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MaTOJIOTHEH U apTEPUAJTbHOU TUIIEePTEeH3UueNn
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Structural and functional state of the heart in elderly patients with
combined broncho-obstructive pathology and arterial hypertension

Tretyakov S.V., Popova A.A., Demin A.A.
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AHHOTAIIUA

C 1esipl0 YTOUHEHUsI OCOOEHHOCTEH CTPYKTYPHO-(DYHKIIMOHAIBHOTO COCTOSHUS CEPAIA IIPU COYETAHUU XPOHH-
4ecKor 06cTpyKTUBHOMN Goste3nu serkux (XOBJI) u 6ponxuanbHoi actMbl (BA) y suIl MOKUIOTO BO3pacTa ¢ apTepu-
anpHOU runeptensuei (Al) nmpoBeneHo nanHOe ucciaenoBanue. ObceenoBano 15 Mmy4uH ¢ XOBJI u BA (cpegHuii Bo3-
pact — 68.4 + 3.6 r.). I'pynny cpaBHeHuUs cocTaBuiu 15 60bpHBIX XOBJI (cpemuuii Bo3pacT — 63.4 + 3.2 T.). Y BceX JIUI
XOBJI 6bLy1a KaTeropuu B.

BhIsIBJIEHO, YTO MIPU COUETAHHOH GPOHX006CTPYKTHUBHOMN MATOJIOTHH, B OT/IMUKe OT 601bHBIX ¢ XOBJL, y I MOXKU-
sioro Bo3dpacra ¢ AI' oTmeuaeTcst 60JIbIIAs CTENEHb BHIPAYKEHHOCTH KOHIIEHTPUYIECKOH rUNepTPpOdUH JIEBOTO JKeIyI04-
Ka IPY MOBBINIEHUN er0 KOHTPAKTUIBHOCTH (2 UMEHHO 17106aJIbHOM TTPOI0ILHON CHCTOTNYECKOH cITocCOGHOCTH) Ha HoHE
OTCYTCTBHUSI OTJIMYHH I10 THACTOJINIECKOH ero GyHKIINHU U, B YaCTHOCTH, IPo1oyIbHOH. I1pu couetannu XOBJI u BA, B oT-
suyue ot 60spHBIX ¢ XOBJI, y i mokusoro Bo3pacra ¢ AI' otMeuaeTcs 60JIbIas CTeNeHb HAPYIIEHU I aKTUBHOT'O pac-
c1abJIeHu s IPABOTo JKeJIyI0UKa IIPU MTOBBIIIEHNH ero (GyHKIUY, B YaCTHOCTH I7I00a7IbHON IPOAOIBLHON CHCTOIMIECKOH
dyukIUH, Ha PpoHe 6oJIee BBIPAKEHHOM JIETOYHON TUIIEPTOHU Y. BhIsIBJIEHHBIE 0COOEHHOCTH TEMOJTUHAMUKHI MaJIOTO KPy-
ra KpoBoobOpaieHus 1 GYHKIUH IIPABOTO JKeJIyI0UKa ABJIAIOTCS OCHOBOU /11 BBIOOPA IMaTOr€HETHYECKH OIPABIAHHOM
Tepamnuy, HAIIPaBJIEHHOHN He TOJIbKO HAa CHU)KEHUE JIaBJIEHUS B JIETOYHON apTEPUH, HO M HA YJIy4IIIeHUE KaIbI[UEeBbIX Me-
XaHU3MOB KaK B CUCTOJLY, TAK U B JIHACTOJTY.

Kaoueawvle c108a: JeBbIH KeTyA0U€eK, TPABBIH KeJIyI0UeK, COKPATUTEIbHAS QYHKIIUS, JUACTOTHYeCKast QYHKIUS,
XpOHMYECKast 06CTPYyKTUBHAsI 00JIE3HD JIETKUX, OpOHXHAIbHAS aCTMA.

ABSTRACT

In order to specify features of a structural and functional state of the heart in the combination of chronic obstructive
pulmonary disease (COPD) and bronchial asthma (BA) in elderly people with arterial hypertension (AH) this research was
conducted. The 15 men with COPD and BA (average age — 68.4 + 3.6 years) were surveyed. The group of comparison con-
sisted of 15 patients with COPD (average age — 63.4 + 3.2 years). All patients had type B COPD.

It was revealed that in the combined broncho-obstructive pathology, unlike patients with COPD, the elderly people with
AH show a greater degree of concentric hypertrophy of left ventricle with an increase in its contractility (namely, global longi-
tudinal systolic capacity) against the background of lack of differences in its diastolic function and longitudinal in particular.
When COPD and BA are combined the elderly people with AH, unlike patients with COPD, have a larger degree of impaired
active relaxation of the right ventricle with an increase in its function, particularly global longitudinal systolic function, against
the background of more pronounced pulmonary hypertension. The revealed features of hemodynamics of pulmonary circula-
tion and function of right ventricle are the basis for choosing pathogenetically justified therapy aimed not only at decreasing the
pulmonary artery pressure, but also at improvement of calcium mechanisms in both systole and diastole.

Keywords: left ventricle, right ventricle, contractile function, diastolic function, chronic obstructive pulmonary dis-
ease, bronchial asthma.

Tloctynmia 04.04.2019 Received 04.04.2019

IIpunsra 14.05.2019 Accepted 14.05.2019

*A8mop, 0meemcmeeHHblil 3a nepenucky *Corresponding author

Tperbsikos Cepreii BiaguciaBosud: ®T'B0Y BO «HoBocubupekuii rocysap- Tretyakov Sergey Vladislavovich: Novosibirsk State Medical University, 52,
CTBEHHBII MeIUIIUHCKUT YHUBepcUTeT» Mun3zipasa Poccun. 630091, r. Ho- Krasny Prospect, Novosibirsk, 630091, Russia.

