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KJINMHUKO T’rEMOJIUHAMUNYECKASA XAPAKTEPUCTUKA
®EHOTHUIIOB PE3BUCTEHTHOM APTEPUAJIBHOU T'MIEPTEH3UU U X
3HAYEHME B OLIEHKE CEPAEYHO COCYAUCTOI'O PUCKA.

beasinoa JImana JpHecoBHA.
AoOnyuiaesa Moxunyp Baxo0oBHa.
AdpypacyJioB JKaBoxup. Yiayroekosuy.
TI'odypoBa Mykaggac YiayroekoBHa.
Camapmﬂdckuﬁ:éo‘cyddpcmeennbzﬁ MeOUYUHCKULL YHUBepCcUmen.
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Aunoramusi. Pesncrentnas)) apTepualbHast y/mepTeHSHﬁ npeicTaBiasieT coOoi
KJIMHUYECKA HEOJHOPOJHOE <COCTOSHHME, TP’ KOTOPOM CTOMKOE  IIOBBIIICHUE
apTepHaIbHOrO JABIEHHA YACTO CONPOBOXKIAETCA IOPAKEHHEM OPraHOB MHUIIEHEH.
Ouenka TOIBKO YPOBHS apTEpHasiBHOIO AABACHUS HE BCETAA MO3BOJIAET IOJHOLEHHO
ONpPENENUTh CTENEHb CEPAEYHO COCYAUCTOrQ pHCKa. B CB3M € 3THM KOMIUIEKCHOE
M3y4CHHUE CYTOYHOFO npOodUIIst apTepUaIbHOLO JaBJIE€HUS, COCTOSIHUS MUOKap/aa, QyHKIUH
IIOYEK U xceCTKOQ:rH"cpcyz[MSToﬁ' CTCHKL MMECT BA)KHOC 3HAUCHHE JUIA Oonee TOUHOU
XapaKTEPUCTUKU COCTOSHWS TaieHToB. Llemb. mccienoBaHus — 3akiiovanach B
ONpeie/IeHU  OCHOBHBIX ~KIIMHHKO TeMO/IMHAMHIECKHX (EeHOTUIIOB MAIMEHTOB C
PE3UCTEHTHOM apTEPHANILHOM IMIIEPTEH3UEN M OLIEHKE UX CBS3H C IIPU3HAKAMU IIOPAKEHHS
opraHoB MuieHed. [IpoBeneHo™ TPOLOIBHOE HconenoBanke 152 MAIHEHTOB ¢
BepH(HULMPOBAHHOIT PE3HCTCHTHO} apTepUalbHON PUIIEPTEH3UEH, TOCIINTAIN3UPOBAHHBIX
B KapJIMOJIOTUYECKHE OTAECICHUS BOIBHULIBI CKOPO MeniiuHHCKQﬁ nomom r. CeMen.
Jmarno3 ycranasnuBaics € yderom pexomenaauuii ESC 2024 ropa, ESH 2023 rona u
HAIMOHAJILHOTO HpOTOKO%Ei P'écn\y6nnm Kaszaxcran. Bropuusbie (popMbl apTepranbHOi
TUIIEPTeH3MH ObUIH MCKIIoYeHEL. “B diccienoBanue TaKme{é’ﬁnmanHCL MAIUEHThl C
CHUHJIPOMOM OOCTPYKTHMBHOI'O amHO3 cHA. [IporpamMma. oOciemoBaHus BKIOYasa
KIMHWYECKHE M JTabopaTopHble METO/bI, OMPENENeHUE DJIEKTPOIUTOB, KPEATUHHHA C
pacyeToM CKOpOCTH Ky6oukoBoit duisTpanun mo ¢popmyne CKD EPI, uccnenopanue
munuaHoro npoduns, omnpeaenenne NT proBNP, cyrounoe moHHTOpHpOBaHUE
apTepuaNbHOIrO JABJIEHUS, dJIEKTpoKapanorpaduio u sxokapauorpadpuio. ApTrepruaabHyr0
KECTKOCTh OLICHUBAJIM C MTOMOIIBI0 aMOyJIaTOPHOTO UHAEKCA KECTKOCTH apTepuil AASI.
Cpenuuii Bo3pacT NMalUeHTOB cocTaBuia 58,6 + 9,8 rona, >KeHIIUHbI cocTaBsinu 55,3%
oOcnenoBaHHbIX U Obutn cTapiie myx4uH (p = 0,028). Meanana npoaoKUTEIbHOCTH
aprepualbHOM runepren3uu coctasuia 10 ser. [lanMeHTs NpUHUMAIH B CPETHEM UETHIpE
AHTUTHIIEPTEH3UBHBIX Tpemnapara. Mmemuyeckas 6one3Hs cepaua BbisiBieHa y 44,1%
nanueHToB, GuoOpWLIAIMS npeacepauil y 7,9%, nepeHeceHHble HapylIeHUsT MO3TOBOTO
kpoBooOpamenust y 13,8%. Ilo maHHBIM CyTOYHOTO MOHUTOPHUPOBAHUS apTEPUATHHOTO
JABJICHUS COXPAHAJIOCh HEJOCTATOYHOE CHUKEHHE JaBJeHUS B HOUHbIE Yachl. [Ipoduis
non dipper BwisiBieH y 41,4% mnauuentos, night peaker y 27,0%. HecmoTps Ha
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COXpaHEHHYI0 (ppakiuio BBIOpOCa JIEBOTO JKEIyHO04YKa, CpeIHee 3HAYCHUE

