, dimension 34 0 0 0 40 0 0 0 - -
Compression therapy 34 0 0 0 40 0 0 0 - -

Note: X2 — chi-square values; P - difference significance level
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shown the dependence between AH degree and CVD severity.
In our opinion, aggravation of the CVD symptoms at increased
BP levels in AH is due to specifics of the comorbidity principal
pathogenetic mechanism, i.e. the presence of arterial hypertension
and increased venous pressure (phlebohypertension), with
subsequent development of venous insufficiency [16]. Increased
venous pressure is one of leading pathogenetic mechanisms of
CVD [17]. The additional pathogenetic factor of the venous blood
stream disorders progressing as BP level increases in AH may be
poor vascular adaptation to gravity loads, which may modify the
regulation of arterial and venous circulation [18,19]. Our results
represent new data on the dependence of CVD clinical intensity
not only on AH presence but also on AH severity. The dependence
means increased risk of complications of cardiovascular diseases,
vascular thromboses, disturbed microcirculation of organs and
systems [20]. The established dependence between AH severity
and CVD clinical intensity provides another reason for efficient AH
control in men with CVD of the lower extremities.

CONCLUSIONS
The severity of arterial hypertension worsens the clinical signs of
chronic venous diseases in men aged 30-55 years.
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W) Check for updates

KasaHuesa M.J1., OwenkoBa E.B., Cauposa M.A., ABansiH A.A, YasoBa W.E.

WHetutyt knuumseckon kapguonorvm . A J1. MscHukosa

OFBY «HaumoHAbHbIG MEGULVHCKWA CCTIELOBATENLCKA LIEHTP KAPAuonorm» Munsnrasa Poccun, r. Mocksa, Poceus

PE3HOME

OHKOnormyeckne n cepae4Ho-cocyauctble 3abonesanns (GC3) 3a-
HUMAKOT NUAMPYIOLLIE NO3ULIMN CPEAVN NMPUYIH CMEPTHOCTI HACeNeHNs
BO MHOIMX CTPaHax Mupa, BKNtoyasn Poccuickyto ®epepaumio [1]. 3a
NocneaHne rofbl B MUPe 0TMEYAETCH CHUXEHNE CMEPTHOCTU OT OHKO-
nornyeckux 3abonesanuii (03) 6narofaps paHHei UarHocTuke, pas-
paboTKe 1 BHEPEHUIO HOBbIX TEXHONOMMIA 11 TEPaneBTUYECKIUX CTpaTe-
WA NeYeHns (XMMuoTepanus, TapreTHas 1 nyyesas Tepanuu). Cpeau
60nbHbIX ¢ 03, NONYy4YMBLUKX XMMWO- W JTY4EBYHD Tepanuu, OOQHOA U3
BEAYLLMX MPWUYMH HEO6NaronpuaTHOr0 NPOrHO3a, BKMKOYAs CMEpPTb,
agnatotes CC3 [2-5]. OTaaneHHble NOCNEACTBUS KapANOTOKCUYECKNX

Csepgenuns 06 asTopax:

3(hheKTOB NPOTMBOONYXONIEBOI Tepanuu (XMMKUo-, Iy4esas Tepanms)
CHIKAIOT BbIKWBAEMOCTb M KAYECTBO XKU3HU OOMbHBIX, NEPEHeCLUMX
OHKOANOr14eckue 3abonesaHus. Takum 06pa3om, PaHHss AMarHoCTUKa
11 CBOEBPEMEHHOE BbISIBIEHWNE KapANOTOKCUYecKoro addhekTa, nocne
NPOBEAEHHOr0 NPOTMBOOMNYXONEBOr0 NEYeHUs ABNAETCA OAHON U3 OC-
HOBHbIX 33724 KapAUOOHKOMOrUN.

Kniouesble CNnoBa: kapguOOHKOMOMA, KapanOTOKCUYHOCTb, apTepu-
abHas rNEPTOHNSA, CEPLEYHAsA HEJOCTATOYHOCTb, OHKOJIOMS, TEXHOJIO-
WSt CIEKIT TPEKVHT, JTy4eBas Tepanus, XuMnuoTepanus.
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BBEJJEHUE

CMEPTHOCTM OT OHKoNorudeckux 3abonesaHuit (03) 6rnarogaps

OHKonornyeckne u cepaevHo-cocyauctole 3abonesarHus (CC3)
3aHNMAKT NMAMPYIOLLME MO3MLMM CPEAM MPUYUH CMEepPTHOCTM
HaceNeHns BO MHOTWX CTPaHax mMupa, Bkmoyasa Poccuiickyto de-
gepaumto [1]. 3a nocnegHue rofbl B MUPe 0TMEYAETCS CHUDKEHME

paHHell AuarHocTuke, pa3paboTke W BHEAPEHUS HOBbLIX TEXHO-
NOrMA W TepaneBTUYECKMX CTPATErvMin NeveHus (XMmuoTepanus,
TapreTHas u nyyesas Tepanuu). B uccneposaHun SEER Cancer
Statistics Review nposefieH aHanu3 pesynbTatoB Jie4eHUs 60.b-
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CCO MOCJIE MPOTVIBOOMYXOJTIEBOW TEPAMVIN Y OHKOJTIOMYECKVIX BOSIbHbIX

B OTHAJIEHHBIE CPOKWV (>1 TO4A)

HbIX C pakoMm MOJNO4HOM xenesbl (PMXK) 3a nepuog ¢ 1975 no
2016 rr., KOTOpPbIA NOKa3an, 410 5 NEeTHAS BbPKMBAEMOCTb MOCNe
NOCTAHOBKM [MarHo3a Ha paHHeil CTagun 3TOro 3aboNeBaHns B
CLUA ysenuuunacbk ¢ 79% 8 1990 r. no 89,9% B 2015 r. [3,6,7].
0>XXUAAETCH, YTO HYMCIIO BbDKMBLUWNX OHKOJIOMMYECKMX GOJbHBIX B
TeYeHue CneayroLLero AecaTUNETUS YBEIMYUTCS B MUPE NMPUMEPHO
Ha 30% [8].

Cpegm 600bHbIX ¢ 03, NONYYMBLUMX XUMIO- 1 JTYHEBYIO TEpanuu,
OLHOW W3 BEAYLMX NPUYMH HE6NAronpuUATHOrO NPOrHO3a, BKITHO-
4as cmepTb, aensoTca CC3 [2-5]. Hanbonee pacnpoCTpaHeHHbIM
CC3 Bo BCeM Mupe, BKNtoyas PO, sgnserca aptepuansHas runep-
ToHus (Al). Mo aaHHbIM uccneposanus 3CCE cpean HaceneHus
HaLlen cTpaHbl B Bo3pacTe 24-64 nety 45,4% myX4uH n'y 41,6%
XXeHLUWH BbisiBneHa Al9]. B cuny atoro Al 4acTo codetaetcs ¢ 03.
Tak, no aaHHbIM E. Mouhayar n coaBt., y 30% OHKONOrn4ecknx
6onbHbIX BCTpeyanack Al [10]. Al moxert coyetatbes ¢ 03, Tak
1 pa3BMBaTLCA U NPOrpeccupoBaTb B NPoLEcce NPoTUBOONYXone-
BOrO NeveHus. B peTpocnekTMBHOM UCCIe0BaHUM, NPOBEJEHHOM
Hequet ¢ coast. B 2004 r, cpean 141 60MbHOI0, NPOSIEYEHHbIX aH-
TpaLUMKIMHaMu Nno nosoay numdomsl, cnycta 5 nety 18% amarHo-
ctuposaHa Al', u3 Hux y 60% — Cy6KnMHUYecKas kapamomuonarus,
4TO CBUAETENLCTBOBANO 0 TOM, 4TO Al ABNAETCSA (hakTopOM pucka
KapauoTokcuuHocTh [11]. AHanornyHble faHHble 6biu NOMyYeHsl
B APYrom McCneaoBaHn. Smitz ¢ coaBT. nokasanu, 4to y 60/b-
HbIX ¢ IUMAoMON 1 AT, NONYHUBLUNX NEYeHNe KOMOUHUPOBAHHON
Tepanueii (R)-CHOP (putykcumab, uuknodocamug, AOKCOpY-
OULMH, BUHKPUCTUH W NPeLHU30MO0H) yalle PermcTpupoBanoch
cHuxkeHune ®B JIXK (B 19,7% cny4aes), yem y 60nbHbIX 6€3 Al (B
6,6%cCny4aes). AHann3 [aHHOr0 UCCNeAoBaHUs Takxke Mokasan,
410 Al ABWUNACb MPUYNHOI 3a[EPXKKM, HA3HAYEHUS MEHEE UHTEH-
CUBHOI XummoTepanuu (XT) u paxe ee 0TMeHbl [12]. PesynbTartbl
NPUBEAEHHbIX NCCNEL0BAHNIA, a TAKXXe MHOMMX ApYriX NO3BOMUIN
3aKN04MTb, 4TO Al IBNSETCA OAHUM U3 (DaKTOPOB PUCKA Pa3BUTUS
KapAMOTOKCUYHOCTM NMPU NPOTUBOONYX0NIEBOM Neyenun [13].

Ta6nuua 1. ®aKTopbl pUCKa Pa3BUTHA KapaNOTOKCHYHOCTH [1]:

CmepTHOCTb Y 60nbHbIX 03 ¢ CC3 MOXET ObITh, KaK CNeACTBMEM
KapanoTOKCKUYecKoro adygpekTa NpoBOAMMOIA NPOTUBOOMYXOJIEBOA
Tepanuu, TaK U NporpeccupoBaHnemM paHee umetowmxcs GC3.

Onpepenexune, pucky 1 0CNOXHEHUA KapANOTOKCUYHOCTH

KapauotokcmyHocTs (KT) — cobuparenbHblii TEPMUH, BKNHOYat0-
LLMIA B Ce65 BCE HEXenaTesibHbIe SBJIEHNS CO CTOPOHbI CEpLEeYHO-
cocyaucton cuctemsl (CCC), BO3HUKLLME HA (DOHE MAK nocne Npo-
TWBOOMYXOJIEBOrO Jie4eHus. Haubonee 4acTbiMM KIUHUYECKUMN
BapuaHTamn KapauMOTOKCUYHOCTU ABMSAIOTCA ANCHYHKLUUS NEBOro
Xenynouka, ceprevHas HegoctatouHocts (GH) u Al [14]. XT mo-
XKET OCNOXHATLCS HAPYLIEHUAMI PUTMA 11 NPOBOAMMOCTM CeppLa,
passutuem nHdapkra muokapga (M), Tpom6030M riy60KMX BeH
(TBI) n Tpom603m60nueit nerouHoi aptepun (TAJTA).

Pa3nuyaioT 0CTpyt0, paHHIO, OTCPOYEHHYI0 (no3gHiow) [1].
Takxe pasnuyaroT cybknuHuyeckyo KT[13].

Octpaa KT passuBaetcs npumepHo y 1% 60MbHbIX BO Bpems
NPOTUBOONYXOIEBOIO JIEYEHUSA, HYaLLE UMEET 06paTUMbIN XapakTep
[1]. B TeyeHne 1 ropa passusaetcs paHHasa KT, a cnycta 1 rog u
No3Xe, TaK Ha3blBaemas, oTcpoyeHHan (nosguas) KT [15]. Mo me-
XaHW3My AeCTBUA HA MUOKAPL, XMMUONpPenapaTbl YCNOBHO LenaT
Ha fABa Tuna. K | Tuny (Heo6paTuMbIii TUN) OTHOCATCA npenaparbl
C NPAMbIM TOKCUYECKUM JEeNCTBUEM HA MUOKAPA, 9TO NpenmyLLe-
CTBEHHO aHTPALMKNMHOBbLIE AHTUOMOTUKW. [laHHble npenaparb
3anyckalT npouecc anonto3a KapauoMUOLMTOB, CNOCOGCTBYIOT
CHKEHWIO COKPAaTUTESIbHOM CMOCOGHOCTW COXPaHUBLUMXCA Kap-
ANOMUOLMTOB, BCE 3TO NPWUBOAMT K HEO6PaTUMON OMCHYHKLMN
mMuokapaa. CteneHb NOBPeXAeHUs MUOKapaa 3aBUCUT OT KyMMY-
NATUBHOI f03bl Xumuonpenaparta. Ko Il Tuny (o6patumbliin TMN) OT-
HOCATCA Npenapartbl ¢ YaCTUYHON NOBPEXJAIOLLEN CNOCOOHOCTbIO
KapanomuountoB. CTeneHb NOBPEXAEHWS MUOKapAa B LAHHOM
CNy4ae He 3aBUCUT OT KYMMYNATUBHOW A03bl. K 31O rpynne npe-
napaToB OTHOCATCA MOHOK/MOHAMbHbIE aHTUTENa (MPeuMyLLeCTBEH-
HO TPaHCTy3ymab), WHrMBMTOPbI KWHA3 (CYHUTUMUOG) U [pyrue
[1,16]. YumuTbIBaA, BICOKYHO 3(DEKTUBHOCTL AaHTPALMKINHOB NPU

« CeppeyHas HeJOCTaTO4HOCTb C COXPAHHOM 1 CHUXKEHHON hpak-
Luueit Boibpoca (®B) nesoro xenygouka (J1K)
» beccumntomHas auccyHkums JIXK (PB<50 unu Bbicoknii yposeHb BNP)

CepaeyHo-cocyancTble

» BC (BepucuLmpoBaHHas)
o Al n AT ¢ runeptpocouein JIK

3a60neBaHus
« Kapauomuonarus
« Capkouzos ¢ nopaxKeHuem cepaua
 YMepeHHas unu TaXKenas naTonorus KnanaHos ¢ runeptpodmen JHK nnn nopaxennem JHK
* BblpaXeHHble HapyLIeHs puTMa 1 NpoBOAMMOCTM CepALa
* KypeHue
DaKTOpbl pUCKa CBA3AH- * 3/10YyNOTPE6IIEHNE ANTKOTOJIEM
Hble C 06Pa30M XU3HN o 0XUpeHue
* CUAA4MN 06PA3 XKM3HU
 Bospact (<18 net; >50 net gna TpaHcTy3ymaoba; >65 NeT And aHTpaunKInHoB)
KapanosackynspHble  CeMenHbI aHamHe3 paHHero CC3 (<50 ner)
(hakTopbl pucka « CaxapHblii fuabet
« [unepxonectepuHemus
[TpoTBOONYXONEBOE NIEYe- * AHTPALMKITMHOBbLIMI aHTUOUOTUKAMM

Hue, NpoBoAMMOE paHee

ny4esas Tepanus rpyaHON KNEeTKM W/Uan CPefoCcTeHus.

lMpumeyanne: Al — aptepuansHas runeptouns; UbC — niwemmndeckas 601e3Hb cepauya; JIXK — neBbi Xenyoyex.
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NeYeHU 3N10KAYeCTBEHHbIX HOBOOOPA30BaHWA, 3TU npenaparbl
BK/MOYEHbI BO MHOTME CXEMbI JIEYEHUA OHKOMOMMYECKNX BOMbHBIX.