Bocubupck, Kpacusrii mpocir., 52. E-mail: ser53953824@yandex.ru

E-mail: ser53953824@yandex.ru

Journal homepage: http://jsms.ngmu.ru 55



doi: 10.31549/2542-1174-2020-1-55-64

Tpemvsikos C.B. u dp. / Journal of Siberian Medical Sciences 1 (2020) 55—64

BBEAEHWE

K HauboJiee pactipocTpaHeHHBIM U 3HAUUMBIM
COILYTCTBYIOIITUM 3a00JIEBAHUAM ITPH XPOHUIECKOH
obcTpykTuBHOU 60s1e3HM jerkux (XOBJI) oTHOCHT-
s CepAeTHO-COCYIUCTA S TATOJIOT U (BBIABIISIETCA B
65 % caydaen) [1, 2]. [To JaHHBIM 5TTH/IEMUOJIOTH-
YEeCKHUX UCCJIEJOBAHUHA HA OOJIBIITUX MOMYIAIUAX Y
maireHToB ¢ XOBJI oTmeuaeTcss B 2—3 pasa 60J1b-
IIUH PUCK KapAUOBACKYISAPHOU cMepTH [3]. B k-
HUYECKOU KapTUHE BHYTPEHHUX OOJIE3HEN apTepH-
anpHas runepronus (AT y 6ospabix XOBJI mpen-
CTaBJISIET OHO M3 YACTHIX KOMOPOUIHBIX COCTOSI-
Hui. [Io JaHHBIM pa3HbBIX aBTOPOB yactota Al ipu
XOBJI BappupyeT B MIHUPOKUX IIpefesaxX, JTOCTHU-
ras 76.3 %, ¥ COCTaBJIsSIET B CPe/THEM 34.3 % cilyda-
eB [1, 4]. He Tos1bKO JIOKaJIbHOE BOCITaJIeHUE B OPOH-
XaXx, HO ¥ IEPCUCTHUPYIOIee CUCTEMHOE BOCIIaJIeHe
[5, 6], cBoiictBenHOe GobHBIM XOBJI, BHOCUT Cy-
IECTBEHHBIN BKJIAJ B IIATOT€HE3 aTepOCKJIepO3a U
JIPYTUX CepAeUYHO-COCYyAUCTRIX 3aboeBanuil (CC3)
y GOJIBHBIX ¢ OPOHXOOOCTPYKTUBHOU IATOJIOTHEH.
Y 60abHBIX XOBJI TIOBBINNIEHHBIA PUCK CEPJIEYHO-
COCYZIMICTBIX OCJIOKHEHUH CBS3aH C BBICOKUMU KOH-
HeHTpanuaAMUu B KpoBu C-peakTWBHOro Oeyika u
TNF-a [7]. Bmecte ¢ Tem nmpumepHO 7 % OOJBHBIX
XOBJI OgHOBpPEMEHHO CTPAJAT OPOHXHAJIBHOH
acrmoii (BA) [1, 8].

IHEJIb NCC/IEJOBAHUA

YTouHeHHEe 0COOEHHOCTEN CTPYKTYPHO-(QYHK-
[IMOHAJILHOTO COCTOSIHUsI CePAIlla IPU COYETaHUH
XPOHUUYECKOH OOCTPYKTHUBHOU OOJIEBHU JIETKUX U
OpOHXHMAJIPHOW aCTMbI Y JIUI] IOKUJIOTO BO3pAcTa ¢
apTepuaJIbHOU rUnepTeH3Hen

MATEPHUAJIBI 1 METO/bI

O6cnenoBano 15 myxunH ¢ XOBJI u BA (ocHOB-
Has rpynna), cpefHui Bo3pact — 68.4 + 3.6 . I'pym-
Iy cpaBHeHHs cocTaBuH 15 60bHBIX XOBJI (cpes-
HUU Bo3pacT — 63.4 + 3.2 1.). ¥ Bcex jun, XOBJI
OpL1a KaTeropun B. CpeiHsAS BeTMUMHA CUCTOIIYE-
ckoro A/l B OCHOBHOU T'PYIIIIE cCOCTaBUIIA 154.2 + 8.8
MM PT. CT., B TpyIIle CpaBHeHUA — 156.5 + 19.9 MM
pT. cT. BennumHA HACTOINYECKOTO JABJIEHUS —
83.6 + 6.2 MM PT. CT. Y 60JIbHBIX OCHOBHOI T'PYIIIIBI
u 86.6 £ 15.4 MM PT. ct. y su1] ¢ XOBJI. Kpurepus-
MU UCKJIIOUEHHUS U3 UCCIIEA0BAHUS ObLIN: HHOAPKT
MHOKap/ia B aHaMHe3e, GUOpUILIAIUA IpeicepAni,
KJIallaHHAaA NaTOJIOTUA cep/lia, cep/leuHas HeJIoCTa-
TOYHOCTD 3—4-TO (PYHKIIMOHATBHBIX KJIACCOB, OXKHU-
peHue 2—3-i cTeneHwu.

C nespl0 U3yUeHUs CTPYKTYPHO-(PYHKIIHOHA-
JIBHOT'O COCTOSTHU I CEP/ILIA ITPOBOMIIOCH YIBTPA3BY-
KOBOE HCCcJIe/IoBaHue Ha annapare Mindray.

INTRODUCTION

The most common and significant concomitant
diseases in chronic obstructive pulmonary disease
(COPD) include cardiovascular pathology (detected
in 65% of cases) [1, 2]. According to epidemiological
studies in large populations, patients with COPD
have 2—3 times greater risk of cardiovascular death
[3]. In the clinical picture of internal diseases ar-
terial hypertension (AH) in patients with COPD
is one of the frequent comorbid states. According
to different authors AH frequency in COPD varies
over a wide range, reaching 76.3% and is on aver-
ages 34.3% of cases [1, 4]. Not only local inflam-
mation in bronchi, but also the persistent systemic
inflammation [5, 6] characteristic of patients with
COPD contributes significantly to pathogenesis of
atherosclerosis and other cardiovascular diseases
(CVD) in cases of bronchobstructive pathology. In
patients with COPD an increased risk of cardiovas-
cular complications is associated with high blood
concentrations of C-reactive protein and TNF-a [7].
At the same time, approximately 7% of COPD pa-
tients suffer simultaneously from bronchial asthma
(BA) [1, 8].

