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I'naBHbI pegakrop:

Tamken6aeBa JaeoHopa HermaToBHa
O00KMOP MEOUYUHCKUX HAYK, npodeccop, 3asedyiowas Kagedpoti enymperHux 6onesnetl u kapouonozuu Ne2 Camapkanockozo
T'ocyoapcmeennoeo meouyunckozo ynusepcumema, npedceoamensv Accoyuayuu mepanesmos Camaprxanockoti obracmu.
https://orcid.org/0000-0001-5705-4972
|

3amecTUTEIb IJIABHOTO peaakropa:

Xaii0yauna 3apuna PycianoBHa
00KMOP MEOUYUHCKUX HAYK, PYKOBOOUMENLb OMOeNd OUOXUMUU € 2PYNNOL MUKPOOUOLO2UU
I'Y «PCHIIMLIX um. axao. B. Baxuoosay https://orcid.org/0000-0002-9942-2910

YNEHDI PESAKLUOHHOM KONMETM:

Aassu Anuc JlroTdyniaeBny Puzaes Kacyp AnumakaHnoBu4
axademuk AH PY3, 0okmop meouyunckux O00KMOPp MeOUYUHCKUX HAVK, npogeccop, Pekmop
nayx, npogeccop, Ilpedcedamensy Accoyuayuu Camapranockozo 20cyo0apcmeenio20 MeouyuHcKo2o
Tepanesmos Y36exucmana, Cogemnux oupekmopa yuugepcumema, https://orcid.org/0000-0001-5468-9403
Pecnybnuxanckozo cneyuaiusuposanHo20 HayuHo-

NpaKmu4ecko2o yenmpa mepanuu u MeOUYyuHCKou 3usayanaes Llyxpar XynoiidepaneBuyu
peabunumayuu (Tawxenm) 00KMOP MEOUYUHCKUX HAYK, Npodeccop, nepablil

https://orcid.org/0000-0002-0933-4993 samecmumens QUpekmopa no akademuueckoii

Oesmenvrocmu Camapkanockozo guauana
Mesicoynapoonoeo Yuusepcumema Kumé 6 Tawkenme

https://orcid.org/0000-0002-9309-3933

Boxepus Jleo AHTOHOBHY

axkademukx PAH, 0okmop meduyunckux

Hayk, npogeccop, Ilpesudenm nayunozo yenmpa
cepoeuno-cocyoucmoii xupypeuu um. A.H. bakynesa

(Mocxea), https:/forcid.org/0000-0002-6180-2619 Hxan Koak

Ipogheccop, npedcedamenv Cosema Egponetickoco

Kyp6anos PapmanGek JaB1eToBH obujecmea Kapouoio208 no UHCYIbMY, PYKOBOOUMeEb

axademuk AH PY3, 0okmop meouyunckux nayx, npogecop, CheyuanusUpoSaHHotl KapoOuono2uil, 3a6e0yioujutl
Cosemnuk oupexmopa Pecnyonuxancko2o cheyuanusupo8anHo2o omoenenuem Kapouono2uu, Kapouo- u mopaKaibHol
HAYYHO-NPAKMUYECKO20 MEOUYUHCKO20 YeHMPa KapOUuoio2uu Xupypeuu, KOHCyibmanm-kapouonoe, 6onvnuya I nenguno,
(Tawxenm), https://orcid.org/0000-0001-7309-2071 Jlecmep (Benuxobpumanus)
lIkasieB Anexceii EBrenbeBuy Cepruo Bepaapauuu
A.M.H, npogeccop, pekrop DesepanbHOro rocyjapeTBeHHOro Tpogheccop knunuyeckol OGUOXUMUU U KIUHUYECKOU
OI0/KETHOTO 00Pa30BaTEIBHOTO YIPEXKACHHUS BBICIIIETO MOLEKYNAPHOI Buono2ul, 21AGHbLTL 6PAY OMOe
o0pasosanus «VbieBckas rocy1apCTBEHHAs MEUIMHCKAs nabopamopuoil meouyunvl, bonvHuya Ynusepcumema Top
akageMus»» MUHHCTepCTBa 34paBooXpaHeHus Poccuiickoit Bepeama (Pum, Hmaius)

Denepanuu

JIusepko Upuna Biragumuposna

O00KMOP MEOUYUHCKUX HAYK, npogeccop,

3amecmumens oupexmopa no nayke Pecnybnuxanckozo
CReyuanu3upo8aHHo20 HayuHO-NPAKMU4ECcKo20

Michal Tendera

npogheccop xagedpuvl kapouonocuu Bepxnecunesckoeo
Kapouonozauueckoeo yenmpa, Cune3cKuii MeouyuHcKul
ynugepcumem ¢ Kamosuye, [lonvwa (Tlonvwa)

https://orcid.org/0000-0002-0812-6113 MEOUYUHCKO20 YeHmMPa hmusuampuu u ny1oMOHOI0UU
Pecnybnuxu Y36exucman (Tawxenm)
IMokymanos Eprenuii AHATOIbEBIY https://orcid.org/0000-0003-0059-9183
O00KMOP MEOUYUHCKUX HAVK, npogeccop,
3amecmument 2eHepaIbHO20 OUPEKMOopa no Ilyplco Bﬂa}lnan BﬂKTOPOBﬂ‘I
HayKe u pazeumuio cemu KiuHuk «L{enmp noewix 00KMOp MeOUYUHCKUX HayK, npogeccop Ilepsozo
Mmeouyunckux mexwonozuity (LHHMT), (Hosocubupck), Mockosckoeo 2ocydapcmeenHo2o MeOUYUHCKO20
https://orcid.org/0000-0002-2560-5167 ynusepcumema um. U.M. Ceuenosa (Mockesa)

https://orcid.org/0000-0001-8040-3704

3ydapos Mup:xamon MupymapoBu4
O00KMOP MEOUYUHCKUX HAVK, NPOdeccop, pyKosooumeb TpurysioBa Panca XycannoBna
omoena I y «PCHIIMLX um. axkao. B. Baxuooea» JIOKMOP MEOUYUHCKUX HAYK, PYKOBOOUMENb
https://orcid.org/0000-0003-4822-3193 1abopamopu npesenmuenoii kapouorout,
8e0VIULl HAYUHBLIL COMPYOHUK 1abopamopuu
UBC u amepockneposa. Pecnybnuxanckuil
cneyuanu3upoSaHHuIl HayYHO-NPaAKMUYecKull
Meouyunckul yenmp kapouonozuu (Tawxenm)
ORCID- 0000-0003-4339-0670