OanH 13 Hanbonee 4acTo BCTPEYAEMbIX OHKONOrMYecKux 3abo-
neBaHuii cpean XeHwmH — PMXK, KoTopblid CTabBUNbHO 3aHUMAeT
NNOVPYIOLLE NO3ULMM B CTPYKTYPE XXEHCKOIt CMepTHOCTU. Kap-
ANOTOKCMYHOCTb Npu PMXK BO3HMKAET, B OCHOBHOM, NMPU NEYeHUm
AHTPALMKIIMHAMK (LOKCOPYOMLMH, aNUpYyOULMH), KOTOPbIE BXOAAT
B OCHOBHbIE CXeMbl Jle4eHUsi 3Toro 3aboneBaHus. Pa3paboTaHbl
npeaukTopbl KT npu MCNONb30BaHWM aHTPALMKIUH-COAEPXKALLEN
Tepanuu, K KOTopbIM OTHOCATCS NOMUMO NPEANKTOPOB, YKa3aHHbIX
B Tabn.1, KyMynaTUBHAs A403a npenapara, CKOPOCTb U PEXWUM BBe-
nexus. B VKK um. AJ1. MacHukosa ®IBY «HMIL, kapamonorum»
Mun3zpgpasa Poccuu ¢ 2016 r. npoBOAUTCSA MCCNEA0BaHNE MO NOUCKY
PaHHUX MapKepoB W (DAKTOPOB PUCKA KapANOTOKCUYHOCTM Y 60Mb-
HbIX C TPOWHbIM HeraTueHbIM PMXK 1 Al, NponeYeHHbIX aHTpaum-
KnuHcoaepxkatlen XT. B aTom uccnenoBaHni 66110 NOATBEPXKIEHO,
41O 60/bLLIAA KYMYNATUBHASA 032 JOKCUPYOULIMHA (AHTPALMKINH)
BbI3bIBAET 6OMbLLUEE NOBPEX[EHWNE MUOKapAa (0CTPas KapauoTOK-
CMYHOCTb), 0C06EHHO Y 6onbHbIX PMXK ¢ Al [17].

[lnarHocTtuka, npounakTika n neveHne no3aHen KTy 60nbHbIX
PMXX ¢ AT, kak Hanb6onee vacto coyetatrowmxes 03 n CC3, Hepo-
CTaTOYHO W3Yy4eHbl. B nocneaHee BpeMs 0C060e BHUMaHUE yae-
NSETCA NOWUCKY Hambonee MHCHOPMATUBHBLIX NPEAMKTOPOB PasBu-
TS no3aHeit KT ¢ Ucnonb3oBaHneM onpefenieHns 61MoMapkepos,
CMNEKN-TPEKWHT axoKapauorpaduu, B ABYMEPHOM W TPEXMEPHOM
peXMUMax.

Mo3aHAA KapAUOTOKCUYHOCTb

Hau6onbluee KONUYECTBO paboT NOCBALLEHO U3Y4EHUID OCTPON
W PaHHEN KapAnoTOKCUYHOCTU XT. B CBA3M C yBENMYEHMEM MpPo-
LOMKNTENIbHOCTU XU3HU 60NbHbIX 03 NpeacTaBnsaeTcsi BOXHbIM
N3y4eHne BRMSHWUA npoTuBoonyxonesoi Tepanun Ha CCC y 6onb-
HbIX, B OTAaNeHHble CPOKWU MOCNe NPOTUBOOMYXOSEBOr0 NeYeHuUs
C UMbl YNy4lleHns NporHo3a 60JbHbIX, NEPEeHeCcLUnX NpoTUBO-
OMyXO0MNEBOE NeYveHue.

Mo3aHsas KT MOXeT BapbUpoBaTh OT CYOKUMHNYECKON ANCHYHK-
UMM MUOKapa O TEPMUHANBHO CTafnu XPOHUYECKON CEepAEYHON
HepgocTtaToyHocTh (XGH), passutua M, Al n gpyrux CC3, Bnus-
IOLLMX HA NPOJOMKMTENIbHOCTb U Ka4eCTBO XXM3HU. CreayeT 0TMe-
TWUTb, 4TO 60NLLUNHCTBO MCCIeA0BaHNiA no no3aHen KT npoBedeHsbl
y 60JbHbIX, NepeHectumx 03 B JETCKOM W NOAPOCTKOBOM BO3pac-
Tax [18-24]. 3Tn uccnenosaHus hopMupyOT OCHOBHbIE NPeACTaB-
NEHNs 0 4acToTe BO3HWKHOBEHUSA U (DakTopax pucka nosgHeit KT.

B 0gHOM 13 CaMbIX KPYMHbIX MCCREAOBaHWA, NPOBEJEHHOM B
CLUA (kntoyeHo 14 000 60mbHbIX), NneuusLumuxcs o1 03 pasnmyHbIX
nokanuzauuii B nepuog ¢ 1970 r. no 1986 r., 66110 NOKa3aHo, 410
Y JAHHOI rpynnbl 60/1bHbIX B NOCNEAYIOLLEM OTMEYAETCA YMeHbLLUe-
HWe NPOJOMKUTENLHOCTU XU3HU B COYETAHUM C BBICOKUMI PUCKAMU
Pa3BMTUS XPOHNYECKINX HEMHODEKLIMOHHbIX 3a60eBaHuii [56-57].

B peTpocnekTUBHOM MUCCNEAoBaHWK ObIN0 NMOKAa3aHo, Y4TO CRYCTS
15-25 net y 60MbHbIX, NMEPEHECLUNX fIeYeHre No NnoBoay 3nokade-
CTBEHHbIX HOBOO6GPA30BaHMin (PasnuU4HOM JI0Kanm3auun) B AeTCKOM
1 NOAPOCTKOBOM BO3pacTax, cMepTHOCTb 0T CC3 6bina B 8,2 pasa
BbILLIE, YeM Y MX CBEPCTHUKOB [25,26]. Armstrong GT. ¢ coasT. npu
nccnegosadum 14 359 60nbHbIX, NEPEHECLUNX NPOTUBOOMNYXONE-
Boe nieyeHne no nosofy 03, Takke OblfI0 NMOKA3aHO YMEHbLLEHNE
NPOLOMKUTENBHOCTI XN3HM W 60MblLUAs 4YacToTa PasBUTMS XPo-
HUYECKNX HEMHODEKLMOHHbIX 3abonesanni, Bknoyas Al, VBC u

ap. Hanpuwmep, 24-neTHuin 60N1bHON, NEPeHECLUNid pak B JETCKOM
BO3pacTe, UMen 4acToTy YrPOXAKOLNX MXU3HU WU CMEePTeNbHbIX
COObITUI TaKYt0 Xe, Kak ero 50-neTHWi A 6pat. 3TW aBTOPbI Npofe-
MOHCTpUpOBanu, 4to cnycts 35 net nocne nepeHeceHHoro 03 puck
pa3suTis XCH 6bin Boiwe B 10,9 pa3 (95% W 4,5-26,0) no cpas-
HEHWIO C POAHbIMK BPATLAMU M CECTPaMM TOrO Xe Bo3pacta. [20].

MpocnekTusHoe uccneposaHune Mulrooney D.A., Yeazel M.W.,
KawashimaT ¢ coaBT. Nponuno cBeT Ha OCHOBHble ucxoabl KT B
No3[H1Ee CPOKMN, B OCOBEHHOCTH Y TeX BOSbHbIX, KOTOPbIM NPOBO-
ANNOCH NeYeHne aHTPALMKINHOBBIMU aHTUOUOTMKAMM U NY4eBON
Tepanuei. Tak, NOKa3aHo, 41O PUCKK ObiNK 3HAYUTESIBHO BbilLE B
nnaHe passutna XCH (0L 5.9, 95% [l 3,4-9,6) , nHdpapkra mMuo-
kappa (0L 5.0, 95% [ 3,3-11,9) u natonoruu KnanaHHoOro anna-
para (OLU 4.8, 95% AW 3,0-7,6) [27].

B aHanornyHom no AmsaitHy uccrnefoBaHuM, NPOBEAEHHOM
Berthe M. ¢ coaBT., npuHano yd4actue 1474 60nbHbIX, KOTOPbIM B
[EeTCKOM BO3pacTe 6bin yCTAHOBMEH AMarHo3 NMuMdOoMbl XOMKKN-
Ha. 06cnefoBaHne NPOBOAMIOCH cnycTa 18,7 NeT 0T MOMEHTa Mo-
CTaHOBKM [1arHo3a. [laHHoe uccnefoBaHue Takxe NoATBEPAMNO,
410 puckn M, XCH y aTux 60MbHbIX 6bINK 3HAYUTENBHO BbILLE MO
CpaBHeHMIo ¢ 06ueit nonynsumen. [21].

B pekomeHaaumsax EBponerickoro o6uiectsa kapauonoros (EOK)
KT npu npoTUBOONYXO/1€BOM NEYEHUM, PA3BMBAIOLLIASACS B NO3AHME
CpOKW, 6bina npefcTaBneHa pasgenax «AucyHKUUM MUOKapLa»,
«B0JIe3HN COCYN0B>» U «MATONIOrMM KNanaHHOro annapara».

K rpynne «aMcyHKLNA MUOKapaa» OTHOCAT AUCHYHKUMIO JDK
1 XCH. Y 60nbHbIx ¢ 03 1 neYeHnem aHTPaLMKNUHOBLIMU aHTK-
6MOTUKaMI B aHAMHE3€, COXPAHAETCA NOXU3HEHHbIA PUCK pa3BU-
Tna gucdyHkumm JIXK n XCH [22,24].

YacrtoTa passutus AuccyHKLMK nesoro xenynodka (JJ1K) npu
NeYeHUN aHTPaLUKIIMHAMM 3aBUCUT OT CYMMapHOIA 103bl Npenapara.
Tak Hanpumep Ans JOKCOPYOBMLMHA: Npy CyMmapHoii go3e 400mr/m?
puck passutua JJ1K coctasnset 3-5%; npu cymmapHoii fo3se 550
mr/m2 puck passutia IIK — 26%; a npu cymmapHoii go3se 700 mr/
M? — 18-48%. [Ins nMnocomanbHbIX aHTPAUMKANHOB MPpW cymmap-
Hoii po3e >900 mr/m2 puck passutus /DK coctaBnsieT 2%.

HacToTa BO3HUKHOBEHWUA [JTXK npu neveHun MOHOKNOHANbHbI-
MW aHTUTeNnamu (TpaHcTy3ymab) MoXXeT Bapbuposatb 0T 1,7% [0
20,1%. Ans aHKUAMPYIOLLMX CPELCTB, TAKMUX KaK Luknodgocdamna
puck passutua /DK coctasnser o1 7% po 28%. [1].

Passutne XCH ¢ pa3BepHyTOi KNUHUYECKON KAPTUHOIR MOXET
npousonTu cnycts 10 sIeT 0T MOMEHTa NpoBeeHHON Tepanuu [28].

CornacHo pekomeHpauusm Esponeiickoro o6LiecTBa Kapamo-
noroB no neyeHnto 03 n KT 60MnbHbIM, NOAYYUBLLUUM NeYveHne XT,
peKoMeH[j0BaH MOHUTOPUHT cocTosiHus CCC ¢ npoBefeHnem BU3y-
anusauum cepaua v onpeaeneHnem 61oMapKepoB C Liebto paHHen
ANarHoCcTuKmM cybknmHuyeckoin CH [1].

K rpynne 3a6onesaHunin «60e3Hu COCYJ0B» U «MATONOrUS Kna-
naHHoro annapata» oTHocAT KT, B OCHOBHOM pe3BUBLUAACS BCNej-
cTBue NyyeBoil Tepanuu (J1T). KapanoTokcuyHocTb JTT B 0TAaNeHHbIe
CPOKM NPOSABNAETCA aTepoCKNepOTUHECKMM NOPaXEHWEM KOPOHap-
HOro pycna v AereHepaTBHLIMA U3MEHEHUS KNanaHHOoro annapara.