AIM OF THE RESEARCH

To specify the features of structural and func-
tional state of heart in chronic obstructive pulmo-
nary disease associated with bronchial asthma in
elderly people with arterial hypertension.

MATERIALS AND METHODS

15 men with COPD and BA (the main group)
were examined, average age — 68.4 + 3.6 years.
Group of comparison consisted of 15 patients with
COPD (average age — 63.4 + 3.2 years). All individ-
uals with COPD had category B. The average sys-
tolic arterial blood pressure in the main group was
154.2 + 8.8 mm Hg, in the group of comparison —
156.5 + 19.9 mm Hg. The maximum diastolic pres-
sure was 83.6 £ 6.2 mm Hg in patients of the main
group and 86.6 + 15.4 mm Hg in persons with COPD.
Criteria of exclusion from the study were: myocardial
infarction in the anamnesis, atrial fibrillation, valvu-
lar heart disease, heart failure of the 3—4™ functional
classes, obesity of the 2¢ to 3¢degree.

In order to study the structural and functional
state of the heart the Mindray ultrasaound exami-
nation was performed.

We determined the following parameters:
end-diastolic volume and size (EDV, ml; EDS, cm),
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OrpeJiesisivi KOHEUHBIN TUACTOJTUIYECKUH 00b-
eMm u pazmep (KO, mi; KIP, cM), KOHEUHBIH CHCTO-
suyeckuit 06bem u paszmep (KCO, mir; KCP, cm) jte-
Boro xkesynouka (JI?K), ynapusiii oovem (YO) JIOK,
dpaxiuio BeibGpoca (OB, %), uHIEKC MacChl MHOKaP-
na JIK (MMM, r/m?) u uHeKC OTHOCUTETbHOH TOJI-
IUHBI CTEHKU JIEBOTO kesryouka (MOT).

Jnactosnyeckyo QYHKIIUIO JIEBOTO KEJTyI0u-
Ka cep/lia OlleHUBAJIM METOIOM JIOILIEPIXOKAPAHUO0-
rpaduu, KOTOPYIO BBIMIOJIHSIN B UMIIYJIbCHOM pe-
JKHME C MCII0JIb30BAaHUEM BEPXYIIIEUHOTO JIOCTYIIA B
YeThIpeXKaMepHOU Tpoeknuu cepana. Onpenes-
JIV CJIEYIOIINE IIapaMeTpPhl: MAaKCHMaJIbHYI0 CKO-
pocth pantero HanosHeHus (E, cm/c), MakcuMasib-
HYI0 CKOPOCTb IIPEICEPIHOT0 HAMoIHeHU (A, cM/c),
ux cootHorenue (E/A), a3y paHHEro HalOJTHEHU
(FEF, c), dasy npencepanoro namnosuenus (FAF, c),
MexaHuueckyto auacrony (MD, ¢), cpeaHue cKopo-
CTU paHHero u mpezcepaHoro HamosHeHUs (ASE,
cMm/c; ASA, em/c) [9].

I'706anbHYI0 MPOJOJIBHYI0 CUCTOJTUYECKYIO U
JIMACTOJINYECKYI0 (DYHKIIMHU JIEBOTO U MIPAaBOTO Ke-
JIYIOYKOB OIIEHUBAJIU 110 TKAHEBOMY JIOILJIEPOBCKO-
MY CIEKTpPy. B Kak/JoM TKaHEBOM JOILJIEPOBCKOM
CIEKTPE OIpPEeNEJIsIIN MaKCUMAJIbHYIO (IIMKOBYIO)
CUCTOJINYECKYI0O CKOPOCTh JIBHXKEHHUSI MHUTPAJIbHO-
ro KoJiblia (Sm cM/c), MaKCUMaJIbHBIE JUaCTOJIHYe-
CKHe CKOPOCTH B paHHIoK dasy (Em, cM/c) 1 mpe-
ceprauymo dasy (Am, cm/c), cooTHomenuss Em/Am u
E/Em, npomomkuTe IbHOCTD (ha3bl H30METPUUECKO-
ro pacciabienus (IVRT, mc), mepuoma mpeabI3rHa-
uus# (PP, mc) [9, 10].

Ompeniesisianuch AaBjeHNe B MPaBOM IIpeJcep-
quu (RAP, Mmm pt. ct.) [11], IpOIIEHT yKOpOUEeHU s
wiomaau mpasoro kemymouka (CRVA, %) [12-14],
00beM TpaBoro KeJyaouka B cucroy (RVVs, cm3 )
u puacroiay (RVVd, ecm3 ) [15-18], ymapHbiii 00beM
mpasoro xeaymouka (RVSV, mi), dpakuus BeIOPO-
ca npasoro xenynouka (RVEF, %) [15, 18], cpennee
JaBjeHue B yierouyHoi aprepuu (PAPm, MM pr. cT.)
[19], maByieHME 3aKJIMHUBAHUSA B JIETOUHOU apTEPUU
(PCWP, MM pT. cT.) [20], JIeroOYHOE COCYAUCTOE CO-
npotusyierue (PVR, quH - ¢ - cm5) [21], mpomosku-
TEJIHOCTh IMEPHO/Ia M3THAHUS IIPABOTO JKEJIYI0U-
ka (PERYV, mc), cootHomenue PP/PERV (yci. en.) u
Tei-unzexc, MpeACTaBIAOMUN cOO0H CyMMy ITOKa-
3aTesied, OTPaKAIONUX CUCTOJIUYECKYIO U JTUACTO-
JINYECKYIO (PYHKITUU U KOJIMYECTBEHHO XapaKTepHu-
3YIOIUH II06aIbHYI0 (PYHKIUIO IIPABOTO KETY0U-
Ka [22].