KoTopoil cocraBuio 63,0%, BBIABISJIUCH MPU3HAKH PEMOJEIUPOBAHMUS MHOKapaa |
noBeiieHrne ypoBHst NT proBNP go 532,0 [270,2-896,5] nr/miu. MeanaHa CKOpOCTH
KIIyOoukoBoil ¢unbTpanuu coctaBmwia 59,0 [58,0-77,5] mn/mun/1,73 M2 IloBbieHue
AASI 5o 0,64 [0,48-0,84] cBUAETENHCTBOBATIO O BHIPAXKEHHOM KECTKOCTH apTepUATIbHOM
cteHKd. Ha oOCHOBaHMM COBOKYIMHOCTH TOJYYEHHBIX JAHHBIX OBbUIA BBIJCICHBI
reMOJMHAMUYECKUM, KapAHAIbHBIN, COCYIUCTHIN U-peHAIbHBIN (PEHOTHUIIBI PE3UCTEHTHON
apTepuaNbHON TUIMEPTEH3UU, KOTOPBIC Y pPsia TAIMEHTOB COYETAIUCh MEXIY COOOM.
[lomyueHHble  pe3yJbTaThl I',-(GBI/I,Z[eTeJ'II;CTBYIOT O 3HAQUUTENIIBHOW  KIMHHUYECKOU
HEOJIHOPOJAHOCTU PE3UCTEHTHOM apTepHanLHoﬁ TUIEPTEH3MM M OJHOBPEMEHHOM
MOPAKEHUHN HECKOJIBKUX opraHoﬁ‘ﬁfmmeHeﬁ. KOMH@KCHaﬂ OILIEHKa CYTOYHOT0 Tpoduis
apTepUalIbHOrO JABJICHHA, COCTOSHMA MHOKApAa;, (yHKUUM IOYEK M apTepPHalIbHOM
KECTKOCTH TIO3BOJISET 0O0Ne¢ MOIMHO OLEHHTh-CEpIEYHO COCYAMCTBIH PHCK H MOMKET
UCII0JIb30BaThCS IS MHﬂHBHﬂyénﬂasuHH AaNbHEHIIEH TAKTUKY HAOMIOACHHS U JICYEHUS.