PaccmatpnBatoT Heckoibko MexaHuamoB passutua KT npu JIT.
OfHUM N3 OCHOBHbIX SBMSIETCA 3HAOTENWANbHAsA AUCHYHKLMA
(30) [29]. Mpw 3HpOTENMaNbLHON AMCHYHKLNN PA3BUBAETCSA OTEK
SHAOTENMANbHBIX KNETOK, MPOMCXOLMUT MOBbILLEHWE NpPOHMLUae-
MOCTM W OTNIOXEHUe (PUOPUHA B MHTEPCTULMK, YTO B KOHEYHOM
UTOre NPUBOANT K DOPMUPOBaHUID IM6p0o3a. YBenuyeHue cyne-
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B OTHAJIEHHBIE CPOKWV (>1 TO4A)

POKCMI0B M NMepoKCMA0B NPeAcTaBnsaeT co60ii eLle 0ANH Kackan
peakLnii, OPMUPYIOLLMIA 3HAOTENNANbHYI AUCHYHKLUIO, Yepe3
BbIPabOTKY aKTUBHbLIX popm kucnopoga [30] n afepHoro hakro-
pa «kanna 6u» (Nf-kB) [31]. Kpome TOro, UMTOKUHbI U (DaKTOPLI
pocTa (TpaHcdopmupytowmii poctoBoii daktop B1 (TGFb1) u
nuTepneikuu 1B (IL-1p)), moryT cTumynupoBate nponudepaynio
3HA0TeNUs, NponudgepaLmnio puépo6bnacTos, OTNOXKEHNE KoNare-
Ha U U603, NPUBOLA K NPOrPECCUPOBAHNIO MOPAXKEHUS B CO-
cyancTon cteHke [32]. Bce atn peakuum opMupyoT BTOPUYHOE
CUCTEMHOE BOCNAmneHMe C NOBbILEHMEM YPOBHS NPOBOCNANNUTESb-
HbIX UMTOKMHOB IL-6, C-peaktusHoro 6enka (CRP), thakTopa He-
Kpo3a 0nyxonu-o, MHTEPdEpPOHa-y W NPOTMBOBOCMANUTENILHOIO
unTokmHa IL-10 [33].

B 06ny4eHHbIX KOPOHAPHBIX apTepuaX NPonngepaLns NHTUMbI
N Ouépo3 NPUBOAAT K CY)KEHWIO NPOCBETA, B HUX Yalle Habsto-
[aeTcs noTeps rNagKOMbILLIEYHbIX KIETOK M afBeHTMLWanbHbINA
(hbn6po3 [34]. KomOUHMPOBAHHbIA 3GhdEKT 061y4eHUs U TPAANLK-
OHHbIX hakTOpoB pucka CC3 MOXET 3HAYNTENBHO YCKOPUTL aTe-
POCKMep03 MHAyuMpoBaHHbIn J1T [35].

Matonorus knanaHHoro annapara opMupyeTcs BCNeACTBUE
3HAOTENMANbHOr0 NOBPEXAEHN N PMOPO3NMPOBAHMS ero TKaHen
BCIECTBNE TEX K& MEXaHW3MOB, KOTOPbIE Y4aCTBYIOT B NOPaXKe-
HuM cocygos npu JIT. Kpome Toro, nyyesas Tepanus sIBsetcs
MOLLHbIM CTUMYNATOPOM ANS NMPOKanbLUMHUPYIOWNX (PaKTOpOB,
TakMX Kak ocTeonoHTuH, RUNX2 u wenoyHas dpocartasa, pery-
NUPYIOLLIMX KanbLWeBbId 06MEH, YTO NPUBOAWUT K AECTPYKLUM K
KarnbLWHUPOBAHUIO KNanaHHoro annapara [36].

Y 60MbHbIX C aHAMHE30M MeAMaCTUHANLHOIO 06YYeHUs, aaxe
npu OTCYTCTBUM CUMMTOMOB, CNYCTS 5 NET Nocne Jie4eHus u no-
CnejyrolmMe Kaxzasle 5 neT pekoMeH[oBaHO 06cnefoBaHue Ans
BbisBneHus UBC [1], koTopas moxeT pa3sutbes B nepsble 10 ner.
Y 60nbHbIX MON0Xe 50 neT 1 B 601ee CTapLIemM BO3PACTE NaTeHT-
HbIA Nepuog MOXeT 6bITb 6onbLue. Mpu PMXX nocne J1IT Hanbo-
nee XapakTepHO NOPAXEHUEe CPEeHero 1 ANCTanbHOro CerMeHToB
nepeLHen HUCxXoasLwern apTepun. Mpu passutum NBC puck cmepTu
BO3pacTaeT B 2 pa3a, a OTHOCUTESbHbIA puck cmeptu ot VIM — B
2,2-8,8 pas [37].

O6pallaet Ha cebs BHUMAHWE, YTO B pasfene «60ME3HU COCY-
[0B» B pekomeHaaunsax EOK oTcyTCTBYIOT faHHbIE O pa3BUTMN UMK
nporpeccupoBanm Al B NO3AHME CPOKM, KOTOpas paHee peru-
cTpupoBanach y 60nbHbIX ¢ 03.

lMatonorus KnanaHHOro annapara BCTPeYaeTcs 4OCTATOYHO Ya-
ct0: 1% yepes 10 net, 5% 4epe3 15 net, 6% 4epe3 20 neT nocne
JIT. YacToTa knanaHHbIX MOPOKOB pe3ko Bo3pacTaeT vepe3 20 net
nocne JIT. [ina aopTanibHON HELOCTATOYHOCTM JIErKOM CTENEHU Ya-
cToTa coctaBnseT 45%, Ang ymepeHHo 1 Tsxénoi — 15%, ang
CTEH03a aopTanbHOro Knanaya - 16%, nerkoin MuTpanbHoi Hefgo-
CTaTO4HOCTM -48%, HEAOCTATOYHOCTM KrlanaHa Iero4Homn apTepum
nerkoi creneln — 12% [37]. CpefHui MHTEpBan 40 NOCTaHOBKM
AnarHosa nocne meauactuHanbHoii J1T cocTansieT 22 roga.

MoHuTOpMpOBaHUE  CTPYKTYPHO-OYHKLMOHANBHOMO  COCTOSHUS
cepiua MeToLOM TPaHCTOpakanbHOW 3xokapauorpadum (3xoKr) y
60nbHbIX, nony4usLuMx JIT no nosogy 03, NOMKHO NPOBOANTCA Ye-
pe3 10 net nocne 06y4eHus u Kaxable 5 net B nocnegytowem [1,37].

MeTofbl AMArHOCTUKN NO3HEH KAPANOTOKCHYHOCTH
[ins BbIABNEHMS OCTPOW U paHHEN KapAMOTOKCUYHOCTW NPUMEHS-
eTCs onpefeneHne Takux 61MoMapKepos, Kak: TponoHuH T, Tpono-

HWUH |, 0HAKO OHU He WHCOPMATUBHbI ANS BbIIBNEHNS no3aHen KT
[38]. Onpenenexne BNP/NT-proBNP ans Bbisienenus CH agnsertcs
o6uienpusHadHbiM [39]. B psge mccnefoBaHwii Msyyanacb posib
NT-proBNP Kak HemBa3MBHOr0 MeTofa BbisiBfieHUs no3gHein KT. B
PeTpoCneKTMBHOM nccnenoBaHuin Amal Z. ¢ coaBT. NpoBeAeHo 13-
y4eHue KoHueHTpauum NT-proBNP u TKaHeBoW MuOKapamanbHoW
ponnneporpacoun (TM[) kak mapkepoB passutus nosgHen KTy
90 60nbHbIX, NepeHeciunx 03 B [ETCKOM BO3pacTe U NONYYUBLLIMX
NPOTUBOOMYXOJEBOE J1eYeHNe (AHTPALMKINHOBbIE aHTUOMOTUKM W
ny4esas Tepanus). Y 30% 13 HUX Habno4anoch noBbILLEHNE YPOBHA
NT-proBNP, KoTopbIi KOppenuposan ¢ 6051ee MOOAbIM BO3PaCcTOM
Ha MOMEHT MOCTaHOBKM AWNArHO3a, BbICOKOWN KYMYNATUBHON L030i
AHTPALMKIINHA, @ TakKXXe C NPOBOAMMOI ny4yesoi Tepanuen [40].
AHanornyHbli pesynbTar 6bl1 NOAyYeH B uccnenosaHuu Sherief ¢
CO@BT., B KOTOPOM ObINIO BbIABMIEHO 6ECCUMMTOMHOE MOBbILIEHWE
NT-proBNP y 20% 13 50 BbDKMBLUMX 60MbHbIX, NPOLLEALLINX NeYe-
HUe N0 MOBOAY OHKOJOrYeckoro 3aéonesanns [41]. AHanornyHole
pesynbTarbl 6bIIN NOMYYEHbI B APYrOM UCCNEeS0BaHUM, B KOTOPOM
y 13% un3 122 BbbxuBLUnX aetent ¢ 03 B 0TAeNeHHblE CPOKK NOCe
NPOTUBOONYXONEBOTO NeYeHMs 6bIN0 BbisIBNEHO noBbieHne NT-
proBNP. BmecTe ¢ Tem, aBTOpbI 3TOr0 UCCNEL0BaHNA He NosyHunu
3HAYMMOI CBA3W Mexay Bo3pactom W nosblweHnem NT-proBNP.
OpHako, 6bina BbifBMEHa YeTkas cBA3b nosblweHne NT-proBNP c
60nee BbICOKON KyMMYNATUBHON J030M aHTpaunknuHos [42]. Cne-
[yeT OTMETUTb, Y4TO B NMPUBEAEHHbIX BbIlle UCCNEA0BAHNAX aBTO-
Pbl YKa3blBAOT HAa 6eccumnToMHOe nosbieHne NT-proBNP, yto
MOXHO pacLeHusatb cyoknuHunyeckyo craguio CH. Kpome Toro, B
roJbl NPOBEAEHNS 3TUX UCCNEJ0BAHMIA He bl eLLe NPUHATHI Ana-
THOCTMYECKue Kputepum cteneHn nosbiwenus BNP/NT-proBNP B
avarHoctuke CH. N3yyenue ponn NT-proBNP Kak paHHero mapkepa
NO3AHel CYOKMMHUYECKOW KapAMOTOKCUYHOCTU NPOAO/MKAeT u3-
y4aTbCsl, Ha CErofHAHMA [eHb OnpefeseHne aToro Mapkepa mo-
XKET ObITb PEKOMEH0BAHO NpU NPOBELEHUN CKPUHUHTA Y BOSbHBIX
¢ 03, nony4mBLUMX AHTPALMKITUH-COLEPXALLYIO XMMUOTEpanuio B
aHamHese [1].

TpaHcTopakanbHyto axokapauorpaduto (TTIxoKl) pekomeHay-
eTCs NPOBOAMTbL KaK UCXOLHO (A0 NPOTMBOONYXOIEBOr0 JIeYeHus),
Tak U Npu NocneayroLem AUHaMmn4eckoM HabnoLeHUn 60MbHbIX
¢ 03. Anroput™M [JWarHOCTUKM CTPYKTYPHO-(PYHKLMOHANBHO-
ro COCTOSHMA Cepaua HauymHaetcs ¢ oueHkn OB JDK no metoay
Simpson’s Biplan. Mo gaHHbIM EBponeiickoi accoumalui no Biu-
3yanu3npyrowmm mMetogam u AMepuKaHckoro o6LecTsa 3xokap-
anorpadouu B Kapauonoruu cHuxkerne OB JIK 6onee 10% ot uc-
XOAHOr0 YPOBHSA U CHIDKEHNEe MeHee 53% ABNAIOTCA Npu3HaKamu
pazsutua KT Ha dooHe NpoTMBOOMYX0NeBoro neyeHms [43]. He-
CKOMbKO OTnnYaloTcs AmarHoctuyeckune kputepun KT EOK: cHu-
xeHne ®B JTXK 6onee 10% 0T UCXOAHOr0 YPOBHA M HKe 50%
[43]. BmecTe ¢ Tem nokasaHo, 410 OB JIK HeocTaT04HO YyBCTBU-
TeNbHA 191 BbISABIIEHWUS PAHHWUX USMEHEHU (CyOKnuHuyeckom KT)
B COKpaTWUTENbHOM cnocobHOCTU Muokapaa [44]. Vicnons3yemas B
nocnefHee BpemMs TEXHONOMMS CNeK-TPEKUHI 3XoKapanorpagus
(CT3) B nBymepHOM (2D) 1 TpexmepHOM pexxumax (3D) 6onee vys-
CTBUTENbHA K U3MEHEHWUAM, NPESLIECTBYIOLLUM CHUXKEHMIO OB JTHK
[45]. 2D-CT3 npumeHsieTCa AN OLEHKN MapameTpoB fedhopmaumm
JDK. Hanbonee m3y4eHHbIM napameTpom Aedhopmauuu SBnsetcs
nokasaresb rno6anbHon npogonsHoi aecpopmaumn (GLS). OTHO-
CUTENbHOE MPOLEHTHOE CHMKeHNe GLS >15% 0T ncxogHoro cym-
TaeTCA NaTonornyeckum 1 ABNAETCH MapkepoM PaHHEN CyOKNUHN-
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yeckom anchyHkumn JIK [1]. Ho cHuxeHne nokasarens GLS He
ABNIAETCA NMOKa3aHUeM 17 KOPPeKLU Uau OTMEHbI NMPOBOAUMON
XumuoTtepanuu. B psae mccnefoBaHWii NpoaoKaeTcs U3yyeHue
3TOro nokasatensi. [naBHoe orpaHuyeHne TexHonorun GTI — ato
CHWXEHNe WHAGOPMATMBHOCTU MeTOAA Y BOJSIbHbIX C NOCTOSHHO
opmoii mepuatenbHoii aputmum. Mpenmywiectso 3D-CTI nepen
2D-CT3 B KOMNNEKCHOI OLiEHKe BCeX napameTpoB fedhopmauum
JDK (paguansHoit NpoAonbHON 1 LIMPKYAAPHO) NP 3anucu Tpex-
MEPHOro axoKapauorpaduyeckoro n3obpaxeHns n3 0gHON anu-
KanbHoW no3uuuu. G nomoubto 3D-3x0KI TakKe MOXHO onpe-
[ennTb TaKOW napameTp Aedoopmauuy Kak nnowans rinobansHomn
pedopmaumn (GAS — Global Area Strain) [16]. B HacTosiLLee Bpems
3TOT MeTOJ HeA0CTaTO4HO U3Y4eH, MPOBOAATCS WUCCNef0BaHUS B
3TOM HanpasneHuu.