IMosnyuenuslil udpoBoi MaTepuas 6611 06pa-
00TaH C MOMOIIbI0 BaPHAIMOHHO-CTATUCTHYECKUX
METO/IOB IIyTEM pacueTa cpefiHel apudmMeTnuecKoin
(M), cpenHexkBaJpaTUYHOTO OTKJIOHeHUs (0). Pas-

end-systolic volume and size (ESV, ml; ESS, cm) of
left ventricle (LV), stroke volume (SV) of LV, ejec-
tion fraction (EF, %), myocardial mass index of LV
(MMI, g/m?) and index of relative wall thickness of
left ventricle (IRWT).

Diastolic function of the left ventricle of
the heart was estimated by method of doppler
echocardiography which was performed in pulse
mode using apical access in a four-chamber projec-
tion of the heart. The following parameters were
determined: the maximum early filling velocity (E,
cm/s), the maximum atrial filling velocity (A, cm/s),
their ratio (E/A), phase of early filling (FEF, s),
phase of atrial filling (FAF, s), mechanical diastole
(MD, s), average velocities of early and atrial filling
(ASE, cm/s; ASA, cm/s) [9].

Global longitudinal systolic and diastolic func-
tions of left and right ventricles were evaluated
using the tissue Doppler spectrum. In each tissue
Doppler spectrum the following parameters were
determined: maximum (peak) systolic mitral annu-
lus velocity (Sm, cm/s); maximum diastolic veloci-
ties in the early phase (Em, cm/s) and in the atrial
phase (Am, cm/s); Em/Am and E/Em ratios; dura-
tion of the isometric relaxation phase (IVRT, ms);
duration of pre-ejection period (PP, ms) [9, 10].

Besides we determined the pressure in the right
atrium (RAP, mm Hg) [11], the percentage of short-
ening of right ventricular area (CRVA, %) [12—14],
right ventricular volume in a systole (RVVs, cm?) and
in a diastole (RVVd, cm3) [15—18], right ventricular
stroke volume (RVSV, ml), right ventricular ejection
fraction (RVEF, %) [15, 18], average pulmonary ar-
tery pressure (PAPm, mm Hg) [19], pulmonary cap-
illary wedge pressure (PCWP, mm Hg) [20], pulmo-
nary vascular resistance (PVR, dynes - s - cm™) [21],
period of ejection of right ventricle (PERV, ms), PP/
PERV ratio (standard unit) and the Tei-index which
is representing the sum of parameters reflecting sys-
tolic and diastolic functions and quantitatively cha-
racterizing global function of right ventricle [22].

The received digital material was processed
using variational and statistical methods by calcu-
lation the arithmetic mean (M), standard deviation
(0). The difference of indicators was determined by
method of differential statistics according to Stu-
dent criterion and was considered statistically sig-
nificant at p < 0.05 (at 5% level of significance). Cor-
relation analysis was performed. The Pearson lin-
ear correlation coefficient r was used. The presence
of high correlation relationship was considered at
r = 0.87-1.0.
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JIMYre IoKasaTeyiedl OIpesessaoch METOIOM pas-
HOCTHOU CTaTHUCTHUKU MO KpuTepuio CThIOIEHTA U
CUYUTAJIOCH CTATUCTUYECKU 3HAUMMBIM IIPHU P < 0.05
(mpu 5% ypoBHe 3HaUUMOCTH). IIpoBomICsS KOppe-
JIANVOHHBIN aHanus. Mcmosbp3oBascsa ko3ddunu-
eHT JIMHEHHOHN Koppessnuu [Iupcona r. Hammuue
BBICOKOH KOPPEJISIHOHHON B3aMMOCBSI3HU CUUTAJIH
npu r = 0.87-1.0.

PE3YJIBTATHBI U OBCY:KAEHUE

B ocHOBHOI TpyIIle, B OTJINYKE OT OOJBHBIX C
XOBJI, otmeuaetcs ymeHnbienue KO sieBoro xe-
ayaouka Ha 9.1 % u KCO JIK Ha 41.5 % (p < 0.05)
Ha ¢one Bo3pacranusa YO JI2K Ha 11.7 % (p < 0.05),
®B — Ha 15.5 % (p < 0.05), UMM JI’K — Ha 20.8 %
(p < 0.05) u UOT — na 17.6 % (p < 0.05) (Tabmr. 1).
Y GosBHBIX BO BCEX TPYHIIAX PETHCTPUPOBAIACH
KOHIIEHTPHYECKAs THUIIEPTPODUS JIEBOTO KEIYA0U-
Ka.

H3yuenne auacToONN4YecKON (YHKIMU JIEBOTO
JKEJTYJTIOUKA ITOKA3aJI0, UYTO Y O0JIBHBIX KAK OCHOBHOH
TPYIINBL, TAK U TPYIIbI CDAaBHEHUsI HApyIlIeHa IJI0-
OasyipHAs muacTosnveckas QyHKmud (Tabi. 2).