KaroueBbie  cioBag . pe3UCTEHTHAas apTepuaibHas TUIEPTEH3HS,
(heHOTHIIMPOBAHHE, CYTOYHOE ~ MOHUTOPUPOBAHME  apTEPHANbLHOIO  JaBIEHHS,
aprepuaibHas )KQCTKOCTB AASLE NTF proBNP PEMOAETMPOBAHUE JIEBOTO JKEIYA0YKa,
CKOPOCTh Kny60q1<0130n (pHnBTpauHH NOPa)KCHHUE OpraHoB MMILIEHEH, CEpACHHO
COCYJIUCTBIN PUCK. Y ‘

CLINICAL AND HEMODYNAMIC CHARACTERISTICS OF RESISTANT
ARTERIAL HYPERTENSION PHENOTYPES AND THEIR SIGNIFICANCE IN
CARDIOVASCULAR RISK ASSESSMENT

- “‘ \Belyalova Liana Ernesovna.
Abdullaeva Mokhinur Vakhobosvﬁa
/Gafurova Mukaddas UlugbeKkovna.
' Abdurasulov Javokhir Ulugbekovich.
L “Samarkand State Medical University

Abstract. Resistant arterial hypertension is a clinically heterogeneous condition
frequently associated with target organ damage. Assessment of blood pressure levels alone
does not always provide a complete characterization of cardiovascular risk.
Comprehensive evaluation of ambulatory blood pressure patterns, myocardial condition,
renal function and arterial stiffness may provide additional information about the clinical
status of patients. The aim of this study was to identify the main clinical and hemodynamic
phenotypes of patients with resistant arterial hypertension and assess the severity of target
organ damage. A longitudinal study was conducted in 152 patients with verified resistant
arterial hypertension hospitalized in the cardiology departments of the Emergency Hospital
in Semey. The diagnosis was established according to the 2024 ESC and 2023 ESH
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recommendations and the national clinical protocol of the Republic of

Kazakhstan. Secondary forms of arterial hypertension were excluded. Patients with
obstructive sleep apnea were also included. The examination included clinical and
laboratory assessment, electrolyte and creatinine measurements, estimated glomerular
filtration rate calculated using the CKD EPI equation, lipid profile, NT proBNP
measurement, 24 hour ambulatory blood pressure monitoring, electrocardiography and
echocardiography. Arterial stiffness was assessed using the ambulatory arterial stiffness
index AASI. The mean age of the patients was'58.6 + 9.8 years. Women accounted for
55.3% of the study populatiQIj—' and were significantly older than men (p = 0.028). The
median duration of arterial hypeftension was 10 years. Patients received a median of four
antihypertensive medications. Co}b'nary artery diseas} was identified in 44.1% of patients,
atrial fibrillation in 7.9%, and preyious cerebrovascular events in 13.8%. Ambulatory
blood pressure monitoring demonstrated persistent elevation of blood pressure throughout
the 24 hour period. A non dipper pattern was observed in 41.4% of patients, while a night
peaker pattern was found in 27:0%, Despite preserved left ventricular ejection fraction,
which averaged 63. O%, signs of myocardial remodeling were observed. The NT proBNP
level was elevated, Wlth a median Value of 532.0 (270.2-896.5) pg/mL. Renal function was
reduced in a substantial proportien of patients, with a median estimated glomerular
filtration rate of 59.0 (58.0-77.5) mL/min/1773 m?. Increased arterial stiffness was reflected
by an elevated AASI of 0.64 (0.48-0.84). Four major phenotypes were identified:
hemodynamic, cardiac, vascular“and-tenal. Several. pﬁenotypes frequently occurred
simultaneously. The findings“demonstrate considerable clinical heterogeneity among
patients with resistant arterial hypertension and the coexistefice of different patterns of
target organ 1nv01vement Comprehensive assessment of ambulatory blood pressure,
myocardial condition, rendl’ f‘?lctlon and arterial stiffness may improve cardiovascular risk
assessment and contribute to }_\n@ ‘individualized approgcﬁ to patient management.

Keywords: resistant/@rterial hypertension, phenotyping, ambulatory blood pressure
monitoring, arterial stiffness, AASI, NT proBNP, left ventricular remodeling, estimated
glomerular filtratioft rate, target.organ damage, cardiovascular risk.