Bcem 60nbHbIM, NPOLUEALIMM MPOTUBOONYXONIEBOE NeYeHue, no-
Ka3aHo npoBefeHue anekTpokapanorpamMmsl (3K npu nnaHoBom
0CMOTpE A0 v nocsie NPoBefeHHON Xumuotepanuu. IsmeHeHms Ha
IKT sBnstoTCs HecneuuuyHbIMM AN KapanOTOKCUYHOCTH. OfHa-
KO, NPW BbISBNEHUM TaKUX U3MEHEHUIA KaK: Taxukapaus, 3meHe-
HUS cermeHTa ST-T, HapyLUeHWs puTMa W NPOBOAUMOCTU Y AaH-
HOIA KaTeropuu 60bHbIX, MOXET CBUAETENILCTBOBATL O PA3BUTUK
nosgHen KT [1].

OaHNM 13 COBPEMEHHbIX METOMI0B, OLEHIBAKOLWIMIA CTPYKTYPHO-
(PYHKLMOHANbHOE COCTOSHWE CepaLla U NO3BONSAKLWMA BbIABNATH
(pn6p0O3HO-PYOLIOBLIE W3MEHEHUS MUOKapha, KOTopble MOryT
WMeTb NPOrHOCTUYECKOE 3HAYeHMe NPUMEHUTESTbHO K HapyLIeHu-
am oyHKuui JIK aensaetca MPT [1]. OgHako anddoepeHumanbHas
AuarHoctuka auddysHoro moéposa npu aHTPaUMKIMHOBOM Mo-
paXKeHWUM cephua n apyroro reHesa ¢ nomolbio MPT B HacTosLee
Bpems 3atpyaHutensHa. Pons MPT B OLeHKe KapaAMOTOKCU4HOCTY
NPOTMBOOMNYX0/IEBOr0 JIEHEHUS ABMSETCA MAIOM3Y4YEHHbIM U Tpe-
OyeT AanbHenLnX nccneaoBaHuii.

MpodmnakTuka u neveHne KapaUOTOKCUYHOCTH XMMUOTEpanuu

B HacTosillee BpemMs akTMBHO M3Y4alOTCA JIEKAPCTBEHHbIE Mpe-
napatbl Ans npotuNakTUKK KapaumoToKcUyHocTU. merowmecs
[aHHble UCCMeA0BaHMA MO Knaccam npenapatoB NPOTMBOPEYU-
Bbl, OIHAKO CTOUT OTMETUTb, YTO BCE OHU MMEKOT He6OSbLUYI0
BbIGOPKY M KOPOTKYH MPOAOMKNTENbHOCTb HabNoaeHus. B page
NCCMEef0BaHUI 0Ka3aHbl KapauOnpOTEKTUBHbIE CBOMCTBA 6110Ka-
TOPOB peLenTopa aHrnoTeH3uHa Il (kapgecaprtaH, TenmucapTaH),
WHrMOUTOPOB aAHTUOTEH3WUHMpeBpaLLaowmin epmenta (NAMN®)
(sHananpun) n 6eTa-6510kaTOPOB (KapBeannos, Hebusonon) [46-
50]. B uccnenosaHu OVERCOM neveHue aHananpuiom u Kap-
BeAMNONOM npefoTepaiianc passutine KT BO3HMKILEA B Chef-
cteum nposogumoinr XT [50]. Bmecte ¢ Tem, B MCCrie4oBaHWUK
MANTICORE-101 6b1n0 noka3aHo, 4T0 nepuHAoNpun n 6uconpo-
NoN He npeaoTBpaLlaloT pemoaenupoBanue JIXK y 60nbHbIX ¢ 03
Ha dooHe nposogumon XT [51]. B ogHOM M3 Hambonee KPynHbIX
PaHAOMU3NPOBAHHBIX MNALE60-KOHTPOAUPYEMbIX WUCCef0BaHNIA
PRADA, nocBALLEHHOM NePBUYHON NPOMUNAKTMKE OMCHYHKLMN
MWOKapAa, BbI3BAHHOW aHTPALMKIUHAMU, C WUCMONb30BAHUEM
6J10KaTOPOB peLenTopa aHruoTeHsuHa I, npofemMoHCTpMpoBaH
KapAMonpoTeKTUBHBLIA 3hdheKT KaHaecapTaHa. B uccneposanune
6b1n10 BKNo4eHo 130 60nbHbIX PMXX B paHHei ctagun 6e3 CC3.
BonbHble 6bIIN paHAOMU3NPOBAHbI B FPYNMbI, NONYYaBLUINE KaHae-
capTaH, MEeTONpOnoNacyKUnHar, KOMOUHALMIO 3TUX Npenapartos a
TaKxe nnaue6o Ha poHe aLbHOBAHTHOW XMMUOTEpanuu (B COCTaB

KOTOPOW BXOAWUSIN QHTPaALMKNUHBI). B KayecTse nepBM4HON KOHEY-
HO TOYKM paccmaTpusani nokasaresib ®B JDK, oueHuBatowmincs
¢ nomolubto MPT. B rpynne nnauebo cHumxeHne ®B JIXK cocta-
BUNO 2,6% (95% poseputenbHblid MHTepBan 1,5-3,8), B rpynne
kaHpecaptaHa — 0,8% (95% poseputensHblil nHTepsan 0,4-1,9).
Paznuuns mexay rpynnamu JOCTUMN CTaTUCTUYECKON 3HAYUMO-
ctu (p=0,026). MeTononpon He oKasan noo6Horo adexra [48].

B apyrom paHnomMn3MpoBaHHOM ABOMHOM CNenoMm niawe60o-KoH-
TPONUPYEMbIM UCCNEef0BaHWK € UCnonb3oBaHuemM NAMND (nuaunHo-
npwui) n 6eTa-6/10kaToOpPoB (Kapseaunos) 6oina NnpogeMOHCTPUPO-
BaHa 9(DMEKTUBHOCTb NPOUNAKTUKI AAHHLIMW Mpenaparamn y
60MbHbIX, B aHAMHE3e KOTOPbLIX NMPOBOAUNACL AHTPALMKIIMH-CO-
Jepxawas XT. B uccnenoBaHum npuHANM yqactue 468 XeHLUuH
¢ PMX, cpenHero Bo3pacta 51+10,7 net. bonbHbie 6bin paHao-
MMW3MPOBAHHbI B FPYNMbl, NOAyYaBLUMe Nnaue6o, NUSUHONPUA UK
Kapsegunon. Yactota pa3sutus KT He pasnuyanack B nogrpynnax,
0QHAKO Y 60MbHbIX, MONYYMBLUNX AHTPALMKINH-COAEPXKALLYIO X~
MMOTEPaNuio, Tepannua KapBeaunonoM U N3UHONPUIOM CHIXXana
BepoATHOCTb pa3sutus KT (4actota KT B rpynne nnaue6o cocra-
Buna 47%, B rpynne nusuHonpuna 37%, B rpynne Kapeegunona
31%). Kpome Toro, Ha dooHe npumeHeHns nuaunonpuna (0L 0.53
(95% [ 0,30-0,94; p = 0.015) n kapseaunona (OLU 0.49 (95% AW
0,27-0,89; p = 0,009) KT passusanaco no3xe. Ha poHe npuema
KaK NM3MHONPUNa, Tak 1 KapBeaunona J0CTOBEPHO PEXe Npouc-
X0[uUna 0TMEHa XxumuoTepanum [52].

Ha cerofHsALUHWUIA AeHb, eANHCTBEHHBIA Npenapat, 0406peHHbI
FDA (Food and Drug Administration) u EMEA (European Medicines
Agency) ans npodunaktnkn KT npu aHTpaunkiiMHOBON XUMUOTE-
panuu, SBnseTcs AeKCpPa3oKcaH, NpeacTaBNAOLWLMA COBON LUKIN-
4eCKOe MPOU3BOAHOE 3MMNEHAMUHTETPAYKCYHOR KUCAOTbI. 3TOT
npenapar 0ka3blBaeT KapLMONPOTEKTUBHOE [AENCTBUE 32 CHET WH-
rnéupoBaHns Kommnnekca aHTpaunknuH-Tononsomepasa 2p-AHK.
[lekcpa3okcaH pekomengoBaH npu PMDXK, ecnu KymmynaTusHas
J103a fokcopy6uuuHa 6onee 300mr/m2 unu anupybuuuHa 540 mr/
m? [50]. OfHaKo cnefyeT OTMETWTb, YTO MPUMEHeHWe npenapara
[IeKCPa30KCaH MMEeT CYLUECTBEHHOE OrpaHuyeHue, TaK Kak Lek-
CPa3oKCaH CHMXaeT 3)heKTMBHOCTb NPOTUBOOMYXOSIEBON Tepa-
nun. [lekcpasokcaH MOXET ObITb PEKOMEH0BAH TOMbKO B Cly4ae
HEBO3MOXHOCTW 3aMEHWUTb aHTPALUKIMHBI HA Apyrue npenaparbl
Ha (DOHe YXXe AOCTMIHYTON BbICOKOM KYMYNATMBHOW [03bl. Bce
BblLE CKA3aHHOE Hapsfdy C HeOOXOAMMOCTbIO BBEAEHMS BbICO-
Knx 003 JekcpasokcaHa, B 10 pa3 npeBblwaOLWMX A03bl AHTPa-
LUMKMNHOB, NPUBESIO K TOMY, YTO Nnpenapat He Nony4un LUKUPOKo-
ro pacnpoctpaHeHus. lMpoBOAATCA MCCNefOBAHUA N0 U3Y4EHUHD
KOMOGMHWPOBAHHOMO npenapaTa BancapTaH-cakyoutpun [53] u
nBabpaamHa [54-55] ¢ Lenbio BO3MOXHOW npodounaktukm KT.

3AKNHOYEHUE

OTtpaneHHble NOCNEACTBUS  KapAWOTOKCMYECKUX 3(PeKToB
NPOTMBOONYXONEBOA Tepanuu (XMMWUO-, Ny4eBas Tepanus) CHU-
)Kal0T BbDKMBAEMOCTb W KA4eCTBO MXW3HW 60MbHbIX, NEPEHEeCLLNX
OHKONOrmyeckne 3abonieBaHusd. B HacTosillee Bpems, SBNsfeTcs
aKTyaslbHbIM U3Y4YeHMEe HEe TONIbKO PaHHMX, HO U NO3OHUX Kapau-
0TOKCMYECKUX 3(PEKTOB, a TaKXKE UX PAHHEE BbIABNEHWUE W MpPo-
dunaktuka.

KOH(ANKT MHTEPECOB: BCE aBTOPbI 3asBASOT 00 OTCYTCTBUW
KOH(DANKTA MHTEPECOB.
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SUMMARY

Oncological and cardiovascular diseases (CVD) hold aleading position
among the causes of mortality in many countries of the world, including
the Russian Federation [1]. In recent years, a decrease in mortality due
to oncologic diseases (0D) is noted around the world thanks to early
diagnostics, as well as to the development and implementation of new
technologies and therapeutic treatment strategies (chemotherapy,
targeted and radiation therapy). Among patients with OD who received
chemotherapy and radiation therapy, CVD is one of the leading causes
of poor prognosis, including lethal outcomes [2-5]. The long-term
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cardiotoxic effects of antitumor therapy (chemotherapy, radiation
therapy) reduce the survival rate and quality of life of patients who
suffer from cancer. Thus, early diagnostics and timely detection of the
cardiotoxic effects that follow antitumor treatment is one of the main
tasks of cardio-oncology.
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INTRODUCTION

and radiation therapy). A study by the SEER Cancer Statistics

Oncological and cardiovascular diseases (CVD) hold a leading
position among the causes of mortality in many countries of
the world, including the Russian Federation [1]. In recent
years, a decrease in mortality due to oncologic diseases (0D)
is noted around the world thanks to early diagnostics, as well
as to the development and implementation of new technologies
and therapeutic treatment strategies (chemotherapy, targeted

Review analyzed the treatment results of patients with breast
cancer (BC) over the period from 1975 to 2016, which showed
that the 5-year survival rate following an early-stage diagnosis
of the disease in the United States increased from 79% in 1990
to 89.9% in 2015 [3, 6, 7]. The number of surviving cancer
patients is expected to increase by roughly 30% around the
world over the next decade [8].
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Among patients with OD who received chemotherapy and radiation
therapy, CVD is one of the leading causes of poor prognosis,
including lethal outcomes [2-5]. The most common CVD worldwide,
including the Russian Federation, is arterial hypertension (AH).
According to the ESSE study, 45.4% of men and 41.6% of women
showed hypertension among the population of our country aged
24-64 [9]. For that reason, hypertension is often associated with
0D. Thus, according to E. Mouhayar et al., hypertension occurred
in 30% of cancer patients [10]. AH may both occur in combination
with OD, as well as develop and progress over the course of
antitumor treatment. In a retrospective study by Hequet et al., 2004,
among 141 patients treated with anthracyclines for lymphoma,
18% were diagnosed with hypertension 5 years after treatment
with 60% of them manifesting subclinical cardiomyopathy,
indicating that hypertension is a risk factor for cardiotoxicity [11].
Similar data were yielded in another study. Smitz et al. showed
that patients with lymphoma and AH who received a combination
therapy of (R)-CHOP (rituximab, cyclophosphamide, doxorubicin,
vincristine and prednisolone), showed a more frequent decrease in
LVEF (19.7% of all cases) than patients without hypertension (6.6%
of all cases). Analysis of that study also showed that hypertension
entailed a delay in ordering chemotherapy, ordering less intensive
chemotherapy (CT) and even its cancellation [12]. The results of
the above studies, as well as many others, have made it possible
to conclude that hypertension is one of the risk factors for the
development of cardiotoxicity during antitumor treatment [13].

Mortality in OD patients with CVD may be due to the cardiotoxic
effect of antitumor therapy or the progression of previously-
existing CVD.

Definition, risks and complications of cardiotoxicity

Cardiotoxicity (CT) is a collective term that encompasses
all adverse manifestations of the cardiovascular system (CVS)
occurring during or after antitumor treatment. The most common
clinical manifestations of cardiotoxicity are left ventricular
dysfunction, heart failure (HF), and hypertension [14]. CT can be
complicated by cardiac arrhythmias and conduction, myocardial
infarction (MI), deep vein thrombosis (DVT), and pulmonary
embolism (PE).