Y siun ¢ XOBJI u BA, B oTsimuue OT I'PyIIbI
CpaBHEHHs, XOTSA U OTMeuarTcs 6ojiee BBHICOKHE
3HAUEHUsI MAKCHUMAaJIBHBIX U CPEIHUX CKOPOCTeH
IIOTOKOB Kak B a3y paHHETO HAIOJHEHUS, TaK U
MPeCep/THOTO, OJHAKO COOTHOIIEHNE ITHKOBBIX
CKOPOCTEU CBUETEIHCTBYET 00 OTCYTCTBHUH pas-
JIMYUU B CTEIIEHU HAPYIIEHUS TaCCHBHOTO HAIIOJI-
HEHUs JIEBOTO JKeJyllouka Mexay rpynmamu. Ha
(oHe OTCYTCTBUA OTIUUNN MEXKAY TPYyHIIAMH II0
ITPOJIOJIKUTETbHOCTH MEXaHUYECKOU JIHACTOJIBI Y
6GOJIBHBIX OCHOBHOU TPYIIIBI peructpupyercs 60-
Jlee IpoioJKUTeIbHAA (Ha 11.8 %) dhasza mpenacepa-
HOT'0 HanoJIHeHus (p < 0.05). B ocHOBHO¥ rpyTine,
B OTJIMUME OT TPYIIIbl CPABHEHU S, TPOUCXOTUT He-
3HauuTeJbHOE (Ha 6.2 %) ykopoueHue (aspl U30-
BOJIIOMHUYECKOTO pacciaabiieHus, T. €. He 3aMeJlJIs-
eTcs y/ajieHre MOHOB KaJIbI[UsA U3 MHUOILJIa3Mbl B

RESULTS AND DISCUSSION

In the main group, in contrast to patients with
COPD, reduction of LV EDV by 9.1% and LV ESV
by 41.5% (p < 0.05) against the background of in-
crease of LV SV by 11.7% (p < 0.05), EF — by 15.5%
(p < 0.05), LV MMI — by 20.8% (p < 0.05) and
IRVT — by 17.6% (p < 0.05) was noted (see Table 1).
The concentric hypertrophy of left ventricle was
registered in patients of all groups.

The study of diastolic function of left ventricle
showed that the global diastolic function was im-
paired in patients of both the main and the com-
parison groups (see Table 2).

In individuals with COPD and BA, in contrast
to the comparison group, although higher values of
maximum and average flow velocity rates are noted
both in the phase of early filling and atrial phase,
however, the ratio of peak velocities indicates that
there are no differences in the severity of distur-
bances in passive filling of left ventricle between
the groups. More prolonged (by 11.8%) atrial fill-
ing phase is registered (p < 0.05) in patients of
the main group with the absence of differences be-
tween groups in length of mechanical diastole. In
the main group, unlike the comparison group, there
is a slight (by 6.2%) shortening of isovolumic relax-
ation time, i.e. the removal of calcium ions from the
myoplasm in diastole is not slowed down, and there
are no differences in the duration of pre-ejection
period (in the velocity of calcium ions entering the
myoplasm in systole) (see Table 2).

Data from tissue Doppler echocardiography
(see Table 3) show higher values of Sm, which re-
flects the state of global contractile longitudinal
function of LV, in the main group compared to
the comparison group. Sm has a correlation to the
LVEF and the LVSV value. There were no differ-
ences between groups in the state of longitudinal

Ta6uma 1. Hekotopblie CTPYKTYPHO-(DYHKITHOHATBHBIE TIOKA3aTeJIH JIEBOTO Kenyouka (M + o)
Table 1. Several structural-functional parameters of the left ventricle (M + o)

ITokazaresn / Parameter

XOBJI / COPD (n = 15)

XOBJI + BA/COPD+BA(n=15) p

K/IP, cm / EDS, cm 5.2 £ 0.71
KCP, cm / ESS, cm 3.5+ 0.5
KO, M / EDV, ml 132.0 £ 2.7
KCO, ma1 / ESV, ml 54.0 + 1.5
YO, mu / SV, ml 78.0 £ 5.5
@B, % / EF, % 62.0 £ 2.7
HOT / IVRT 0.47 + 0.42
UMM, r/m? | MMI, g/m? 164.7 £ 2.71

5.0 £ 1.1 —
2.8+ 0.6 —
120.0 + 7.7 —
31.6 £ 1.6 —
88.3+4.1 <0.05
73.3 £ 3.4 <0.05
0.57 + 0.61 <0.05
207.7 £ 5.37 <0.05
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Ta6smna 2. ITokazaTesu JUacToINYeCKor PyHKIINH JIeBOTO Keyaouka (M + o)
Table 2. Parameters of diastolic function of the left ventricle (M + o)

ITokazatesib / Parameter ~ XOBJI / COPD (n = 15) XOBJI + BA / COPD + BA (n = 15) D
E, cm/c | ecm/s 63.0 £ 0.01 70.92 + 0.02 <0.05
A, cM/c | cm/s 70.7 £ 0.03 78.9 £ 0.02 <0.05
E/A 0.89 + 0.03 0.89 + 0.03 —
FEF,c|s 262.5 £ 0.04 284.4 £ 0.04 —
FAF,c|s 162.0 + 0.04 183.6 + 0.04 <0.05
MD,c|s 475.5 + 0.02 477.6 £ 0.04 <0.05
ASE, cm/c | em/s 36.75 £ 0.07 44.35 £ 0.09 <0.05
ASA, cm/c | cm/s 41.67 + 0.88 40.3 £ 0.71 —
IVRT, mc / ms 97.5 + 0.02 91.5 + 0.02 —
PP, mc / ms 09.0 + 1.11 102.0 + 0.59 —

JINACTOJLY, U OTCYTCTBYIOT OTJIMYUH S 110 IPOJOJIKHU-
TEeJIbHOCTH MePUOZia IPEeBI3THAHUSA (110 CKOPOCTHU
BXOJK/IEHU S NOHOB KaJIBIIHs B MUOILJIa3MY B CUCTO-
ay) (cm. Tabi. 2).