AxkunnoB XaduoyJia ArayniaeBuq

00KMOPp MeOUYUHCKUX HayK, npogheccop, Jupexmop
Llenmpa pazeumus npogeccuonanvhoil kearugurayuu
Meouyunckux pabomuuxos (Tawxenm)

Hacuposa 3apuna Ax6apoBHa

DSc, ooyenm rkagpedpor nympennux 6oaezneil u Kapouorouu TypaeB ®epy3 Parxy1aeBu4
Ne2 Camapranockozo I'ocyoapcmeennoz2o Meouyunckozo 00KMOP MEOUYUHCKUX HAYK,
ynusepcumema (omeemcmeennviii cekpemaps) ORCID: 0000- Jlupexmop Pecnybnukanckozo cneyuanusuposaHHo2o
0002-8722-0393 (omeemcmeennulii cekpemaps) HAYuHO-NPAKMU4eckKo20 MeOUYUHcKo20 yenmpa

andokpunonozuu umenu axademuxa FO.I'. Typakynosa
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Bosh muharrir:

Tashkenbayeva Eleonora Negmatovna
tibbiyot fanlari doktori,professor, Samargand davlat tibbiyot universiteti 2-sonli ichki kasalliklar va kardiologiya
kafedrasi mudiri, Samargand viloyati vrachlar uyushmasi raisi
https://orsid.org/0000-0001-5705-4972
__________________________________________________________________________________________________________________________________________________|
Bosh muharrir o'rinbosari:

Xaibulina Zarina Ruslanovna
tibbiyot fanlari doktori, ““akad V. Vohidov nomidagi RIJM davlat institutining mikrobiologiya guruhi
bilan biokimyo kafedrasi mudiri”” https://orcid.org/0000-0002-9942-2910

TAHRIRIYAT AZOLARI:

Alyavi Anis Lyutfullayevich Rizayev Jasur Alimjanovich
O'zbekiston Respublikasi Fanlar akademiyasining tibbiyot fanlari doktori, professor,
akademigi, tibbiyot fanlari doktori, professor, Samargand davlat tibbiyot universiteti rektori
O"zbekiston Terapevtlar uyushmasi raisi, Respublika https://orcid.org/0000-0001-5468-9403
ixtisoslashtirilgan ilmiy va amaliy tibbiy terapiya markazi

va tibbiy reabilitatsiya direktori maslahatchisi Ziyadullayev Shuxrat Xudoyberdiyevich

(Toshkent), https://orcid.org/0000-0002-0933-4993 tibbiyot fanlari doktori, professor, Toshkent shahridagi Kimyo

xalgaro universitetining Samargand filiali direktorining

Bockeria Leo Antonovich akademik faoliyat bo‘yicha birinchi o‘rinbosari (Toshkent)

Rossiya fanlar akademiyasining akademigi,

tibbiyot fanlari doktori, professor, A.N. Bakuleva https://orcid.org/0000-0002-9309-3933
nomidagi yurak-gon tomir jarrohligi ilmiy markazi
prezidenti (Moskva) Jan Kovak
https://orcid.org/0000-0002-6180-2619 Yevropa kardiologiya jamiyati insult kengashi raisi,
2017 yildan buyon ixtisoslashtirilgan kardiologiya
Kurbanov Ravshanbek Davlatovich kafedrasi rahbari, kardiologiya, yurak va torakal jarrohlik
O'zbekiston Respublikasi Fanlar akademiyasining kafedrasi mudiri, maslahatchi kardiolog Glenfild
akademigi, tibbiyot fanlari doktori, professor, kasalxonasi, Lester (Buyuk Britaniya)

Respublika ixtisoslashtirilgan kardiologiya
ilmiy-amaliy tibbiyot markazining direktor

maslahatchisi (Toshkent) Sergio Bernardini

https://orcid.org/0000-0001-7309-2071 Klinik biokimyo va I_(IiniI§ m_olekylyar bjologiya po'yicha
professor - Laboratoriya tibbiyoti bo'limi bosh shifokori —
Shklyaev Aleksey Evgenievich Tor Vergata universiteti kasalxonasi (Rim-Italiya)
Tibbiyot fanlari doktori, professor, Rossiya
Federatsiyasi Sog'ligni saglash vazirligining Liverko Irina Vladimirovna
"Izhevsk davlat tibbiyot akademiyasi" Federal tibbiyot fanlari doktori, professor,
davlat byudjeti oliy ta'lim muassasasi rektori Respublika ixtisoslashtirilgan ftiziologiya
. va pulmonologiya ilmiy-amaliy tibbiyot
Mixal Tendera markazining ilmiy ishlar bo'yicha

Katovitsadagi Sileziya Tibbiyot Universiteti,
Yuqori Sileziya Kardiologiya Markazi
kardiologiya kafedrasi professori (Polsha)
https://orcid.org/0000-0002-0812-6113

direktor o'rinbosari (Toshkent)
https://orcid.org/0000-0003-0059-9183

Surko Vladimir Viktorovich

Pokushalov Evgeniy Anatolevich tibbiyot fanlar doktori, professori
tibbiyot fanlari doktori, professor, "Yangi I.M. Sechenov nomidagi Birinchi Moskva
tibbiy texnologiyalar markazi" (YTTM) Davlat tibbiyot universiteti (Moskva)
klinik tarmog'ining ilmiy ishlar va rivojlanish https://orcid.org/0000-0001-8040-3704
bo'yicha bosh direktorining o'rinbosari