Table 1. Risk factors for the development of cardiotoxicity [1]:

(PV <50 or high BNP)
IHD (verified)
Cardiovascular diseases (CVD)
Cardiomyopathy
Heart sarcoidosis

Smoking

Alcohol abuse
Obesity

Sedentary lifestyle

Lifestyle risk factors

Cardiovascular risk factors
Diabetes
Hypercholesterolemia

Previous tumor treatment with

« Anthracycline antibiotics
« Radiation therapy of the chest and/or mediastinum.

Acute, early, delayed (late) CT are discrete [1]. Subclinical CT is
also discrete [15].

Acute CT develops in approximately 1% of all patients during
antitumor treatment, and is commonly reversible [1]. Early
CT develops over the course of 1 year, with so-called delayed
(late) CT manifesting after 1 year of chemotherapy treatment
and beyond [15]. According to its mechanism of action on the
myocardium, chemotherapy is conditionally divided into two
types. Type | (irreversible type) includes drugs with a direct
toxic effect on the myocardium; these are mainly anthracycline
antibiotics. These drugs trigger the process of apoptosis of the
cardiomyocytes and promote a reduction in the contractility
of preserved cardiomyocytes, all of which leads to irreversible
myocardial dysfunction. The degree of myocardial damage
depends on the cumulative dose of the chemotherapy drug. Type
[l (reversible type) includes drugs featuring a partial damaging
ability with respect to cardiomyocytes. The degree of myocardial
damage in this case does not depend on the cumulative dose of
the drug. That group of drugs includes monoclonal antibodies
(mainly trastuzumab), kinase inhibitors (sunitinib) and others
[1, 16]. Given the high effectiveness of anthracyclines in the
treatment of malignant neoplasms, these drugs are included in
many treatment regimens for cancer patients.

One of the most common oncological diseases among women
is breast cancer, which consistently occupies a lead position in
the structure of female mortality. Cardiotoxicity accompanying
breast cancer occurs mainly during treatment with anthracyclines
(doxorubicin, epirubicin), which form part of the main treatment
regimens for the disease. CT predictors have been developed
using anthracycline-containing therapy, which, in addition to the
predictors listed in Table 1, include the cumulative dose of the
drug, as well as the rate and mode of its administration. Since
2016, the A.L. Myasnikov Federal State Budgetary Institution
Scientific Research Center for Cardiology at the Russian Ministry of
Healthcare has been conducting a study to search for early markers
and risk factors of cardiotoxicity in patients with triple negative
breast cancer and hypertension treated with anthracycline-
containing chemotherapy. In that study, it was confirmed that a

Heart failure with a preserved and reduced left ventricular (LV) ejection fraction (EF)
Asymptomatic LV dysfunction

AH and AH with LV hypertrophy

Moderate or severe valve pathology with LV hypertrophy or LV lesion
Severe arrhythmias and perturbations of cardiac conduction

Age (< 18 years; > 50 years for trastuzumab;
> 65 years for anthracyclines)
Family history of early CHD (< 50 years)

Note: AH — arterial hypertension;, CHD — coronary heart disease; LV — left ventricle.
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large cumulative dose of doxorubicin (anthracycline) causes
greater myocardial damage (acute cardiotoxicity), especially in
patients with breast cancer (BC) and hypertension [17].

Diagnostics, prevention and treatment of late CT in patients with
BC and AH, as the most frequently combined OD and CVD, is not
well understood. Lately, special attention has been paid to searching
for the most informative predictors of the development of late CT
using biomarker definitions, speckle tracking echocardiography, in
two-dimensional and three-dimensional modes.

Late cardiotoxicity

Most of the work has been devoted to studying the acute and
early cardiotoxicity of chemotherapy. In view of the increased life
expectancy of OD patients, it seems important to study the effect of
antitumor therapy on their CVS rates over the long term following
antitumor treatment in order to improve the prognosis for patients
who have undergone such treatment.

Late CT may vary from subclinical myocardial dysfunction to
the terminal stage of chronic heart failure (CHF), the development
of MI, hypertension and other CVDs that affect the duration and
quality of life. It should be noted that most studies of late CT
involved patients who had had OD in childhood or adolescence [18-
24]. These studies form the basic understanding of the incidence
and risk factors of late CT.

One ofthe largest such studies in the United States, which included
14,000 patients treated for OD of various localizations between
1970 and 1986, showed that group of patients to have subsequently
manifested a decrease in life expectancy in combination with high
risks of developing chronic noncommunicable diseases [56-57].

It was shown in a retrospective study that 15-25 years after
their childhood or adolescent treatment for malignant neoplasms
(of different localization), such patients demonstrated a CVD
mortality rate 8.2 times higher than that of their peers [25, 26]. In
their study of 14,359 patients who had undergone OD antitumor
treatment, Armstrong G.T. et al. also demonstrated a decrease
in life expectancy and a high incidence of chronic non-infectious
diseases, including hypertension, coronary heart disease and
others. For example, a 24-year-old patient who had suffered cancer
in childhood had a life-threatening or fatal-event rate similar to
that of his 50-year-old brother. These authors demonstrated that
35 years after an 0D, the risk of developing heart failure was 10.9
times higher (95% Cl 4.5-26.0), as compared to siblings of the
same age [20].

A prospective study by Mulrooney D.A., Yeazel M.W.,
KawashimaT et al. shed light on the main outcomes of CT during
later stages, especially in those patients who were treated with
anthracycline antibiotics and radiation therapy. Thus, it was shown
that the risks were significantly higher in terms of the development
of heart failure (0S 5.9, 95% Cl 3.4-9.6), myocardial infarction (0S
5.0, 95% Cl 3.3-11.9) and valvular apparatus pathology (0S 4.8,
95% Cl 3.0-7.6) [27].

Ina similarly designed study conducted by Berthe M. et al., 1,474
patients took part who were diagnosed with Hodgkin’s lymphoma
in childhood. The survey was conducted 18.7 years after the initial
diagnosis. That study also confirmed that the risks of MI, CHF in
such patients were significantly higher compared to the general
population. [21].

In the recommendations by the European Society of Cardiology
(EQC), CT entailing antitumor treatment and developing late was
presented in the sections «myocardial dysfunction,» «vascular
disease» and «valvular apparatus pathology.»

The myocardial dysfunction group includes LV dysfunction and

CHF. In patients with OD and a history of anthracycline antibiotic
treatment, there remains a lifelong risk of developing LV dysfunction
and heart failure [22, 24].

The frequency of developing left ventricular dysfunction (LVD) as
a result of treatment with anthracyclines depends on the total dose
of the drug. Consider the respective figures for doxorubicin: with
a total dose of 400 mg/m?, the risk of developing an LVD is 3-5%;
with a total dose of 550 mg/m?, the risk of developing LVD is 26%;
and with a total dose of 700 mg/m? it is 18-48%. For liposomal
anthracyclines with a total dose exceeding 900 mg/m2, the risk of
developing LVD is 2%.

The incidence of LVD during treatment with monoclonal
antibodies (trastuzumab) may vary from 1.7% to 20.1%. For
alkylating agents such as cyclophosphamide, the risk of developing
LVD is between 7% and 28% [1].

The development of heart failure with a developed clinical picture
may occur 10 years after the therapy taken [28].

According to recommendations by the European Society
of Cardiology for treating OD and CT, patients treated with
chemotherapy are encouraged to monitor the status of their CVS
via heart imaging and the identification of biomarkers to reach an
early diagnosis of their subclinical heart failure [1].

The “vascular disease” and “valvular apparatus pathology”
disease group includes CT, which is mainly frolic due to radiation
therapy (RT). Long-term cardiotoxicity of RT is manifested by
atherosclerotic lesions of the coronary bed and degenerative
changes in the valvular apparatus.

Several mechanisms of CT development during RT are considered.
One of the main ones is endothelial dysfunction (ED) [29]. With
endothelial dysfunction, edema of the endothelial cells develops, an
increase in the permeability and deposition of fibrin in the interstitium
occurs, which ultimately leads to the formation of fibrosis. An
increase in superoxides and peroxides is another cascade of
reactions that forms endothelial dysfunction via the production of
reactive oxygen species [30] and the nuclear “kappa bi” factor (Nf-
kB) [31]. In addition, cytokines and growth factors (the transforming
growth factor 1 (TGFb1) and interleukin 1§ (IL-1B)) can stimulate
endothelial proliferation, fibroblast proliferation, collagen deposition
and fibrosis, leading to the progression of vascular lesion in the
vascular wall [32]. All of these reactions form secondary systemic
inflammation with an increase in the level of pro-inflammatory
cytokines IL-6, C-reactive protein (CRP), tumor necrosis factor-a,
interferon-y, and anti-inflammatory cytokine IL-10 [33].

In the irradiated coronary arteries, the proliferation of intima and
fibrosis lead to a narrowing of the lumen; in them, loss of smooth
muscle cells and adventitious fibrosis are more often observed [34].
The combined effect of radiation and traditional CVD risk factors can
significantly accelerate the atherosclerosis induced by RT [35].

Pathology of the valvular apparatus evolves as a result of endothelial
damage and the fibrosis of its tissues triggered by mechanisms
identical to those involved in vascular lesions under RT. In addition,
radiation therapy is a powerful stimulant for pro-calcining factors,
such as osteopontin, RUNX2 and alkaline phosphatase, which
regulate the metabolism of calcium; it all results in the destruction
and calcification of the valvular apparatus [36].

Therefore, even in the absence of symptoms, patients with a
history of mediastinal radiation are recommended to undergo an
examination to detect CAD [1] 5 years after treatment and every
5 years thereafter, as it may develop within the first 10 years. In
patients younger than 50 and those of an older age, the latent
period may be longer. In case of breast cancer after RT, the lesion
of the middle and distal segments of the anterior descending artery
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is most characteristic. With the development of CAD, the risk of
death is doubled, and the relative risk of death from myocardial
infarction increases by a factor of 2.2-8.8 [37].

It is noteworthy that the section “vascular diseases” in the
recommendations of the EOC contains no data on the development
or progression of previously-recorded hypertension in patients
with acute OD.

Pathology of the valvular apparatus is quite common: 1% after
10 years, 5% after 15 years, 6% 20 years after RT. The frequency of
valvular defects sharply increases 20 years after RT. For mild aortic
insufficiency, the frequency is 45%, for moderate and severe it is
15%, for aortic valve stenosis it is 16%, for mild mitral insufficiency
it is 48%, for mild pulmonary valve insufficiency it is 12% [37]. The
average interval preceding the diagnosis after mediastinal RT is 22
years.

Monitoring of the structural and functional state of the heart by
the method of transthoracic echocardiography (EchoCG) in patients
who received RT as a result of OD should be undertaken 10 years
after irradiation and every 5 years thereafter [1, 37].

Diagnostic methods for late cardiotoxicity

The identification of acute and early cardiotoxicity uses the
definition of biomarkers, such as: Troponin T, Troponin I; however,
they are notinformative for the detection of late CT [38]. Determining
BNP/NT-proBNP to detect HF is widely recognized [39]. A number
of studies have examined the role of NT-proBNP as a non-invasive
method for detecting late CT. In a retrospective study, Amal
Z. et al. looked into the concentration of NT-proBNP and tissue
myocardial dopplerography (TMD) as markers of the development
of late CT in 90 patients who suffered from OD in their childhood
and received antitumor treatment (anthracycline antibiotics and
radiation therapy). Of these patients, 30% showed an increase in
NT-proBNP, which correlated with a younger age at the time of
diagnosis, a high cumulative dose of anthracycline, and radiation
therapy [40]. A similar result was yielded in a study by Sherief et
al., which revealed an asymptomatic increase in NT-proBNP in
20% of the 50 surviving patients treated for cancer [41]. Similar
results were obtained in another study in which an increase in NT-
proBNP was detected in 13% of 122 surviving children with OD
within remote periods following antitumor treatment. However, the
authors of that study found no significant link between the patients’
age and the increase in NT-proBNP. Instead, they saw a clear link
of a different nature — that between increased NT-proBNP and a
higher cumulative dose of anthracyclines [42]. It should be noted
that the authors of the above studies point to an asymptomatic
increase in NT-proBNP, which may be regarded as a subclinical
stage of heart failure. Moreover, during the years of those studies,
no diagnostic criteria for the degree of increase in BNP/NT-proBNP
in heart-failure diagnosis had yet been adopted. Studies of the role
of NT-proBNP as an early marker of late subclinical cardiotoxicity
are still underway today, and that marker may be recommended
for screening patients with acute OD who feature a history of
anthracycline-containing chemotherapy [1].

Transthoracic echocardiography (TTE) is recommended to be
taken both initially (before antitumor treatment) and subsequently
as a dynamic follow-up in patients with acute OD. The algorithm for
diagnosing the structural and functional state of the heart begins
with an assessment of LVEF following the Simpson’s Biplan method.
According to the European Association for Imaging Methods and the
American Society of Echocardiography in Cardiology, a decrease in
LVEF by more than 10% off its initial level and a decrease to less than
53% are signs of GT development against the backdrop of antitumor
treatment [43]. The diagnostic criteria for CT EQC differ slightly: a

decrease in LVEF by more than 10% of the initial level and its drop
below 50% [43]. However, it was shown that LVEF is not sensitive
enough to detect early changes (subclinical CT) in myocardial
contractility [44]. The speckle-tracking echocardiography (STE)
technology used recently in its two-dimensional (2D) and three-
dimensional (3D) modes is more sensitive to changes that precede
a decrease in LVEF [45]. 2D-STE is used to assess the parameters
of LV deformation. The most studied deformation parameter is
the global longitudinal strain index (GLS). A relative percentage
reduction in GLS by more than 15% of the baseline is considered
pathological and is a marker of early subclinical LV dysfunction [1].
But a decrease in GLS is not indicative of the need to correct or
discontinue chemotherapy. A number of studies continue looking
into this indicator. The main limitation of STE technology is a
decrease in the method’s information content in patients with a
permanent form of atrial fibrillation. The advantage of 3D-STE over
2D-STE lies in its comprehensive assessment of all LV deformation
parameters (radial, longitudinal and circular) when recording a
three-dimensional echocardiographic image from a single apical
position. Using 3D TTE, it is also possible to determine such a
deformation parameter as the Global Area Strain (GAS) [16].
Currently, this method is not well understood and research is
proceeding in that direction.