JlanHple TKaHeEBOU JlomJlepoKapzuorpaduu
(Tabs. 3) MeMOHCTPUPYIOT 0OO0Jiee BBICOKHE 3Haue-
HHA [TOKa3aTesIA Sm, 0TPaKAIOIIET0 COCTOSHHUE TII0-
0aJIbHOH COKPATUTEJIBHON IPOAOJIBHON (QYHKITUHU
JIEBOT'O JKeJIY/I0UKa, B OCHOBHOU TPYIIIIE IO CPaBHe-
HUIO ¢ rpynnoi 6ospHBIX XOBJI. Sm nmeet Koppe-
asanuoHHy0 cBa3b ¢ OBJIK u Besmumnaon YOJIIK.
He 6b110 OT/IMYNY MEKAY TPYIIIaMHU 110 COCTOSHUIO
MTPOJIOJIFHON (DYHKIIMU cep/illa B AUacToIy. Bmecte
¢ TeM nokasaresib E/Em B 0OCHOBHOI rpyTire 6611 HA
12 % 6osbIre (p < 0.05), YTO KOCBEHHO CBH/IETEIb-
CTBYeT 0 60JIee BBICOKMX CPETHUX 3HAUEHU X JTaBJIe-
HUA 3aKJIMHUBAHUSA JIETOYHON apTePUU: B OCHOBHOU
TpYIIIe 3TOT [T0OKa3aTeJb ObLI HA 7.4 % BHIIIE, YEM B
rpyime cpaBHeHus (TabJ. 3).

H3yuenne auacTommyeckod (PyHKIIUHM ITTPaBO-
0 JKeJIyZ0o4uKa IT0Ka3aJjo, YTO Y OOJIBHBIX KaK OCHOB-
HOHM TPYIIIbI, TAK U TPYIIBI CPAaBHEHUs HapyIllleHa
wiobanpHasA auactoanueckas GyHkusa (Tabi. 4).
Y sun ¢ XOBJI u BA, B oTyinune OT rpyIbl cpaBHe-
HUsA, XOTS U OTMeUaroTcs 0oJiee BHICOKUE 3HAUEHU S

function of the heart in diastole. At the same time,
the E/Em index in the main group was 12% higher
(p < 0.05), which indirectly indicates higher av-
erage pulmonary capillary wedge pressure: it was
7.4% higher in the main group than in the com-
parison group (Table 3).

The study of diastolic function of the right ven-
tricle showed that in patients of both the main and
the comparison groups the global diastolic function
was impaired (Table 4). In patients with COPD and
BA in contrast to the comparison group, although
there are higher values of maximum and average
flow velocities both in the early filling phase and in
the atrial phase, the ratio of peak velocities indi-
cates no difference in the degree of loss of passive
right ventricle filling between groups. Although
we find no differences in the duration of phases of
the early filling and the atrial filling between the
groups, in patients of the main group a longer (by
13%) mechanical diastole (p < 0.05) due to elonga-
tion of diastasis period is noted. In the main group,
unlike the comparison group, the isovolumic relax-
ation phase is lengthened by 18.8% (p < 0.05), that
is, the removal of calcium ions from the myoplasm

Taoauna 3. [Tokaszaresu MpoAoIbHON ITI00IBHON QyHKIMY JIeBoro kenynouka (M + o)
Table 3. Parameters of longitudinal global function of the left ventricle (M + o)

ITokazaTesib / Parameter XOBJI / COPD (n = 15) XOBJI + BA / COPD + BA (n = 15) p
Sm, cm/c | cm/s 23.3 + 0.03 27.2 + 0.03 <0.05
Em, cm/c | cm/s 29.14 £ 0.02 29.06 + 0.03 —
Am, cm/c | cm/s 34.8 + 0.005 33.87 + 0.005 <0.05
Em/Am 0.83 + 0.04 0.86 + 0.05 —
E/Em 2.14 + 0.02 2.43 £+ 0.01 <0.05
PCWP (cpennee), MM pT. CT.  4.55 + 0.12 4.91 + 0.14 —

PCWP (average), mm Hg
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Ta6mna 4. [TokazaTesru JuacToINYecKod (PyHKIINH IIpaBoro xkeiyaouka (M + o)
Table 4. Parameters of diastolic function of the right ventricle (M + o)

ITokazaresib / Parameter XOBJI / COPD (n = 15) XOBJI + BA / COPD + BA (n = 15) D
E, cm/c | cm/s 40.58 £ 0.01 50.47 + 0.02 <0.05
A, cM/c | cm/s 51.06 + 0.03 65.65 + 0.02 <0.05
E/A,c]| s 0.76 £ 0.03 0.75 + 0.03 —
FEF,c|s 267.60 £ 0.04 261.60 * 0.04 —
FAF,c|s 182.40 + 0.04 175.20 + 0.04 —
MD,c|s 436.40 + 0.02 501.60 + 0.04 <0.05
ASE, cm/c | cm/s 24.21 + 0.07 30.90 + 0.09 <0.05
ASA, cm/c | cm/s 33.60 + 0.88 36.64 + 0.71 <0.05
IVRT, mc | ms 78.00 £ 0.02 96.00 + 0.02 <0.05
PP, mc | ms 03.63 £ 1.11 69.60 £ 0.59 <0.05

MaKCHMAaJIbHBIX ¥ CPEJHUX CKOPOCTEN ITIOTOKOB KaK
B a3y paHHero HaIOJHEHU:, TAK U IMPeJCepIaHO-
ro, OTHAKO COOTHOIIIEHHE ITUKOBBIX CKOPOCTEH CBU-
JIETEBCTBYET 00 OTCYTCTBUU PA3JIMUMI B CTEIEHU
HapyILIEeHNs TAaCCHBHOTO HATIOJIHEHUS MPABOTO JKe-
aynouka Mexzay rpynmamu. Ha ¢one orcyrerBus
OTJINYUH MEXKAY IPYyHIaMHU IO MPOOJIKUTETHHO-
cTu $a3 paHHEro U IMPeACepAHOr0 HATOJHEHUH Y
00JIBPHBIX OCHOBHOU IPYIIIIBI OTMeUaeTcs 6osiee mpo-
JIOJDKUTENbHAA (Ha 13 %) MeXaHMYecKas JMacToJIa
(p < 0.05), 3a cueT yJINHEHUS TIEPUO/A THUACTAZH-
ca. B ocHOBHOI rpyIIIie, B OT/IYNE OT IPYIIIIHI CPaB-
HEHU s, IPOUCXOIUT YAIUHeHUE (a3bl H30BOJIOMU-
yeckoro pacciaabiaenus Ha 18.8 % (p < 0.05), T. e. 3a-
MeJIJISIeTCS YAaJIeHe NOHOB KaJIbIIUA U3 MUOILIA3-
MBI B JIUACTOJIy, U YKOPOUEHUE IIEPHO/IA IPeJIbI3THA-
HUS B 1.34 pasa (p < 0.05), CBU/IETEIbCTBYOIIEE 00
YCKODEHUHU BXOK/IEHUS NOHOB KAaJIbIIHS B MHOILJIA3-
My B cuctoury (cM. Tab1. 4).