AKTYyaJIbHOCTBb. Pe3lCTeHTHas aprepuanbpHas TUIEPTEH3Us OCTAETCS OJHOM U3
HauboJee CIOXKHBIX (POPM MOBBIIIEHHOTO apTEPUAIBHOIO JABJICHUS U XapaKTepU3yeTCs
BBICOKMM pPHUCKOM CEpPIEYHO COCYIHUCTBIX OCJIOKHEHHU. JlIMTenbHOE COXpaHeHue
MOBBIIIEHHOTO JIaBJIEHUSI CITIOCOOCTBYET Pa3BUTHIO CTPYKTYPHBIX U3MEHEHUH MHOKapAa,
HapyImIeHUI0 (QYHKIUH TO0YEK W YBEIWYECHUIO MKECTKOCTH apTepUaTbHON CTEHKH.
JIONOJIHUTENIbHOE 3HAYEHUE MMEET M3MEHEHHE CYTOYHOIO pPHUTMa AapTEepUaIbHOIO
NaBJICHUS, 0OCOOEHHO OTCYTCTBHE €ro (PM3HOIOTHUYECKOT0 CHUKEHUS B HOUHbIE Yachl. [Ipu
3TOM MALMEHTHl C PE3UCTEHTHON apTepualbHON TUIepTeH3Ue He MPECTaBIAIOT COO0H
OJIHOPOAHYIO TpyMIly. Y OJHUX OOJBHBIX MPe00IaaloT reMOIMHaMUYECKUe HapyIleHus,
y Jpyrux, 6ojee BbIpaKEHbl M3MEHEHHS CO CTOPOHBI CEpPJlA, COCYIOB WM MOYEK.
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BrisiBaenue tTakux pa3m/1q1/n”4 ITO3BOJIAET O0JIee TOYHO OLCHUBATh COCTOSHHUC
ManmueHTa U ONpCACIIATE OCHOBHBIC HAITPABJICHUA I[&J'IBHGIZHJGFO Ha6J'IIOI[CHI/I$I H JICUCHUS.

Heap mucciaegoBaHusi: ONPEACIUTh OCHOBHbIE KIMHUKO T'€MOJAMHAMHYECKHE
(dbeHOTUIB TAIMeHTOB C PE3UCTEHTHOW apTepuaibHOM THUNEPTeH3UEeH U OIECHUTH
BBIPA)KEHHOCTh MOPAXKEHUS OPTaHOB MUILICHEH.

Marepuanbl U MeTOAbI HccJae0BaHusA. [I[poBeeHO NMPOAOIBHOE HCCIEIOBAHUE C
ydqactueM 152 manmueHTOB C. . BEepUPHUIMPOBAHHON PE3UCTEHTHON apTepUabHON
TUIEPTEH3UEH, FOCHI/ITaJ'II/ISI/IpE)BaHHB'IX B KapAWOJIOTMYECKUE OTIEICHUS bONbHUIBI
CKOpPOH MEIMUMHCKOW MOMOHIH , r.. Cémeii. Jlmarsos YCTaHABIIMBAJICSI C Y4YETOM
pexomennanui  ESC 2024 ro,n\a; ESH 2023 ryna M HaIMOHAJIBHOI'O MPOTOKOJIA
PeciyOnukn  Kazaxcran. Bropuunsie  (GopMbl -apTepualbHONM TUIEPTEH3HU OBLIM
MCKITIOUeHBl. B MccienoBanie BKIIOUATUCh TAIHEHTE C CHHAPOMOM OOCTPYKTHBHOTO
anHod cHa. OOcnenoBaHue . BKIOYAIO KIMHUYECKYIO OLIEHKY COCTOSHHS IIallMEHTOB,
11abOpaTOPHOE UCCIIEIOBAHKE WICKTPOIMTOB, KPEATUHUHA U JIUIIUIHOTO NPO(UIIS, pacuer
CKOPOCTH Kny60q1<030171 dbunbTpanuu no dopmysie CKD EPI, onpenenenue ypous NT
proBNP, cyrouneg MOHI/ITopI/IpOBﬁHH&apIepﬂaHBHOFO JABJICHUS, AIEKTPOKapArnorpaduio
u sxokapauorpadmro. s OLICHKH COCTOSIHASL COCYAMCTOM CTEHKH HCIOIb30BAIN
aMOyJIaTOPHBIH MHIEKC JKECTKOCTH apTepuit AASI.