All patients undergoing antitumor treatment should take an
electrocardiogram (ECG) during their routine examination prior
to and following chemotherapy. ECG changes are nonspecific
for cardiotoxicity. However, when such changes as tachycardia,
changes in the ST-T segment, rhythm and conduction disturbances
are revealed in that category of patients, these may indicate the
development of late CT [1].

One of the cutting-edge methods for assessing the structural and
functional state of the heart and detecting fibro-cicatricial changes
in the myocardium, which may have prognostic value in relation
to impaired LV function, is MRI [1]. However, the differential
diagnostics of diffuse fibrosis in case of anthracycline lesions of the
heart and those of other genesis using MRI remains difficult. The
role of MRI in assessing the cardiotoxicity of antitumor treatment
is poorly understood and requires further research.

Prevention and treatment of chemotherapy cardiotoxicity

Currently, drugs are being actively studied to prevent
cardiotoxicity. Available research data on the classes of drugs are
contradictory, but it is worth noting that they are all limited to a
small sample group and a short observation span. In a number of
studies, cardioprotective properties have been proven with respect
to angiotensin Il receptor blockers (candesartan, telmisartan),
angiotensin-converting enzyme inhibitors (ACE inhibitors)
(enalapril) and beta-blockers (carvedilol, nebivolol) [46-50]. In the
OVERCOM study, treatment with enalapril and carvedilol prevented
the development of CT arising as a result of ongoing chemotherapy
[50]. At the same time, the MANTICORE-101 study showed that
perindopril and bisoprolol do not prevent LV remodeling in patients
with acute OD against the backdrop of chemotherapy [51]. In one
of the largest randomized, placebo-controlled trials of PRADA,
dedicated to the primary prevention of myocardial dysfunction
caused by anthracyclines using angiotensin Il receptor blockers,
the cardioprotective effect of candesartan was demonstrated. The
study included 130 patients with early breast cancer without CVD.
Patients were randomized into groups receiving candesartan,
metoprolol succinate, a combination of these drugs, and placebo
against the backdrop of adjuvant chemotherapy (which included
anthracyclines). The LVEF was evaluated as the primary endpoint,
as measured by MRI. In the placebo group, the decrease in LVEF
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was 2.6% (with a 95% confidence interval of 1.5-3.8); in the
candesartan group, it was 0.8% (with a 95% confidence interval
of 0.4-1.9). Differences between the groups reached a statistically-
significant level (p = 0.026). Metoprolol failed to demonstrate a
similar effect [48].

Another randomized, double-blind, placebo-controlled study
using AGE inhibitors (lisinopril) and beta-blockers (carvedilol)
demonstrated the effectiveness of prophylaxis with these drugs in
patients with a history of anthracycline-containing chemotherapy.
The study involved 468 women with breast cancer, averaging
51 +10.7 years of age. Patients were randomized into placebo,
lisinopril, or carvedilol groups. The incidence of CT did not differ
in the subgroups; however, in patients receiving anthracycline-
containing chemotherapy, carvedilol and lisinopril therapy reduced
the likelihood of developing CT (the incidence of CT in the placebo
group was 47%, in the lisinopril group it was 37%, and in the
carvedilol group it was 31%). In addition, CT developed later against
the background use of lisinopril (OR 0.53 (95% CI 0.30-0.94; p =
0.015)) and carvedilol (OR 0.49 (95% CI 0.27-0.89; p = 0.009)).
With both lisinopril and carvedilol, chemotherapy was significantly
less likely to be canceled [52].

To date, the only drug approved by the FDA (Food and Drug
Administration) and EMEA (European Medicines Agency) to
prevent CT in anthracycline chemotherapy is dexrazoxane, which is
a cyclic derivative of ethylenediaminetetraacetic acid. This drug has
a cardioprotective effect by inhibiting the 23-DNA anthracycline-
topoisomerase complex. Dexrazoxane is recommended for breast
cancer if the cumulative dose of doxorubicin exceeds 300 mg/m?
or that of epirubicin exceeds 540 mg/m? [50]. However, it should
be noted that the use of dexrazoxane has a significant limitation,
since dexrazoxane reduces the effectiveness of antitumor therapy.
Dexrazoxane can only be recommended if it is not possible to
replace anthracyclines with other drugs against the backdrop of
an already-achieved high cumulative dose. All of the above, along
with the need for high doses of dexrazoxane (10 times the dose of
anthracyclines), has led to the limited use of the drug. Research is
under way to study the combined drug valsartan-sacubitril [53] and
ivabradine [54-55] with the aim of the possible prevention of CT.

CONCLUSION

The long-term cardiotoxic effects of antitumor therapy
(chemotherapy, radiation therapy) reduce the survival rate and
quality of life of patients who suffer from cancer. Currently, it is
relevant to study not only early, but also late cardiotoxic effects, as
well as their early detection and prevention.
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K 90-JIETHEMY KOBUJIEHD
AKAJAEMWKA YA30BA E.N.

[ny6okoyBaxkaembli EBreHuin iBaHoBunY!

OT umeHmn Accoumauuu kapanonoroB Pecny6nukn Yaoeku-
CTaH, KonnekTuea Pecny6iMKaHCKOro creLmann3npoBaHHOro
LieHTpa Kapanonorum nosapasnsem Bac ¢ 90-netuem! G tobu-
neem Bac no3apaensioT He TOMbKO BPadnu-Kapavonorn He-
06baTHOro GHI', EBpOnbI 1 BCEI MNAHEThI, HO W NPeX/e BCEro
COTHM ThICAY NIOAEN, 3a 340p0Bbe KOTOPbIX Bbl, He Laas Bpe-
MEHW W CWUM, HencHepnaemoin AyLIEBHOW 3HEPruu, BCHO CBOD
CO3HATeJIbHYI0 XKM3Hb CpaXkaeTech U 6opeTechk!

Bbl npoLuny TPYAHbIA NyTb OT PALOBOrO Kapauonora 1o
akagemuka PAH n PAMH, nupektopa Poccuiickoro Kapauo-
NOrNYeCcKOro Hay4Ho-NPoM3BOACTBEHHOIO KOMIIEKCa, naype-
ara JleHuHckon, [ocynapcTBeHHoit 1 Ho6eneBCcKon npemum B
cocTaBe JBWXeHus «Bpadn mupa 3a npefoTepalleHune agep-
HOM BOWHbI», BHEC/IN OFPOMHBIIT BKNag B (PyHOAMEHTANIbHYO
1 NPAKTUYECKYIO Kapanonoruto... Ho a, 6bITb MOXXET Aaxe C
N3BECTHOWM [JONeN 3rom3ma, CYMTar, 4YTo rnaBHoe Bawe go-
CTUXeHWe — CO3AaHne 3HaMEeHWUTOI CUCTEMbI Kapauosoruye-
CKOW CNy>X6bl, He UMEIOLLIEN aHANoroB B Mupe. A NoHUmato,
CKONbKO HEpPBHbIX KIETOK ObII0 M3pacxofoBaHo Bamu ans
NPUHATUA McTopuyeckoro MoctaHosneHus B 1975 rogy, HO
OHO CTano OHEM pOXKOEHUS KapAWonoruu He ToNbkKo B Poc-
Cuu, HO 1 B Y36eKucTaHe, 1 TO XXe camoe MOryT NMoBTOPUTb
33 MHOM Y4éHble MHOMMX APYrux cTpaH. LencTBUTENbHO,
Hafo OblTb NOMOBOIA NOLWAALI0, 6NECTALLMM CMELMANNCTOM,
acTponorom, 3arnsHyswMM B GynyLiee, 4To6bl CO CKPUMOM
CIBUHYTb 3eMHYI0 3apXXaBeBLUYH OCb, M BCIe 3a 9TUM TONY-
KOM, N0 BCEM 3emre 3axeyb 3BE3abl U 3BE3a04kn: BKHL B
Mockse, HAW: B [etepbypre, Knese, MuHcKe, TallukeHTe,

buiukeke, Anma-Ate, Téunucu, EpesaHe, KuwinHése, baky...
Hayka peanbHO LIarHyna B npakTuky, 6e3 3Toro HeBO3MOXHO
ObINI0 CNPABUTLCA C 3NNAEMMEN CEPLEYHO-COCYAUCTBIX 3a60-
NeBaHWiA, 3aXNeCTHYBLUNX BeCb MUP. [10CTATOYHO HANOMHUTB,
YTO BHYTPUOGOSIbHWYHAA CMEPTHOCTb OT OCTPOro MHGapkTa
MuoKapaa cHmaunacbh ¢ 35,6% B 1976 rogy oo 11-12% un B
JarbHeiillem cTabunin3nposanach Ha 3TOM YPOBHe.

B 1987 rony Boneto cyab6bl CTaB MUHUCTPOM, Bbl no6unnce
MOBOPOTA FOCYAPCTBA B CTOPOHY MeAULIMHBI, HE N060ABLUNCH
Ha MonuTéopo ckasaTb, 4TO MeAULMHA B CTPaHe (OUHAHCUPY-
eTCA N0 0CTaTO4YHOMY NPUHLWMMY, KPOME TOr0, HeA0CTaTO4HO,
HE XBATaeT [aXe 3/IEMEHTApPHOr0 WHBEHTapA... Bbl 4o6UnmMch
YBENWUYEHNUs (PUHAHCUPOBAHMS, B TOM YWUCNe CO3MaHus aua-
FHOCTUHECKMX LIEHTPOB B CTpaHe. OnH 13 TaKnX LIEHTPOB, KO-
TOPbI DYHKLMOHMPYET A0 HACTOALLEr0 BPEMEHWN, OTKPbLINICA
B I. TalLKeHTe.

Y36ekckuit HAW kapauonorum otkpbiicsa 8 1976 r. npu Ba-
LLIE HENOCPEICTBEHHOW NOAAEPXKKE, NPOLLEN AONTUA 1 CNaB-
HbIA NyTb, NO Ykaay lpe3naeHTta npespatunca B Pecny6nu-
KaHCKWIA Creunanu3npoBaHHbln LeHTp Kapguonorum B 2003
rofy, 1 MHe 0CO6eHHO NMPUATHO BCMOMMHATL, Y4TO HA KaX40M
Luary Hawlen 6uorpacum mbl BCTpeyanu Bawy ropsyyto nog-
JEPXKY U yqactue.

Sl NOMHI0, KaK OAWH U3 POCCUIACKMX KOHFPECCOB MPOX0-
aun noa aesmsom «Kapawonorus 6e3 rpaHui». Beerpa, v B
CNOXXHOE BPeMS «X0NI04HOI>» BOWHbI, KOrAa Bbl Hawwm B ce6e
MY>KECTBO MOAAEPXKATb WHULMATMBY W3BECTHOrO amMepuKaH-
CKOro kapauonora b. JlayHa u opraHn3oBaTb MexyHapoaHoe
JBUKEHNE Bpayei, 60pHOLLMXCA 3a 3anpeLleHne saepHoro
opyxus. He1laBHO Mbl NPa3aHOBaNMA eLLE OAHO BblAAOLLEECS
cobbITUe — Bpy4eHne Bam 3onoTtoi memanu EBponeickoro
06LLiecTBa Kapanonoros! 3To 3BaHuMe cTano BcemupHbIM Npu-
3HaHMeM Bawumx orpomHbIX 3acnyr B 061acTy Kapamonoruu,
BbICOKOr0 aBTopuTeTa POCCUIACKOW LLUKOJbI Kapamonioros,
co3naHHoi Bamu! Co3pgaHHbiin Bamu LieHTp — ceroaHs oauH
13 (hnarMaHoB MUPOBOI KapPAMONOruu, XNBOE BONJIOLLEHNE
Bawlero TanaHta Bpaya, y4€HOro, nejarora, opraHu3aropa ¢
60nbLLIoN 6YKBbI!

JKenaem Bam Kpenkoro 340poBb$, HOBbIX TBOPHECKMX YCre-
XO0B 1 NpoLBeTaHus!

Bauu yuennk, [Jnpextop Pecryb/imkaHcKoro
Crieynanu3npoBaHHOro Hay4HO-NPaKTU4ECKOro
MegununHckoro LenTpa Kapamonorum M3 PY3,
lpeacenarens accouymnaymm kapanonoros Py3,
Axagemunk AH PY3 P.[1. KYPEAHOB
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ANNIVERSARIES

MARKING THE 90TH ANNIVERSARY
OF ACADEMIGIAN E.I. GHAZOV

Dear Yevgeny lvanovich,

On behalf of the Association of Cardiologists of Uzbekistan
and staff members of the Republican Specialized Center of
Cardiology, | would like to offer my congratulations on your
90th birthday! The congratulations are not only from the
cardiologists of the immense CIS, Europe and the whole globe,
but first of all, from the hundred thousand people for whose
health you have always been fighting and have spent all your
time, efforts and conscious life on!