(Novosibirsk) https://orcid.org/0000-0002-2560-5167 Trigulova Raisa Xusainovna

Tibbiyot fanlari doktori, Profilaktik
kardiologiya laboratoriyasi mudiri,
YulK va ateroskleroz laboratoriyasining
yetakchi ilmiy xodimi. Respublika

Zufarov Mirjamol Mirumarovich
tibbiyot fanlari doktori, professor,
"akad V. Vohidov nomidagi RIJM
davlat muassasasi" bo'limi boshlig'i"

https://orcid.org/0000-0003-4822-3193 __ ixtisoslashtirilgan kardiologiya
ilmiy-amaliy tibbiyot markazi (Toshkent)
Akilov Xabibulla Ataullayevich ORCID- 0000-0003-4339-0670
tibbiyot fanlari doktori, professor, Tibbyot
xodimlarining kasbiy malakasini oshirish Turayev Feruz Fatxullayevich
markazi direktori (Toshkent) tibbiyot fanlari doktori, akademik
) ) Y.X.To‘raqulov nomidagi Respublika
Nasirova Zarina Akbarovna o , ixtisoslashtirilgan endokrinologiya ilmiy
Samargand davlat tibbiyot universiteti 2-sonli ichki kasalliklar

A - ; - amaliy tibbiyot markazi direktori
va kardiologiya kafedrasi dotsenti, DSc (mas'ul kotib) ORCID: . ; i _ _
0000-0002-8722-0393 (mas"ul Kotib) https://orcid.org/0000-0002-1321-4732
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Doctor of Medical Sciences, professor, Head of the Department of Internal Diseases and cardiology No. 2 of the Samarkand State
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Alyavi Anis Lutfullaevich Rizaev Jasur Alimjanovich
Academician of the Academy of Sciences Doctor of Medical Sciences, Professor, Rector
of the Republic of Uzbekistan, Doctor of Medical of the Samarkand State Medical University
Sciences, Professor, Chairman of the Association https://orcid.org/0000-0001-5468-9403
of Physicians of Uzbekistan, Advisor to the Director
of the Republican Specialized Scientific - Practical Ziyadullaev Shuhrat Khudoyberdievich
Center of Therapy and Medical Rehabilitation (Tashkent) Doctor of Medical Sciences, Professor, Deputy Director for Scientific
https://orcid.org/0000-0002-0933-4993 Doctor of Medical Sciences, Professor, First Deputy Director for
Academic Affairs of the Samarkand branch of Kimyo International
Bockeria Leo Antonovich University in Tashkent https://orcid.org/0000-0002-9309-3933
Academician of the Russian Academy of Sciences,
Doctor of Medical Sciences, Professor, President Jan Kovac
of the Scientific Center for Cardiovascular Surgery Professor Chairman, European Society of Cardiology
named after A.N. Bakuleva (Moscow) Council for Stroke, Lead of Specialised Cardiology, Head of
https://orcid.org/0000-0002-6180-2619 Cardiology, Cardiac and Thoracic Surgery, Consultant Cardiologist,

Glenfield Hospital, Leicester (United Kingdom)
Kurbanov Ravshanbek Davletovich

Academician of the Academy of Sciences of the Republic Sergio Bernardini
of Uzbekistan, Doctor of Medical Sciences, Professor, Full Professor in Clinical Biochemistry and
Advisor to the Director Republican Specialized Scientific Clinical Molecular Biology -Head Physician of the Laboratory
and Practical Medical Center of Cardiology, (Tashkent) Medicine Unit- University of Tor Vergata Hospital (Rome-Italy)

https://orcid.org/0000-0001-7309-2071
Liverko Irina Vladimirovna

Shklyaev Aleksey Evgenievich Doctor of Medical Sciences, Professor,
Doctor of Medical Sciences, Professor, Rector of the Deputy Director for Science of the Republican Specialized
Federal State Budgetary Educational Institution of Scientific and Practical Medical Center for Phthisiology
Higher Education "Izhevsk State Medical Academy" and Pulmonology of the Republic of Uzbekistan (Tashkent)
of the Ministry of Health of the Russian Federation https://orcid.org/0000-0003-0059-9183
Michal Tendera Zufarov Mirjamol Mirumarovich
Professor of the Department of Cardiology, Doctor of Medical Sciences, Professor, Head
Upper Silesian Cardiology Center, Silesian of the Department of the State Institution “RSNPMTSH
Medical University in Katowice, Poland (Poland) named after acad. V. Vakhidov"
https://orcid.org/0000-0002-0812-6113 https://orcid.org/0000-0003-4822-3193
Pokushalov Evgeny Anatolyevich Tsurko Vladimir Viktorovich
Doctor of Medical Sciences, Professor, Doctor of Medical Sciences, professor
Deputy Director General for Science and Development Of Moscow State Medical University
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Trigulova Raisa Khusainovna

Akilov Xabibulla Ataullaevich Doctor of Medical Sciences, Head of the Laboratory of
Doctor of Medical Sciences, Professor, Preventive Cardiology, Leading Researcher of the
Center for the development of professional Laboratory of IHD and Atherosclerosis. Republican
qualifications of medical workers (Tashkent) Specialized Scientific and Practical Medical Center of

Cardiology (Tashkent) ORCID- 0000-0003-4339-0670
Nasyrova Zarina Akbarovna

DSc, Associate Professor of the Department of Internal Turaev Feruz Fatxullaevich
Diseases and cardiology No. 2 of the Samarkand State Doctor of Medical Sciences,
Medical University (Executive Secretary) ORCID: 0000-0002- Director of the Republican Specialized Scientific
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AiumoB lounép AnBapoBuY
OOKIMOP MeOUYUHCKUX HAYK, OUPEKMOp
Pecnybnuxanckozo HayuHo2o yeHmpa
9KCMPEHHOU MEOUYUHCKOU NOMOWU