PesyabTaThl nccaegoanust. CpelHAN BO3pacT NAKWEHTOB cocTaBui 58,6 9,8 roza,
95% M 57,0-60,2 roma. JKeHHTUHBI COCTaBIIAIU 55‘,3% 00CIeIOBaHHBIX W OBLIH
CTaTHCTHYECKH 3HAYUMO CTapmie Myx4uH (p = 0,028). MezmaHa MIPOIOKUTEIBHOCTH
apTepuanbHOW runepreHsuu cocrasuna 10 (6,5-16,0) frer. TlanenTsl NpuHAMaNK B
CPe/IHEM HYeTHIPE AHTULMICPTCH3MBHBIX ~TIpelapata, MeJuaHa | cocTaBuia 4 (3-4)
npenapara. inemideckast 60JI€3HI> cepaua BeisiBicHa y 44, 1% naupeHTos, GuopuiLsIus
npeacepaui y 7,9%, nepeHech_IQT_gﬁapymeHm M03r0Boro$KpOBoo6pameHH;1 y 13,8%.
ITo pe3ynapTaTam CyTOYHOFO MOHMTOPHPOBAaHHS ApTEPUATBHOLO JABJICHHUS OTMEYAIOCHh
CTOMKOE MOBHIIICHNE <CTO ' 3HAYSHHH B _TedeHHe CyTOK. CpenHee CHCTONMYECKOe
apTepuaabHOe naBienre coctasisuio 144,0 (137 ,5—158MM pT. cT. tHem u 142,0 (132,0—
155,3) MM pT. cT. HOUbO. CpeaHee AMACTOINYECKOE apTEPUAIBHOE JIaBIIEHUE COCTABIISIIO
85,0 (81,8-92,0) mm pt. ct. nuem u 80,0 (76,8—-88,0) MM pT. cT. HOUbtO. Hapymienus
CYTOYHOTO NpouiIsl apTEPUATBLHOTO JaBICHUS BBISBISIIUCH Y OOJIBIIMHCTBA MMALUEHTOB.
Tum non dipper otmeuancs y 41,4% o6cnenoBannbix, a Tun night peaker y 27,0%. Takum
o0pa3oM, y 3HAUMTENbHOM YacTU MallMEHTOB OTCYTCTBOBAJO HOPMAJIbHOE CHUYKEHUE
apTepuaIbHOrO JaBJIEHWS B HOYHBIE Yachl JUOO HAONIOAAIOCh €ro JOMOJHUTEIHHOE
nosbiienue. Cpenusis ppaxius BeIOpoca JIEBOTO kKelynouka coctaBisia 63,0%, To ecTh
cuctoinuyeckas (yHKUIMS cepiia B LEJIOM OCTaBajlach COXpaHeHHO#l. Bmecte ¢ Tem
BBISIBJSUIMCH TNPU3HAKK CTPYKTYPHOI'O PEMOJEIMPOBAaHUA MHUOKapaa. MHIekc macchbl
MHUOKap/ia JIEBOTO KeJyJA04YKa UMeJ TeHICHILIUIO K 00Jiee BHICOKUM 3HAUEHUSIM Y MY>KUUH
(p =0,086). lonoaHUTENbHBIM IPU3HAKOM (YHKLIMOHAIBHON Harpy3Ku Ha MUOKap.1 ObLIO
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noBelieHue koHeHrpauuu NT proBNP, mennana kotoporo coctaBuina 532,0