You have gone the hard way up from an ordinary cardiologist
to an RAS and RAMS academician, director of the Russian
Cardiology Research and Production Complex, and also Lenin,
State and Nobel prize recipient as a member of the International
Physicians for the Prevention of Nuclear War movement, you
have made an enormous contribution to basic and practical
cardiology... However, for me, as selfish as it may seem, your
principal achievementisthe renowned cardiological service that
is unparalleled anywhere in the world. | can imagine how many
nerve cells you spent to make the epoch-making Resolution
in 1975, and it did become the birthday of cardiology not only
in Russia but also in Uzbekistan; and the same may be said
by researchers from many other countries. You really need
to be a pack horse, a brilliant scientist, an astrologist seeing
the future to move with difficulty the Earth’s rusted axis and
then light up the big and small stars throughout the world: All-
Russian Research Genter for Cardiology in Moscow, Research
Institutes: in St. Petersburg, Minsk, Tashkent, Bishkek, Alma-
Ata, Thilisi, Yerevan, Kishinev, Baku... Science has really come
into practice, without which it would be impossible to cope with
the epidemic of cardiovascular diseases that overwhelmed the
entire world. It is enough to recall that the in-hospital mortality
rate from acute myocardial infarction decreased from 35.6%
in1976 to 11-12%, and later was stabilized at that level.

When in 1987 by some quirk of fate you became minister,
you made the government address the needs of medicine and
you were not afraid to state to the Politburo that medicine had
rudimentary funding in our country, and even the simplest
tools were lacking... You have successfully increased funding,
including establishment of new diagnostic centers in our
country. One of the centers was opened in Tashkent, and it is
still operating.

The Uzbekistan Research Institute of Cardiology was opened
in 1976 through your direct support; it has traveled a long path
of glory and in 2003 became the Republican Specialized Center
of Cardiology by Presidential Decree. | am especially pleased

to recall that we have always received your whole-hearted
support and assistance on each step of our way.

| remember one of the Russian congresses that was
conducted under the slogan «Cardiology without Borders». It
was always true, even in hard «cold war» times, when you
found the courage to support the initiative of B. Lown, a
famous American cardiologist, and establish the international
movement of doctors fighting for banning nuclear weapons.
We have recently celebrated another great event, you were
awarded the Golden Medal of the European Society of
Cardiology. This means universal recognition of your immense
services in the field of cardiology and of the high standing of
the Russian school of cardiology developed by you. The Center
you have founded is currently on the top in global cardiology,
a living embodiment of your talent as a physician, researcher,
teacher and administrator with a capital letter!

We wish you good health, further creative success and
prosperity!

Your disciple,

Director of the Republican Specialized Research & Practical
Medical Center of Cardiology of the Ministry of Health

of the Republic of Uzbekistan,

Chairman of the Association of Cardiologists

of the Republic of Uzbekistan,

Member of the Academy of Science

of the Republic of Uzbekistan

R.D. KURBANOV
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EVENT TITLE

ERS International Congress 2019

International Conference of the Eurasian
Association of Cardiology "Controversial

and unresolved issues of cardiology 2019"

Patient Centered Meeting (PCM) on
Diabetes, Dyslipidemia and Hypertension

| Russian Conference
“Cardionephrology 2019"

VII All-Russian Gongress "Pulmonary
Hypertension - 2019"

| All-Russian Conference
‘Cardio Gastroenterology"

XVI All-Russian Congress "Arterial
Hypertension - 2020

DatE
OF THE
EVENT

Spain,
Madrid

Russia,
Moscow

Austria,
Vienna

Russia,
Moscow

Russia,
Moscow

Russia,
Moscow

Russia,
Yaroslavl

EveEnT
LocATion Link
SepTEmMBER 2019
98.09.2019- https://erscongress.org/?utm_source=ERS+newsletter&utm_
02‘ ] 0 2019 campaign=49a3b727fb-&utm_medium=email &utm_
o term=0_372fc3467c-49a3b727b-62412849
OcToser 2019
16.10.2019- ; . .
1710.2019 http://cardio-eur.asia/conferences/16_17_oct_2019
31.10.2019- )
03.11.2019 http://pcmddh.com/
Novemser 2019
27.11.2019 http://cardio-eur.asia/conferences/27_nov_2019
Decemser 2019
11.12.2019- i . .
12192019 http://www.gipertonik.ru/kongress-11-dec-12-dec-2019
Fesruary 2020
19.02.2020 http://cardio-eur.asia/conferences/19_feb_2020
March 2020
11.03.2020- ) . ,
19.03.2020 http://www.gipertonik.ru/kongress-11-mart-12-mart-2020
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MPABUJIA
HANPABJIEHWS, PELIEH3VUPOBAHUA U ONMYBJIMKOBAHWSA CTATEN,
HANPABJAEMbIX B )XYPHAN
«EBPA3UUCKNIA KAPQVNONOTMYECKUMN XXYPHAT»

(COCTABJIEHBI C YYETOM «EQJUHbIX TPEGOBAHWIA K PYKOMUCAM,
NMPEACTABJNIAEMbIM B BUOMEQWULWHCKKUE XYPHAIIbI>,
PA3PABOTAHHbIX MEXXOYHAPOOHbIM KOMWUTETOM
PE[JAKTOPOB MEAULINHCKWX XXYPHAJI0B)

«EBPA3MNCKNIA Kapanonorn4eckuin XXypHan» ny6nunkyeT ctatbit No Bcem npobnemam 3ab60seBaHmnii BHYTPEHHNX OPraHoB,
a TaKXXe N0 CMeXHbIM npo6siemaM ¢ ApYruMu MeaWLMHCKUMK cneunanbHocTaAMW. B u3gaHum coenaH akueHT Ha HOBbIE
BO3MOXXHOCTM A1 COBPEMEHHOM AUArHOCTUKM U TIEYEHUSA BAXKHbIX aCNEKTOB CePAEYHO-COCYANCTON NaToNnorum, Heo6XoAUMOIA

ANA Cneumannma3upoBaHHO Bpade6HOM NpakTuKu.

Penakums xxypHana «EBpasuinckuin Kapanonoruyeckunin XypHar» npuH1UMaeT K paCCMOTPEHMIO NepefioBbIe Y OPUrMHabHbIe
CTaTbW U MaTepuasbl, KpaTkne COOOLLEHNA, 3aMETKN U3 NPAKTUKK, NEKLMK, 0630pbl, 0TPXKAOLLNE HOBbIE HAY4HbIE B3rNALbI,
3Ha4YMMble pe3ynbTathl U AOCTMKEHNS (PYHLAMEHTANIbHBIX 1 TEOPETUKO-NPUKNALHbLIX UCCIIeA0BaHMIA B 06/1aCTU KapaMonorum

1 CMEXHbIX CMeLnanbHOCTEeN.

1. NMPABWUNA HANPABJEHUA PYKOMUCENA

1.1. Pykonucb ctatby fO/MKHA ObITb NpecTaBieHa B
3/IEKTPOHHOM BUMfe U Ha BYMaXXHOM HOCUTENe, HaneyaraH-
Hon B pepakTope Microsoft Word wpudptom Times New
Roman, uBeT — YépHblil, pa3mep wpudTa — 14 yepes 1,5
MHTEpBana Ha OHOW CTOPOHe nucyen Gymaru pasmMepom
A4 (210x297 mm) ¢ nonsAMmM 2 CM CO BCEX CTOPOH TeKCTa.

1.2. Bcs pykonuch npefcTaBnseTcs B 04HOM JOKYMEH-
Te C COOTBETCTBYIOLIMM pacnpeneneHnem B TeKCTe Tabnuu,
WNOCTPaLMIA, PUCYHKOB M NOANUCENH K HUM. PekomeHay-
€TCA UCNOJIb30BaTh TONBKO 06LLENPUHATBLIE COKPALLEHUS 1
u36erarb aHrnoA3bI4YHbIX a66peBmaTyp.

1.3. K pykonucum HEo6X0AMMO NPUNOXUTb OULK-
a/lbHOE HanpasneHue y4pexzaeHns, B KOTOPOM NpoBejeHa
pa6oTa. Ha nepsoii cTpaHuLe CTatbll JOSKHA ObITb BM3A U
NOANWUCH HAY4YHOr0 PYKOBOAWTENS, 3aBePeHHast Kpyromn ne-
4aTbio yupexaeHus. Ha nocnefHei CTpaHuLe ctatbi JOMK-
Hbl 6bITb MOANUCY BCEX aBTOPOB.

1.4. Pykonucb CTaTbi JO/MKHA BKMKOYath: 1) TUTYNb-
HbIli NKCT; 2) pe3tome; 3) KIYeBble CNOBA U KONOHTUTYI;
4) BBefeHUe; 5) mMatepuan n meToapl; 6) pesynbrarel; 7)
o6cyxaeHue; 8) 6uonuorpacnio. CTpaHnLbl JOMKHbI ObITb
NPOHYMEPOBaHbI.

1.5. Cratbu cnepyet npucbinatb no agpecy: 121552 r.
Mockga, 3-1 Yepenkosckas, 15 a, ®IBY «HMULK» MuH3-
Apaea Poccuu, 1 anekTpoHHOI noyTe: ecj@cardioweb.ru

1.6. HanpasneHue B pefakumio ctatei, paHee onyosu-

KOBAHHbIX WM HanpasfieHHbIX B APYroil XypHan, He Ao-
nyckaetcs. Pykonucu, 0QOpMIIeHHbIE HE MO NpaBunam, He
paccmarpuBaroTcs.

1.7. Tlocne BHECEHMA WCNPABNEHWII KacaTelbHO 3ame-
YaHWI peLeH3eHTa, aBTOPbl HANPABMAT HA 3NEKTPOHHbII
afpec pefakuumn nonHblil MepPeBof CTaTbl HA AHTNINACKMIA
A3bIK.

2. MPABWUNA PELLEH3UPOBAHNA NYBIUKALIMI

2.1. Bce npeactaBnsemMble MaTepuanbl PeLIEH3UPYOTCA
1 00CYyXOATCA pelakLMOHHOI Konnernel. Peakonnerns
0CTaBNAeT 3a co60M NpaBo COKpallaTb W PeaakTMpoBaTh
pykonucu.

2.2. Llenblo peLeH3MpoBaHMa NocTynatoLux B peaak-
LMI0 )KypHana marepuanos (nepefoBblX CTaTeil, Opuru-
HaNbHbIX CTaTen, 0030pOB, NEKLUWUA, OMUCAHWIA KNNHWYE-
CKUX W 9KCTMepMMeHTasbHbIX HAONI0AEHNA 1 ap.) ABNsAeTcs
00beKTMBHAsA OLEHKAa UX coAepxaHus (uenen, MeTojoB,
MNOJTY4EHHbIX PE3YNbTaTOB U 0OCYXEHNA X B CBETE COBPE-
MEHHOr0 COCTOSHMS BOMpPOCa).

2.3. (CraTbM HanpaBnslOTCA Ha PELEH3U  Cneum-
anucTam, 3aHuMaoLLmMmesa npobnemaTnkon, 0HOUMEHHOA
unu 6IIU3KOIA ¢ BONPOCAMM, U3naraemMbimMi 1 06CYyXaae-
MbIMU aBTOPOM (aBTOpPaMM) peLeH3npyemoin cratbu. Ong
MPOBEAEeHNS PeLEH3NPOBAHNSA PYKOMUCE CTaTeln B Kaye-
CTBE PELLEH3EHTOB MOrYT NMPUBEKATLCA KaK YNeHbl pefak-
LMOHHON KONnerun/pelakLiMOHHOro COBeTa XXypHana, Tak

| 70 |



VHCTPYKUWA V14 ABTOPOB XXYPHATIA

W BHELUHME PELEH3eHTbl — BbICOKOKBANM(WLIMPOBAHHbIE
y4eHble N NPU3HaHHbIE CneumannucTsl, obnagatLue npo-
(heccnmoHanbHbIMU 3HAHMAMMW U ONLITOM PaboTbl N0 TeMa-
TUKE peLeH3NpyeMblX MaTepuanos, U UMELOT B TeYEHUeE No-
cnefHux 3 net nyo6nmkauuu no Temartuke peLeH3upyemoil
cTatbl. B ciydae ecnu cTaTbs KacaeTcs LMPOKOro crekTpa
BOMPOCOB, PeLeH3NpPOBaHME OCYLLECTBNAEGTCA 6OMbLINMM
YMCIIOM PELEeH3EHTOB, YeM OJUH.

2.4. PelUeH3U0 peLeH3eHTbl HaNpaBnsaT B PeAakLUuto
XKYpHana, n 0Ha paccMaTpMBaeTCs Ha 04YepeaHOM 3acefa-
HUW pefakUMOHHON KONSIEernn ¢ NPUHATUEM peLUeHunii: a)
0 L,eN1ecoobpa3HoCTyM NybmKauum ctatbm; 6) 06 0TKase B
ny6nmKaLuy cTaTbi, MOTUBUPOBAHHOM HA OCHOBE 3aKIH0-
YeHUS peLieH3eHTa SINB0 Ha 0CHOBE BbIBOJOB 4JIEHOB pej-
KoJnernu; B) 0 He06X0AMMOCTN NepepaboTKu (A0padoTKK)
CTaTbll B COOTBETCTBMW C 3aMeYaHMsMU peleH3eHTa (pe-
LLeH3EHTOB) W YIIEHOB PeAaKLMOHHON KONeruu.

25. Pepakums HanpasnseT aBTOpaM MpPeACcTaBNEHHbIX
Martepuanos Konuu peLeH3uin uan MOTUBMPOBAHHBIN 0TKa3, a
TaKXe 0043yeTCA HanpaeniATb KONUM peLeH3nit B MuHucTep-
CTBO 06pa30BaHKA U Hayku Poccuiickon Meaepauun npu no-
CTYNNEHUM B PeakLMio N34aHus COOTBETCTBYIOLLErO 3anpoca.

2.6. PeueH3nn XpaHATCA B N34aTeNbCTBE U B peakLum
U3LaHNA B TEYEHNE 3 JIeT.

2.7. Crtatby, NONYYMBLUME MONOXKUTESIbHBIA OT3bIB Pe-
LLeH3EHTa (PEeLeH3EHTOB) W MPUHATLIE K NeYaTn peLleHnem
pefakU/MOHHOI KOSnern, BKIKYalOTCA B COCTaB 04eped-
HOr0 BbINyCKa XYpHana 1 HanpaenalTCA B U34aTeNbCTBO,
BbINYCKAIOLLIEE XXYypHa.