AdnynnaeB Akbap XataMoBuY
OOKIMOP MeOUYUHCKUX HAYK, 2NABHbL
HayuHwlll compyoHuk Pecnybonuxanckozo
CReYUAnU3UPOBAHHOZ0 HAYUHO-
NPAKMULECcKo20 YeHmpa MeOUYUHCKou
mepanuu u peaburumayui
https://orcid.org/0000-0002-1766-4458

Ara6aosin Upuna PyGenoBHa
KaHOuoam MeOuyuUHCKUX Hayk, OOYeHm,
3asedyiowas kageopoti mepanuu IO,
Camapranockozo I ocydapcmeentozo
MEOUYUHCKO20 UHCIUMYMA

Anunesa Huropa PycramoBna

OOKIMOP MeOUYUHCKUX HAVK, 3a6e0Vioudsl
kagedpoii I'ocnumansroti neduampuu Nel
€ OCHO8AMU HEMPAOUYUOHHOU MEOUYUHbL
TawlIMU

HcmaunnoBa Anosat AGa1ypaxuMoBHA
O00KMOP MEOUYUHCKUX HAYK, npogeccop,
3a6edyrowas 1abopamopueit
@yHnoamenmansHol UMMYHOIO2UU
HHemumyma uMmMyHON02UU 2EHOMUKU
uenogexa AH PY3

Kamanos 3aiinutaun CaiipyranHoBua
O00KMOP MEOUYUHCKUX HAYK, npogeccop,
3a6edyrowutl 1abopamopuetl
ummyHopezynayuu Hnemumyma
UMMYHONO2UU U 2EHOMUKU

yenosexa AH PY3

KaiomoB Yayroexk KapumoBuu

O00KMOP MEOUYUHCKUX HAYK, npogeccop,
3a6edyiowuil Kageopoil 6HympeHHuUx
bonesHell u menemeouyunsl Llenmpa
paseumusi npopeccuoHanbHoll
Keanuurayuu MeOUYUHCKUX pabomHuKos

Xycunona Llloupa AxbapoBHa
Kanoudam Gunocoghckux Hayk, ooyenm,
3aeedyiowas kagedpoil obuetl npakmuxu,
cemetinoil meouyunwvt OI70
Camapranockozo I ocydapcmeentozo
MEOUYUHCKO20 UHCIMUMYMaA

Mloauxynosa I'ysanaom 3ukpusieBHa
0.M.H., npogheccop, 3a6edyrouas
Kagedpoil enympennux 6onesnei No 3
Camapranockozo I ocydapcmeentozo
Meouyuncxoeo Uncmumyma
(Camaprano)
https://orcid.org/0000-0003-2679-1296

Doniyorova Farangisbonu Alisher qizi
Toshkent Davlat tibbiyot universiteti
nevrologiya va xalq tabobati kafedrasi
dotsenti, DSc.
https://orcid.org/0009-0004-4140-4797

Alimov Doniyor Anvarovich
tibbiyot fanlari doktori, Respublika
shoshilinch tibbiy yordam ilmiy markazi
direktori (Toshkent)

Abdullayev Akbar Xatamovich
tibbiyot fanlari doktori, O'zbekiston
Respublikasi Sog'ligni saglash
vazirligining "Respublika
ixtisoslashtirilgan terapiya va tibbiy
reabilitatsiya ilmiy-amaliy
tibbiyot markazi" davlat
muassasasi bosh ilmiy xodimi
https://orcid.org/0000-0002-1766-4458

Agababyan Irina Rubenovna
tibbiyot fanlari nomzodi, dotsent, DKTF,
terapiya kafedrasi mudiri, Samargand
davlat tibbiyot instituti

Alieva Nigora Rustamovna
tibbiyot fanlari doktori, 1-sonli gospital
pediatriya kafedrasi mudiri, ToshPTI

Ismoilova Adolat Abduraximovna
tibbiyot fanlari doktori, professor,
O'zbekiston Respublikasi Fanlar
akademiyasining Odam genomikasi
immunologiyasi institutining fundamental
immunologiya laboratoriyasining mudiri

Kamalov Zaynitdin Sayfutdinovich
tibbiyot fanlari doktori, professor,
O'zbekiston Respublikasi Fanlar
akademiyasining Immunologiya va inson
genomikasi institutining Immunogenetika
laboratoriyasi mudiri

Qayumov Ulug'bek Karimovich
tibbiyot fanlari doktori, professor,
Tibbyot xodimlarining kasbiy malakasini
oshirish markazi, ichki kasalliklar va
teletibbiyot kafedrasi mudiri (Toshkent)

Xusinova Shoira Akbarovna
tibbiyot fanlari nomzodi, dotsent,
Samargand davlat tibbiyot instituti DKTF
Umumiy amaliyot va oilaviy tibbiyot
kafedrasi mudiri (Samargand)

Shodiqulova Gulandom Zikriyaevna
tibbiyot fanlari doktori, professor,
Samargand davlat tibbiyot instituti 3-
ichki kasalliklar kafedrasi mudiri
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Jouusipopa ®apanHrucoony Anuuiep

KH3bI
doyenm Kagheopwl HeepoocuU u
Hapoorotl meduyunvl Taukenmckozo
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AHHOTALIUA

AxtyansHOCTh. MH(apKT MHOKapaa ocTaéTcs OAHON U3 BEeAYMUX MPUYUH CMEPTHOCTH M HHBAIHAW3AIMNH, a 3()(HEKTUBHOCTh MEAUIMHCKOM
peabmiauTa BO MHOTOM OINpPEAENsieT OTJAIEHHBIH IPOrHO3 IMAIMEHTOB. B COBpPEMEHHBIX YCIOBHAX 0CO00O€ 3HAUeHHE NpHoOpeTaeT
MEepCOHAIN3ALMA  PEaOWINTALMOHHBIX ~ [POrpaMM € Y4€roM  (DyHKIMOHAIBHOTO  COCTOSHHS ~ CEPIECYHO-COCYJUCTOH  CHCTEMBI.
Hens wnccnenoBanus. OLEHUTH PONb 3XOKapAMOrpaMUECKUMX IAapaMeTpoB B pa3pabOTKe aJrOPUTMOB MEPCOHAIM3ALUM MEIUIIMHCKON
peaduIUTaLY y TAIMEHTOB 10cie HHpapKkTa MHOKapa.