JlaHHBIe TKAHEBOMH JIoTIIIEpOKapAuorpaduu ae-
MOHCTPHUPYIOT OTCYTCTBHE OTIUUYHN MEXIY I'PYII-
MIaMH 110 COCTOSHUIO IPOZOJIbHOM (PYHKIUU CEP/I-
1a B auacrosiy. HecmoTpss Ha GOJblliie CKOPOCTH
Em (#a 10.3 %, p < 0.05) u Am (Ha 11.2 %, p < 0.05)
B rpynmne XOBJI + BA 1o cpaBHEHHIO ¢ TPYIION
XOBJI, coorHoIeHre Em/Am He MMeJIO CTaTUCTH-
YeCcKHU JIOCTOBEPHBIX OTJINYNH, a mokasaTesb E/Em
ObLJI B OCHOBHOM T'pyIine Ha 11 % Baiie (p < 0.05).
[Tpu 5TOM 3HaUeHUs JaBJIEHUS B IPABOM IIpezcep-
WU MEXy T'PYIIaMH JOCTOBEPHBIX OTIMYUH He
umenu (tabii. 5).

¥ 6onpHBIX ¢ XOBJI 11 BA, B OT/TMYHE OT IPYIIIBI
CPaBHEHHUS, OTMEYAETCS BO3PACTAHUE IIOKA3ATEJIS
Sm (cMm. TabJ1. 5), OTparKaoIIEro I106aJTbHYIO IPO-
JIOJTBHYIO CHCTOTMYECKYIO (DYHKIIHIO TPABOTO YKEJIy-
JIoUKa, Ha 29 % (p < 0.05). B ocHOBHOM rpyT1iie 06beM
IIPaBOTO KEJIYZ0YKA B CHCTOJIY Ha 12.9 % (p < 0.05)
MEHBIIIe, a B IUACTOIy — Ha 19 % (p < 0.05), 4YeM B

in diastole is slowed down, and pre-ejection period
is shortened by 1.34 times (p < 0.05), indicating the
acceleration of calcium ions entering the myoplasm
during systole (Table 4).

The tissue Doppler echocardiography data
demonstrate the absence of differences between
the groups according to the state of longitudinal
function of the heart in diastole. Despite the high
velocities of Em (10.3%, p < 0.05) and Am (11.2%,
p < 0.05) in the COPD + BA group compared to the
COPD group, the Em/Am ratio had no statistically
significant differences and the E/Em parameter
was 11% higher in the main group (p < 0.05). At the
same time, there were no significant differences in
the pressure values in the right atrium between the
groups (Table 5).

In patients with COPD and BA, in contrast to
the comparison group, there is an increase in Sm
(see Table 5), which reflects the global longitudi-
nal systolic function of the right ventricle, by 29%
(p < 0.05). In the main group, the volume of the
right ventricle in systole is 12.9% (p < 0.05) less,
and in the diastole — by 19% (p < 0.05) less, than
in the comparison group, which led to a decrease in
stroke volume of the right ventricle in the group of
people with combined bronchopulmonary pathol-
ogy by 24% (p < 0.05) in the absence of significant
differences in the EF of the right ventricle (Table 6).
The percentage of right ventricular area shortening
in the main group was 29.3% less (p < 0.05) than in
the comparison group.

Study of pulmonary circulation hemodynamics
in persons with COPD and BA (see Table 6) shows a
17.7% increase in mean pulmonary artery pressure
(p < 0.05) in the absence of reliable differences in the
pulmonary artery wedge pressure reflecting the level
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Ta6smuna 5. [Tokazaresu Ipoz0JIbHON I7100a7IbHOM (DYHKITVH IIPABOTO JKEJIYZ0YKa U IABJIEHUS B IIPABOM IIPE/ICEP/INHI

’(Il‘\:l;tlg )5 Parameters of longitudinal global function of the right ventricle and pressure in the right atrium (M + o)
ITokazaresis / Parameter XOBJI / COPD (n = 15) XOBJI + BA / COPD + BA (n = 15) p

Sm, cMm/c | cm/s 20.98 + 0.03 42.22 + 0.03 <0.05
Em, cm/c | cm/s 28.92 + 0.02 32.16 + 0.03 <0.05
Am, cm/c | cm/s 37.87 £ 0.005 42.62 £ 0.005 <0.05
Em/Am 0.76 + 0.04 0.75 + 0.05 —
E/Em 1.41 + 0.02 1.57 + 0.01 <0.05
RAP, mm pt. cT. / RAP, mm Hg 3.60 + 0.04 3.84 £ 0.02 —

TpyIIIle CPAaBHEHM s, UTO IIOBJIEKJIO CHIKEHUE YA ap-
HOTO 00BeMa MPABOTO JKeJIyA0UYKa B IPYIIIE JIUIL C
COUeTaHHOU OPOHXOJIEFOYHOU MaToJIoThel Ha 24 %
(p < 0.05) mpHU OTCYTCTBUH JOCTOBEPHBIX OTIMIUN
o ®B npaBoro xemymouka (tads. 6). [IponeHT yko-
POYEeHUsI IJIOIIA/THU [TPABOTO JKeJIyZA0YKa B OCHOBHOM
TpyIIlie MeHbIIIE Ha 29.3 % (p < 0.05), YeEM B I'pyIIIe
CpaBHEHUS.