3. NPABUNA 0OPMJIEHUA PYKOMUCEN

3.1. 06wme npasuna

TUTYNbHBIA NUCT (BCE HA PYCCKOM M aHrNMMIACKOM A13bIKAX)
LIOMKEH COAlePXaTh:

1) Ha3BaHWe CTaTbi, KOTOPOE AO/HKHO ObITb UHAOP-
MaTWBHbIM W JOCTAaTOYHO KPaTKUM;

2) hamuninmM, UMeHa U OTYECTBA MOSHOCTbIO, MECTO
paboThl, NOYTOBbLIN aApPec W MHAEKC, Y4EHOE 3BaHue, CTe-
MneHb, A0JKHOCTL, E-mail 1 Tened)oHbl BCeX aBTOPOB (TaK-
)KE YKa3bIBABTCA aBTOP, OTBETCTBEHHbINA 3@ KOHTAKTbI C pe-
Jakunen);

3) MOMHOE Ha3BaHWe y4ypexxaeHusa u otaena (kade-
Apbl, NabopaTopun), B KOTOPOM BbINOJSTHSAMNACHL PabOTa;

4)  KOJIOHTUTYN (COKpaLLeHHbIA 3aronoBoK) Ansd mno-
MELLIEHNS BBEPXY CTPAHMUL, B XKypHane.

Pestome (Ha pyccKOM W aHrMHIACKOM AI3blKax) AOMKHO
6bITb CTPYKTYPHPOBAHHLIM:

a) UueSib mccnenosanus; 6) marepuan W MeToAbl; B) pe-
3ynbTarthbl; r) 3akntoyeHne. 06bEM pe3toMe LOMKeH ObiTb He
6onee 300-350 cnos. Ha aToi »e CTpaHuLe NoMeLatTes
«KMNKYeBbIE CNOBA» HA PYCCKOM U aHTIMACKOM si3blKax (0T
3 0o 10 cnos).

Teker.

O6bEM OpPUrMHANBLHOW CTaTbW He JOSKEH MNpeBbllaTh
8-10 MaLIMHOMMUCHBLIX CTPAHWULL, KPAaTKUX COOBLLEHWIA 1 3a-

METOK W3 NpakTukn — 3-4 ctpanul,. 06bLEM nekuun n 0630-
POB He 0JHKEH NpeBblWwaTh 12-15 cTpaHuL, nepea TeKCToM
[0MKHA BbITb aHHOTALMS.

3.2. OpuruHanbHble cTaTbW [OMKHbI UMETb CEAYHO-
LYK CTPYKTYpY:

Beepenue. B HEM hopmynupyeTcs LeNb M Heob6xomam-
MOCTb MNPOBEAEHUS WCCNEA0BaHMs, KpPaTko OCBELIAeTcs
COCTOSIHIE BONPOCA CO CCbITKAMK Ha Hanbonee 3Ha4YMMble
nyonukauum.

Matepuan v metofbl. [1pMBOAATCH KOMNYECTBEHHbIE U
Ka4eCTBEHHbIE XapakTepuCTUKW 6O0NbHLIX (06CnenoBaH-
HbIX), @ TaKXXe YNOMUHAIOTCH BCE METOAbI UCCNeLOBaHUM,
NpUMeHsBLUMECH B paboTe, BKNOYas METO/bl CTATUCTMYE-
CKoil 06paboTKN AaHHbIX. Mpn ynoMuHaHUy annapatypsl U
HOBbIX NEKApPCTB B CKOOKaX HE06X0AMMO YKa3blBaTb NPOM3-
BOAUTENSA U CTPaHy, rae OH HaxoauTcs.

PesynbTatbl. VX cnegyeT npeactaBndTh B NOrMYeCKOM
nocnefoBaTeSIbHOCTW B TeKCTe, Tabnmuax u Ha pUCyHkax.
B TekcTe He cneayeT NOBTOPATL BCE AaHHbIE U3 Tabnuy, 1
PUCYHKOB, Hafl0 YNOMWUHATL TOMbKO Hanbosee BaXHble 13
HUX. B pucyHkax He cneayeT oy61MpoBath AaHHble, Npu-
BefléHHble B Tabnuuax. BenuymHbl N3MepPeHWn JOMXKHbI
cooTBeTcTBoBaTh MexayHapogHou cucteme eannul (CU).

06cyxaeHne. Hamo BbigensaTh HOBbIE W BaXKHbI@ acnek-
Tbl PE3YNbTATOB CBOEr0 UCCNeA0BaHNA U N0 BO3MOXXHOCTH
CONOCTaBNATb UX C AAHHBIMW ApYrux uccnenosateneii. He
creayet MOBTOPATb CBEAEGHMA, YXe NpUBOAMBLUMECH B
pasgene «BeefneHne», n noApo6Hble AaHHble M3 pa3aena
«Pe3ynbTatbl». B 06CYyXAEHME MOXHO BKNIOYUTL 060CHO-
BaHHble PEKOMEHAALMN U KPaTKOe 3aKNYeHue.

Tabnuubl. Kaxpgas tabnuua JomkHa UMETb Ha3BaHWUE W
NOPsAKOBbIA HOMEP (PacnonoXeHue Hag TabnuLei), cooT-
BETCTBYIOLLMI YNOMUHAHWIO €€ B TekcTe. Kaxkablii cTon6el|
B TabnuLe J0/MKeH MMEeTb KpaTKMiA 3arofoBoK. Bce pasb-
AICHEHNS, BKII04aA paclundposky abépesnartyp, Hago pas-
MeLlaTb B CHOCKax. YKa3blBanTe CTaTUCTMYECKUE MEeTO[bl,
MCMONb30BaHHbIE N8 NPeAcTaBNeHns BapuabenbHOCTM
QAHHbIX N JOCTOBEPHOCTMN Pa3Ninyunii.

Mognuen K wmnnocTpaumam. [leyartatoTcs Henocpea-
CTBEHHO M0J, PUCYHKOM. ToANUChL K KaXK[0MY PUCYHKY CO-
CTOMT 13 €ro Ha3BaHuUs n «fiereHfbl» (0ObACHEHMS YacTeil
pUCyHKa, CUMBONOB, CTPEJIOK U Lpyrux ero getanen). B
noanucax K mukpodportorpausm Hago ykasblBaTb CTe-
MeHb YBEJINYEHUS.

Wnntoctpauum (pucyHkm, guarpammbl, chotorpacum) He
NOJDKHbI ObITb MEPerpyXXeHbl TEKCTOBbIMM Hagnucamu. l1o-
MUMO PacnonoXeHns UANOCTPALMIA B TEKCTE BCE PUCYHKM
NOJHKHbI ObITb B 91EKTPOHHOM BUfE OTAeNIbHbIMM (haiinamu
(jpeg, tiff, pdf).

bubnuorpachua (cnucok nutepatypbl). Kaxxabii ncTou-
HWK MeyaTaeTcs ¢ HOBOW CTPOKM NnoJ NOpSAKOBbIM HOMeE-
pom. B cnucke Bce paboTbl NepequcrisioTcs B NOPAAKe Lu-
TUPOBAHUA (CCbINOK HA HUX B TEKCTE), @ He no andasnty
hamunuin nepebIX aBTOPOB. 1pU YyNOMUHAHMI OTAENbHbIX
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(bamunnii aBTOPOB B TEKCTE UM JODKHbLI NPEfLLIeCTBOBATb
MHUUMans! (bamunnuu MHOCTPaHHbIX aBTOPOB NPUBOLATCA
B OPUrMHANLHO TpaHCKpunuuu). B Tekcte cTatbn 6n6nu-
orpaduyeckme CCbUIKM AaroTes apabekumn uudpamu B
KBaJpartHbIX CKo6GKax. B cnncok nuteparypbl He peKOMeH-
LYEeTCH BKIHOYATh LMCCEPTALNOHHbIE pab0Thl, TaK KakK 03-
HaKOMNEHNEe C HUMU 3aTPYLHUTENBHO.

3a NpaBWNbHOCTb NMPUBELEHHbIX B JIUTEPATYPHbIX CMK-
CKax AaHHbIX OTBETCTBEHHOCTb HECYT aBTOPbLI. ECNin B NnTe-
paTypHOIi CCbINKe JONYLLEHbl ABHbIE HETOYHOCTHU, UK OHA
He YNOMWHAETCH B TEKCTE CTaTby, pefakums ocTaBnseT 3a
c060i1 NpaB0O UCKIYNUTL €€ N3 CNUCKA.

C Lefblo NOBbILWEHUS LMTUPOBAHUS aBTOPOB B XXYpHase
NPOBOAMTCH TPAHCIIUTEPALMA PYCCKOASbIYHBIX UCTOYHU-
KOB C UCMONb30BaHUEM O(ULMANbHLIX KOLMPOBOK B Clie-
LYIOLLEM NOPAJKe: aBTOPb! U HA3BAHME XYpHaNa TpaHcu-
TEPUPYIOTCA NPU NOMOLLU KOSUPOBOK, @ HA3BaHUME CTaTby
— CMbICIOBas TpaHcnuTepauus (nepesog). lNpu atom xe-
nartenbHo, YTOObLI haMunum U UHULKMANBLI aBTOPOB ObiNK
HanucaHbl TaK, Kak aBTOpP YXXe LUTUPYETCA B aHTNNIACKOM
BapuaHTe, 4T06b! He GbII0 NyTaHWUUbl. Ecnn TpaHcnuTepa-
LS He COBMAaAAET C TAKUM HanucaHuem, amuninm Sonx-
Hbl ObITb UCMPABMEHbI HE MO TPAHCIMTEPALMN.

3.3. [llopspok cocTaBNeHNs CnMcKa nuTepaTypbl:

a) aBTop(bl) KHUMW UK cTaTbi; 6) HA3BAHME KHUU WM
CTaTbl; B) BbIXOAHbIE AaHHbIe. [py aBTOPCKOM KOMEKTUBE
[0 4 4enoBeK BKIHYMTENIbHO YNOMUHAIOTCA BCE aBTOPbI (C
WHMLManamu nocne gamunaunin), npu 60nbWNX aBTOPCKUX
KOMNEKTUBAX yNOMUHAIOTCA TPU NepBbIX aBToOpa U [06aB-
NAETCH «U COABT.» (B MHOCTPAHHOW nutepatype «et al.»). B
HEKOTOPbIX CMy4yasX B Ka4ecTBe aBTOPOB KHUI BbICTynawoT
NX pefakToOpbl U COCTABUTENN.

B 6ubnuorpagn4eckom onucaHuu KHUrm (nocne ee Ha-
3BaHWA) NPUBOAATCA FOPOA (rAe OHa u3faHa), nocne Jgo-
eTO4MSA Ha3BaHWe M3AATENbCTBA, NOCNE 3anATOh — rof u3-
AaHus. Ecnu cebinka gaétesa Ha rnasy M3 KHUMW, CHavana
YNOMMHAKTCA aBTOPbI, 3aTEM Ha3BaHWeE rNasbl, YePe3 OfHY
KOCYH0 NUHUI0 — Ha3BaHME KHUTK, Yepe3 OJHY KOCYH — OT-
BETCTBEHHbIE PEJAKTOPbI 11 Aanee BbIXOAHbIE AaHHbIE.

B 6ubnuorpaddnyeckoM OMUCaHMW CTaTbl U3 XXypHana
nocne TOYKK NPUBOANTCS COKPALLEHHOE HA3BaHME XypHana
(AN MHOCTPaHHbIX U3AaHMIA) U NOMHOE Ha3BaHWe Ans pyc-
CKOR3bI4HbIX XYPHANOB, Yepe3 TOYKY — rof, N3aaHus, Yepes
TOYKY C 3anAToil - TOM U Homep (B CKo6Kax), nocne ABOe-
TOYMS — HOMEp NepBOii U nocnefHei (Yepes aeduc) crpa-
HuUbl. Hanpumep: ABTOpbl. Hassanwe wsganus. [og,Tom
(Homep).cTp.-cTp. MNocne nepeBOAHON BEPCUN PYCCKOA3bIY-
HOI CCbITKN yKa3blBaetcs [in Russian].

Mo TpeboBaHUID MeXAyHAPOAHbIX 633 AaHHbIX B KOHLIE
AHrNOA3bIY4HON W PYCCKOA3LIYHOM (rae MMeeTtcs) NuTe-
PaTypHOI CCbINKM HEO6X0AMMO MPOCTaBUTH LU POBON
naeHTuukaTop o6bekta — uHaekc DOl — ans noBbILLEHMS
BOCTPEOOBAHHOCTM W LUTUPYEMOCTM Hay4HbIX paboT.

Cnncok nuTepaTypbl AOMKEH COOTBETCTBOBATL (hopMa-
Ty, peKomMmeHayeMomMy AMepuKaHcKoi HaumoHanbHoit Op-

raHusaumen no NudopmauuoHubim ctaHgaptam (National
Information Standards Organisation — NISQ), npuHsaTo-
my National Library of Medicine (NLM) ans 6a3 JaHHbIX
(Library’s MEDLINE/PubMed database) NLM: http://www.
nim.nih.gov/citingmedicine. HazaHns 3apy6exxHbIX nepu-
OANYECKUX U3OaHWIA MOXET OblTb NPeLCTaBNIeHbl COKpa-
LLIEHHO, UX MOXHO Y3HaTb Ha canTe U3gaTtenscTea nubo B
cnucke ao6pesmatyp Index Medicus. HazaHusa poccuii-
CKWUX M3JAHUA HA aHTTINIACKOM A3blKe HEOOXO0AMMO NucaTb
NOMHOCTLIO 6€3 CoKpaLleHus ana o6ecneveHns LuTmpoBa-
HUSA B MEXJYHApPOAHbIX 623aX AaHHbIX.

3.4. [lpumepb! ochopMNEHNA NPUCTATEHAHOK NUTEPATYPbI:

Cratbs B XypHane.

1. Yazosa .E., Asgees C.H., Llapésa H.A. n coasr.
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system / Ed. Chazov Ye.l. M.: Medicine, 1997. P. 8-89.
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