Marepuanst 1 meronpl. B wuccnenmoBanme BiimrodeHo 111 mamueHTOB, pa3menéHHBIX Ha OCHOBHYIO rpymnmy (n=68), moiydaBIIyro
MEPCOHATU3UPOBAHHYIO0 PEAOWINTALMIO C YYETOM IXOKapAHOrpadMUYeCKUX IOKas3aTened, M KOHTPOJbHYIO0 rpymmy (n=43), monydaBIiyio
CTaHIAPTHYIO Tepanuio. [IpOBOMMIACH OIEHKA CHCTOIMYECKOW U TUACTONUYECKOW (DYHKIMH JICBOTO JKETymo4Ka, IMokasarenei (H3mIecKoin
pabotocnocobrocTH (VO2max, 6-MuHYTHBIH TecT Xxoap0s1, PWC170).

Pesynpratel. YV TAalMEHTOB OCHOBHOH TDYIIIBI OTMEYCHO JOCTOBEPHOE YiydllleHHe (pakiuHu BHIOPOCA JIEBOTO HKEIMYA0YKA, CHIDKCHHUE
nokazatenst E/E', ynmyumienne (YHKIMH TPaBOro JKENyJOYKAa U 3HAYUTENBHBIH MPUPOCT (hU3UUYECKON paboTOCHOCOOHOCTH. Y CTaHOBICHBI
JIOCTOBCPHBIC ~ KOPPEJLILIMM ~ MEXIY  O9XOKapAuorpahuyecKMMHM  mapaMerpaMd M (YHKLIHMOHAJBHBIM  COCTOSHHMEM  ITAlIUCHTOB.
3akntoueHue. Mcrnonp30BaHuEe 3XOKapAUOTpaQUUECKUX alrOPUTMOB TO3BOJISCT 3()(GEKTHBHO NMEPCOHATM3UPOBATH MPOrPAMMBI MEIUIIMHCKON
peaduIuTaLuH, yaydInas KIMHAYECKHEe HCXOABI M Ka4eCTBO JKU3HU MALEHTOB M0CIe HH(papKTa MHOKap/a.

KiroueBble ciioBa: nHpapKT MHOKap/a, SXoKapauorpadus, KapauopeaduInTarys, nepconanusanus, Gppakuus BbIOpoca, JUacTOIMIecKas
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ECHOCARDIOGRAPHIC ASSESSMENT ALGORITHMS FOR PERSONALIZATION OF CARDIAC REHABILITATION
PROGRAMS AFTER MYOCARDIAL INFARCTION
ABSTRACT

Background. Myocardial infarction remains a leading cause of mortality and disability worldwide, while the effectiveness of cardiac
rehabilitation significantly determines long-term outcomes. Personalization of rehabilitation programs based on functional cardiovascular
assessment is becoming increasingly important.

Objective. To evaluate the role of echocardiographic parameters in developing algorithms for personalized cardiac rehabilitation in patients
after myocardial infarction.

Materials and methods. The study included 111 patients divided into a main group (n=68), who underwent personalized rehabilitation based on
echocardiographic parameters, and a control group (n=43), who received standard rehabilitation. Systolic and diastolic left ventricular function as
well as functional capacity (VO.max, 6-minute walk test, PWC170) were assessed. Results. The main group demonstrated a significant
improvement in left ventricular ejection fraction, reduction in E/E’ ratio, improved right ventricular function, and a marked increase in exercise
capacity. Significant correlations between echocardiographic parameters and functional performance were identified. Conclusion.
Echocardiography-based algorithms allow effective personalization of cardiac rehabilitation programs, improving clinical outcomes and quality of
life in post-myocardial infarction patients.

Keywords: myocardial infarction, echocardiography, cardiac rehabilitation, personalization, ejection fraction, diastolic function
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MIOKARD INFARKTIDAN KEYIN TIBBIY REABILITATSIYA DASTURLARINI SHAXSIYLASHTIRISH UCHUN
EXOKARDIOGRAFIK BAHOLASH ALGORITMLARI

ANNOTATSIYA

Dolzarbligi. Miokard infarkti butun dunyoda o*lim va nogironlikning asosiy sabablaridan biri bo‘lib golmoqda, reabilitatsiya samaradorligi esa
bemorlarning uzoq muddatli prognozini belgilaydi. Shu sababli yurak-qon tomir tizimining funksional holatini hisobga olgan holda individual

reabilitatsiya dasturlarini ishlab chigish muhim ahamiyat kasb etadi.

Tadgigot magsadi. Miokard infarktidan keyingi bemorlarda exokardiografik ko‘rsatkichlarga asoslangan shaxsiylashtirilgan reabilitatsiya

algoritmlarining ahamiyatini baholash.

Material va usullar. Tadgiqotga 111 nafar bemor Kkiritildi: asosiy guruh (n=68) exokardiografik ko‘rsatkichlar asosida shaxsiylashtirilgan
reabilitatsiya oldi, nazorat guruhi (n=43) esa standart davolash oldi. Chap gorincha sistolik va diastolik funksiyasi hamda jismoniy faollik

ko‘rsatkichlari (VO.max, 6 daqiqalik yurish testi, PWC170) baholandi.