(270,2-896,5) nr/min. 3MeHeHUsl BBISIBISUIUCH U CO CTOPOHBI MTOYeK. Meanana cKkopocTu
KJIyOoukoBoi pubTpanmu coctaBmia 59,0 (58,0—77,5) mu/mun/1,73 mM?, 94TO yKa3bIBaeT
Ha CHUKEHUE (QUIBTPAMOHHON (QYHKIIMY MOYEK Y 3HAYUTEIHLHON YacTH 00CIeI0BaHHBIX.
Takxke y NaUMEHTOB OTMEYAINUCh HApYIIEHUs JHIHIHOTO oOMeHa. BripaxkeHHas
KECTKOCTh apTEepUANbHOW CTEHKH TMOJATBEPXkAANach IMOBBIIMIEHHEM aMOyJIaTOpHOTO
MHJIeKca xecTKocTu aptepuil. Meanana AASI cocrasuna 0,64 (0,48—0,84). [TonyueHnnsie
pe3yJbTaThl MO3BOJIMIN BBIIEIUTh HECKOJIbKO OCHOBHBIX KIMHMYECKUX BapUAHTOB
PE3UCTEHTHOMN apTepHanLHBﬁf TUNEPTEH3NH. I'emonuHamuueckui dheHoTHUI
XapaKTepUu30BaJICs npeHMymeCTBeHHO HAPYIICHUEM CyTOYHOTO IPOGUIIS apTePUaNIbHOTO
nasneHusd. KapauanbHblil (beH(ﬁHn BKJIFOYAJ n@mﬂam PEMOJENUPOBAHUS  JIEBOTO
xemynodka u noseimenre NT proBNP. s cocyaucroro ¢enoruna 010 XapaKTEPHO
BEIDAKEHHOE yBEIMUCHHE KECTKOCTH apTepuaIbHON CTEHKH. PeHaibHBIM (heHOTUI
COIIPOBOXK/IAJICS CHUIKCHUEM CKOPOGTHU KiLyOOUKOBOM (QuibTpauuu. Y psna HalMEHTOB
O/IHOBPEMEHHO  MPUCYTCTBOBATH,  TIPHSHAKM .  HECKOJIBLKHX (eHOTUIOB,  YTO
CBHIETENLCTBYET O B3aHMOCBA3H TIOPAKCHHS CEPACUHO COCYJIUCTOM CUCTEMBI U TMOYEK
IpU JJIUTEITHOM, TG‘-IGHI/II/I peSI/IC’]:eHTHOI/I,ap’PepI/IaJ'IBHOI/I TUIIEPTEH3UH.

BriBoabl. HaI_II/IeHTBI C5 PpE3UCTEHTHOW _ apTepHalbHOM  rumepreH3uei
XapaKTEepU3YIOTCSl BHIPAKEHHOH KIMHHYECKOH HEOJHOPOJIHOCTBIO M COYETAHHEM
Pa3IMYHBIX BAapPUAHTOB IOPAXXEHUS OPrdHoB MumeHew.. Hanbonee 49acTo BBIABIAINCH
HapyIICHUs] HOYHOTO TpoQuiis apTepraIbHOro z[aBnelin}I, YBEIIMYCHUE apTEpPUATIbHOU
KECTKOCTH, noBbIleHHe YPOBHI NT proBNP n CHIDKEHUE dbyHKIMU TIoyek. Beinenenue
T€MOIMHAMUYECKOTO, KapIHaJIbHOTO, COCYJUCTOTO M PEHATLHOLO ()EHOTHIIOB MO3BOJIACT
Oonee noapoOHO OLEHUBATE QCOOEHHOCTH TeYEHHs 3a001eBaHus. KoMILIEKCHBIA MOaX0N
K 00CJIeI0BaHUIO HaLII/IeH%OB C_y4eTOM CYTOYHOTO npodus APTEPHATEHOTO aBIEHNS,
COCTOSIHUSI MUOKap/ia, (byHKIIW U COCYIUCTOM CTGHKI/YMO)KGT MOBBICUTH TOYHOCTD
OIICHKU CEpACYHO COCYIUCTOr0 pPUCKAa M CIIOCOOCTBOBATH BBIOOPY WHIWBUIYATbHOMN
TAKTUKU BEJECHUS MAlUEHTOB. - W
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