Natijalar. Asosiy guruhda chap qorincha chigarish fraksiyasining oshishi, E/E’ ko‘rsatkichining pasayishi, o‘ng qorincha funksiyasining
yaxshilanishi va jismoniy ish qobiliyatining sezilarli ortishi kuzatildi. Exokardiografik ko‘rsatkichlar bilan funksional holat o‘rtasida ishonchli

bog‘liglik aniglandi.

Xulosa. Exokardiografik algoritmlardan foydalanish reabilitatsiya dasturlarini shaxsiylashtirish imkonini berib, bemorlarning klinik natijalari

va hayot sifatini yaxshilaydi.

Kalit so‘zlar: miokard infarkti, exokardiografiya, kardio reabilitatsiya, shaxsiylashtirish, chigarish fraksiyasi, diastolik funksiya

Myocardial infarction remains one of the leading causes of death
and disability worldwide, despite significant progress in the field of
reperfusion therapy and drug treatment. Modern treatment strategies can
significantly reduce hospital mortality, but the long-term prognosis of
patients is largely determined by the effectiveness of subsequent
medical rehabilitation. The postinfarction period is a critical phase
during which the processes of myocardial remodeling are formed,
determining the functional state of the cardiovascular system and the
risk of complications.

In recent years, the understanding of the pathophysiological
mechanisms of post-infarction remodeling has significantly expanded.
Along with the traditional assessment of the left ventricular ejection
fraction (LVEF), indicators of diastolic function, regional myocardial
contractility, and parameters of hemodynamic adaptation are becoming
increasingly important. Echocardiography, being an accessible and
highly informative imaging method, allows a comprehensive
assessment of the structural and functional state of the heart and serves
as an important basis for clinical decision-making.

Despite the proven effectiveness of cardiac rehabilitation, the
problem of significant interindividual variability in patients' response to
standard recovery programs remains in clinical practice. Some patients
show a marked improvement in their functional state, while others have
a limited effect. This is due to differences in the degree of myocardial
damage, the functional reserve of the heart, the presence of concomitant
diseases and the peculiarities of metabolic adaptation.

In this regard, the development of personalized approaches to
medical rehabilitation is of particular relevance. The integration of
echocardiographic parameters into clinical decision-making algorithms
makes it possible to more accurately stratify patients by risk level and
individualize physical activity. The use of such algorithms contributes
to improving the safety of rehabilitation, preventing myocardial
overload and achieving optimal functional recovery.

Thus, the development and implementation of
echocardiographically oriented algorithms for personalization of
rehabilitation is an important area of modern cardiology and
rehabilitation aimed at improving clinical outcomes and quality of life
of patients after myocardial infarction.

The purpose of the study

To evaluate the clinical and functional significance of
echocardiographic parameters and their role in the personalization of
medical rehabilitation programs in patients after myocardial infarction.

Materials and research methods

The study was conducted on the basis of the Republican Scientific
and Practical Center of Cardiology of the Samarkand regional branch.
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The study included 111 patients who had suffered an acute myocardial
infarction and were undergoing medical rehabilitation.

All patients were in stable clinical condition and were divided into
two groups. The main group consisted of 68 patients, in whom the
rehabilitation program was formed taking into account
echocardiographic parameters and individual functional characteristics.
The comparison group included 43 patients who received standard
rehabilitation ~ according to  generally  accepted  clinical
recommendations.

Before starting rehabilitation, all patients underwent a
comprehensive clinical examination, including anamnesis collection,
assessment of risk factors for cardiovascular  diseases,
electrocardiography and echocardiography. Special attention was paid
to the assessment of systolic and diastolic function of the left ventricle.

Transthoracic echocardiography was performed in accordance with
international guidelines. The following parameters were evaluated: left
ventricular ejection fraction (LVEF), final diastolic and systolic
volumes, regional myocardial contractility, as well as indicators of
diastolic function, including the E/E' ratio. Additionally, the function of
the right ventricle was analyzed using the TAPSE indicator.

The functional state of the patients was assessed using physical
performance indicators, including maximum oxygen consumption
(VO:Max), a 6-minute walking test, and a PWC170 score. These
parameters were used to assess the tolerance of physical activity and the
effectiveness of rehabilitation measures.

The inclusion criteria were confirmed myocardial infarction, stable
clinical condition, the possibility of an echocardiographic examination,
and informed consent of the patient. Exclusion criteria included unstable
state, severe arrhythmias, severe concomitant diseases that limit
physical activity, as well as acute inflammatory processes.

Statistical data processing was carried out using the IBM SPSS
Statistics program. Quantitative indicators are presented as an average
value and a standard deviation (M + SD). The Student's t-test was used
to compare the groups, and nonparametric methods were used for
abnormal distribution. The differences were considered statistically
significant at p < 0.05.

The results of the study

An analysis of the clinical and demographic characteristics of the
patients showed that the main and control groups were comparable in
all key indicators, which confirms the correctness of the comparative
study. The average age of patients was 57.4 + 8.2 years in the main group
and 58.1 + 7.9 years in the comparison group (p>0.05). Both groups
were dominated by men (72.1% and 69.7%, respectively), the body
mass index was in the overweight range (27.8 + 3.6 and 28.1 + 3.9
kg/m2). The incidence of hypertension, diabetes mellitus, smoking, and
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recurrent myocardial infarction did not differ significantly (p>0.05),
which indicates a uniform distribution of risk factors and allows an
objective assessment of the impact of rehabilitation approaches.

Table 1. Clinical and demographic characteristics of patients (M + SD)

Parameter Main group (n=68) Control group (n=43) p

Age, years 57.4+8.2 58.1+7.9 >0.05
Male, % 72.1 69.7 >0.05
BMI, kg/m? 27.8+3.6 28.1+£3.9 >0.05
Arterial hypertension, % 76.5 74.4 >0.05
Diabetes mellitus, % 21.3 23.2 >0.05
Smoking, % 38.2 41.8 >0.05
Recurrent myocardial infarction, % 16.2 18.6 >0.05

Dynamic  observation of echocardiographic  parameters
demonstrated marked differences between the groups in response to the
rehabilitation. In the main group, which used a personalized approach
based on echocardiographic parameters, there was a significant
improvement in the systolic function of the left ventricle. The ejection

Table 2. Dynamics of echocardiographic parameters (M + SD)

fraction increased from 46.8 + 6.4% to 52.6 + 6.1% (p<0.01), reflecting
the restoration of myocardial contractility. At the same time, the
improvement in this indicator was less pronounced in the comparison
group (from 47.1 + 6.1% to 49.3 + 5.8%; p<0.05), which indicates the
limited effectiveness of standard rehabilitation programs.

Parameter Main group (baseline) Main group (after) Control (baseline) Control (after) p

LVEF, % 46.8 +6.4 52.6+6.1 47.1+6.1 49.3+5.8 <0.01
LVEDV, ml 158 + 28 142 £ 25 155 + 27 150 £ 26 <0.05
LVESV, ml 86 + 19 72+ 17 84+18 80+ 17 <0.01
E/E’ 12.8+3.1 10.6 2.7 12.6+3.0 11.8+29 <0.05
TAPSE, mm 19.2+2.4 21.1+25 19.0+£2.3 19.8+2.4 <0.05

In parallel with the improvement of systolic function in the main
group, there was a significant decrease in the end-diastolic and end-
systolic volumes of the left ventricle (p<0.05 and p<0.01, respectively),
which indicates a regression of post-infarction remodeling and an
improvement in the geometry of the heart. A decrease in the E/E ratio
from 12.8 + 3.1 to 10.6 + 2.7 (p<0.05) reflects an improvement in
diastolic function and a decrease in left ventricular filling pressure,
which is important for increasing exercise tolerance. Improvement of
the TAPSE index (from 19.2 + 2.4 to 21.1 + 2.5 mm; p<0.05) indicates
a restoration of right ventricular function and an improvement in
interventricular interaction. In the control group, similar changes were
less pronounced and in most cases did not reach statistical significance.

Table 3. Dynamics of functional parameters (M + SD)

The analysis of the functional state of the patients confirmed the
clinical significance of the echocardiographic changes. In the main
group, there was a significant increase in maximum oxygen
consumption (VO:Max) from 18.6 + 3.2 to 22.4 + 3.5 ml/kg/min
(p<0.01), reflecting a significant improvement in aerobic performance.
The PWCL170 index increased from 630 + 110 to 790 + 125 kgm/min
(p<0.01), and the 6-minute walking distance increased from 412 + 58 to
495 + 64 m (p<0.001), indicating an increase in physical endurance and
functional status of patients. At the same time, there was a decrease in
resting heart rate and systolic blood pressure, which indicates an
improvement in autonomic regulation and hemodynamic adaptation.
There was also a positive trend in the comparison group, but it was less
pronounced and in some cases statistically insignificant.

Parameter Main group Main group (after) Control Control (after) p
(baseline) (baseline)

VO,max, ml/kg/min 18.6 +3.2 22.4+35 18.9+3.4 20.1+3.6 <0.01

PWC170, kgm/min 630 £ 110 790 £ 125 640 £ 115 710+ 120 <0.01

6-minute walk test, m 412 + 58 495 + 64 418 + 60 450 + 62 <0.001

Resting heart rate, bpm 789 708 7710 739 <0.05

Systolic BP, mmHg 138+ 14 128+ 12 137+ 15 132+13 <0.05

The correlation analysis revealed a close relationship between
echocardiographic indicators and the level of physical performance. The
most pronounced positive correlation was found between the left
ventricular ejection fraction and VO:Max (r=0.54; p<0.01), which
confirms the key role of systolic function in the formation of aerobic
capacity. A similar relationship was found between LVEF and the
distance of a 6-minute walk (r=0.49; p<0.01). At the same time, an
increase in the E/E' index reflecting diastolic dysfunction was
accompanied by a decrease in physical performance (r=-0.51 for
VO:Max and r=-0.47 for a 6-minute walk; p<0.01), which indicates a
significant effect of diastolic disorders on exercise tolerance. Additional

Table 4. Correlation analysis (r)

correlations between LV BWT, TAPSE, and physical activity indicators
confirm the complex nature of cardiohemodynamic and functional
interactions.

The results of the ROC analysis demonstrated the high prognostic
significance of echocardiographic parameters in assessing patients'
physical performance. The E/E' ratio showed the greatest diagnostic
value (AUC=0.81; p<0.001), which allows us to consider this indicator
as one of the key markers of physical activity restriction. The left
ventricular ejection fraction also showed high prognostic significance
(AUC=0.78; p<0.001), whereas LVEF and TAP had moderate
diagnostic accuracy.

Variables r p

LVEF and VO,max 0.54 <0.01
LVEF and 6MWT 0.49 <0.01
E/E’ and VO;max -0.51 <0.01
E/E’ and 6MWT -0.47 <0.01
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<0.05

TAPSE and 6MWT

0.45

<0.05

Thus, the results obtained convincingly demonstrate that the use of
an echocardiographically oriented personalized approach to medical
rehabilitation provides a more pronounced restoration of both the
structural and functional state of the myocardium and the physical
performance of patients compared with standard programs. The
revealed interrelations between echocardiographic and functional
parameters confirm the pathogenetic validity of the proposed approach
and its clinical effectiveness.

Discussion

The results obtained confirm that the inclusion of echocardiographic
parameters in the algorithm for choosing a medical rehabilitation
program after a myocardial infarction can significantly improve its
clinical effectiveness. In the main group, where physical activity was
selected taking into account echocardiographic stratification, more
pronounced positive changes were noted both from the side of the
structural and functional state of the myocardium and from the side of
physical performance. This allows us to consider a personalized
echocardiographic approach not just as an additional diagnostic tool, but
as an important component of clinical decision-making in cardiac
rehabilitation.

One of the most significant results of the study is a significant
increase in the left ventricular ejection fraction in the main group from
46.8 + 6.4% to 52.6 + 6.1%, while in the comparison group the positive
dynamics was less pronounced. This indicates that metered-dose
physical activity, adapted to the initial state of the myocardium, can
contribute to more favorable postinfarction remodeling. The decrease in
the final diastolic and final systolic volumes of the left ventricle in the
main group additionally confirms the presence of positive structural
adaptation and regression of unfavorable remodeling, which in the post-
infarction period is one of the main pathophysiological mechanisms of
heart failure progression.

Data on the dynamics of diastolic function are of particular
importance. The decrease in the E/E' ratio in the main group reflects a
decrease in the filling pressure of the left ventricle and an improvement
in the processes of myocardial relaxation. This result has important
clinical significance, since, as literature data show, it is diastolic
function disorders that often become one of the key limitations of
physical performance, even in patients without a sharply reduced
ejection fraction. In a study by Fontes-Carvalho et al. It has been shown
that increased E/E' is one of the strongest echocardiographic predictors
of decreased exercise tolerance after myocardial infarction [9]. Our data,
including the revealed negative correlation between E/E' and VO:Max,
are fully consistent with these observations and confirm the importance
of assessing diastolic function in the rehabilitation planning process.

Equally important is the improvement in the function of the right
ventricle, expressed in an increase in TAPSE in the main group. In
modern cardiology, more and more attention is being paid to the role of
right ventricular function in the formation of general exercise tolerance
and prognosis in patients after an acute coronary event. Although
TAPSE demonstrated only moderate prognostic value in ROC analysis,
its positive dynamics indicates a more harmonious restoration of
intracardiac hemodynamics in patients undergoing individualized
rehabilitation.

The functional results of the study also deserve special attention. An
increase in VO:Max, an increase in PWC170, and a significant
improvement in the 6-minute walking distance in the main group
indicate a significant recovery in aerobic capacity and overall physical
endurance. This is especially important because physical performance
after myocardial infarction is considered not only as an indicator of
quality of life, but also as an independent prognostic marker of
cardiovascular outcomes. Literature data confirm that participation in
structured cardiac rehabilitation programs is associated with improved
survival and a decrease in the frequency of adverse events [4, 5, 16].
Our results expand these concepts, showing that the greatest effect is
achieved precisely by personalizing the rehabilitation program based on
objective echocardiographic parameters.
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The correlation analysis confirmed the close relationship between
indicators of cardiac function and physical performance. The positive
correlation between LVEF and VO:Max, as well as between LVEF and
the 6-minute walking distance, shows that an improvement in
contractile function is accompanied by a real increase in the patient's
functional capabilities. At the same time, the negative relationship
between E/E' and exercise performance confirms that diastolic
dysfunction plays an important role in limiting physical reserves. These
results correspond to the modern understanding of post-infarction
rehabilitation as a process in which not only restoration of pumping
function, but also complex hemodynamic adaptation of the heart to
physical activity is crucial.

The ROC analysis demonstrated the high predictive value of the
E/E' and LVEF indicators for identifying patients with reduced physical
performance. It is particularly important that E/E' >13 showed the
highest diagnostic accuracy. This allows us to consider this parameter
as one of the key criteria for risk stratification when planning
rehabilitation loads. In practical terms, this means that the inclusion of
a standard echocardiographic assessment of diastolic function in the
cardiac rehabilitation algorithm can contribute to a safer choice of
training regimen and earlier identification of patients requiring a gentle
and controlled approach.

The results obtained should also be considered in the context of
current international trends. Experts from the European Association of
Preventive Cardiology emphasize the need to move from standard
cardiac rehabilitation programs to more personalized models that take
into account the clinical, functional and instrumental characteristics of
the patient [10]. Our study actually confirms the practical feasibility of
this approach and demonstrates its effectiveness in real clinical
conditions. Of additional importance is the fact that the proposed model
is based on a widely available method transthoracic
echocardiography, which makes it applicable in everyday clinical
practice.

Thus, the results of the study show that the personalization of
medical rehabilitation programs after myocardial infarction based on
echocardiographic assessment can not only improve the contractile and
diastolic function of the heart, but also significantly improve the
physical performance of patients. This confirms the pathogenetic and
clinical validity of the use of echocardiographic algorithms in cardiac
rehabilitation and determines the prospects for further implementation
of such approaches in the post-infarction monitoring system.

Conclusions

The inclusion of echocardiographic parameters in the algorithm for
planning medical rehabilitation after myocardial infarction provides a
more pronounced improvement in the structural and functional state of
the heart compared with standard rehabilitation. Personalized
rehabilitation based on LVEF, E/E', LVEF LVEF, and TAPSE
assessments contributes to a significant increase in the contractile
function of the left ventricle, improved diastolic function, and a more
favorable adaptation of the right ventricle. The use of echocardiographic
stratification can significantly improve physical performance indicators,
including VO:Max, PWC170 and the results of a 6-minute walking test,
which confirms the clinical effectiveness of an individualized approach.
The most informative echocardiographic predictors of decreased
physical performance in patients after myocardial infarction are the E/E'
ratio and the left ventricular ejection fraction. The threshold value E/E'
>13 has high diagnostic accuracy for predicting low load tolerance.
Statistically significant correlations have been established between
echocardiographic indicators and physical performance parameters,
which confirms the possibility of using EchoCG as an objective basis
for the personalization of cardiac rehabilitation programs. The
developed algorithm of echocardiographic assessment can be
recommended for practical application in the system of medical
rehabilitation of patients after myocardial infarction in order to increase
the safety, effectiveness and prognostic significance of rehabilitation
measures.
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