W3yueHne reMOIMHAMHUKU MaJIOTO KpyTa Kpo-
BooOpamienus y jiun ¢ XOBJI u BA (cMm. Tab. 6) ae-
MOHCTPUPYeT IIOBBIIIEHNE CpPEeJHEro JaBJeHUS B
JIETOYHOU apTepuu Ha 17.7 % (p < 0.05) IPU OTCYT-
CTBUH JIOCTOBEPHBIX OTJIMYHH IO JABJIEHUIO 3aKJIU-
HUBAHUS B JIETOUHON apTEPUH, OTPAKAIOIIEMY YPO-
BEHb JIaBJICHUS B JIETOYHBIX BEHAX, a 3HAYUT, U B Jie-
BOM IIpeZICepAUU, U IO BEJIMYUHE JIETOYHOTO COCY-
JIUCTOTO COMPOTHUBJIEHUSA II0 CPABHEHUIO C JIUIIAMU
¢ XOBJI. Bennuuna Tei-unmekca B OCHOBHOH T'PYyII-
Ile Ha 10 % MeHbIIle, YeM B TPYIIIE CPABHEHHUS, UTO
CBU/IETEJIBCTBYET O MOBBIIIEHNN (QYHKIIUU IIPABOTO
JKeJIYI0UKA cepAIa. ITO KOCBEHHO MO TBEPIK/IaeT U
BestmunHa cooTHomenus PP/PERV, kotopas ymens-
aeTcs B OCHOBHOU rpymrre Ha 30 % (p < 0.05).

of pressure in the pulmonary veins and therefore in
the left atrium, and in the value of pulmonary vascu-
lar resistance compared to persons with COPD. The
value of the Tei-index in the main group is 10% less
than in the group of comparison, indicating an in-
crease in the function of right ventricle of the heart.
This is also confirmed by the PP/PERV ratio, which
is reduced by 30% in the main group (p < 0.05).

CONCLUSION

The conducted study allows us to draw the fol-
lowing conclusions:

1. In case of combined broncho-obstructive pa-
thology the elderly people with arterial hyperten-
sion, unlike the patients with COPD, have a greater
severity of concentric hypertrophy of left ventricle
with an increase in its contractility (namely global
longitudinal systolic capacity) against the back-
ground of lack of differences on its diastolic func-
tion and, in particular, longitudinal one.

2. When COPD and BA are combined the el-
derly people with arterial hypertension unlike pa-

Ta6auna 6. ITokazaTesn TeMOJUHAMUKI MaJIOr0 Kpyra KpOBOOOPAIEHHS ¥ COKPATUTEIbHOU CIIOCOOHOCTH IIPABOTO JKe-

saynouka (M + o)

Table 6. Parameters of hemodynamics of pulmonary circulation and right ventricle compressive capacity (M + o)

ITokazaresip / Parameter XOBJI / COPD (n = 15) XOBJI + BA / COPD + BA (n = 15) p
CRVA, % 4273 £ 2.71 30.23 + 7.76 <0.05
PAPm, mm pT. cT. | mm Hg 38.70 £ 1.53 47.00 + 1.68 <0.05
PCWP, MM pr. cT. | mm Hg 3.60 + 2.71 3.84 £ 7.76 —
RVR, aus-c-cm™> | dyne-s-cm™ 34.4 + 1.53 34.6 + 1.68 —
PP/PERYV, yci. enn. | cu. 0.31 £ 5.58 0.22 + 14.06 <0.05
RVVs, cm3 | cm3 25.7 £ 2.71 22.4 + 2.71 <0.05
RVVd, cm3 | cm3 57.4 £ 2.71 46.5 £ 2.71 <0.05
RVSV, ms | ml 31.7 £ 2.71 24.1+2.71 <0.05
RVEF, % 55.2 £ 271 51.8 £+ 2.71 —
Tei-unpekc / Tei-index 0.58 + 0.04 0.52 + 0.04 <0.05
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3AKIIOYEHUNE

IIpoBezieHHOE HCCIEOBAaHUE IO3BOJIAET Clie-
JIaTh CJIEAYIONINE BBIBOJBI:

1. [Ipu coueTaHHOU OPOHXOOOCTPYKTHUBHOU Ia-
TOJIOTHH, B OTJINYHE OT 601bHBIX ¢ XOBJI, y auti mo-
JKHJIOTO BO3pACTa C apTEPHaJIbHON TUIlepTEeH3UeH
oTMeyvaeTcs 6OJIbIIas CTeleHb BRIPaKeHHOCTH KOH-
IEHTPUYECKON TUIepTPodHUU JIEBOTO JKEJYAOUKa
IIpY TOBBIIIIEHU N €T0 KOHTPAKTUIBHOCTH (2 IMEHHO
IO0AJIBHOU TIPOZIOJIBHOM CHUCTOJUYECKOU CIOCO0-
HOCTH) Ha ()OHE OTCYTCTBHUS OTJIUUHH I10 TUACTOJIU-
YeCcKOU ero QYHKITUY U, B YaCTHOCTH, IIPOJOJIHHOMH.

2. ITpu couetanuu XOBJI u BA, B oTiinuue ot
60s1bHBIX ¢ XOBJI, y JITUIT TOJKUJIOTO BO3PACTa C apTe-
pUaIBHOM THIIEPTEH3HeH OTMedaeTcs O0JIbIIas cTe-
[leHp HapylIeHWUs aKTUBHOTO pacciabjeHus Ipa-
BOTO JKeJIYZI0UKA MPU HOBBIINIEHUN ero GYHKITUU, B
YaCTHOCTH TIJI00aJbHOU IIPOAOJIBHON CHCTOJIHYe-
ckol GyHKIMH, Ha hoHe 60siee BhIpaKEHHOU JIET0Y-
HOH THUIIEPTOHUH.

3. BolsiBiIeHHBIE 0COOEHHOCTU T€MOAWHAMUKU
MaJIoro Kpyra KpoBooOpaineHus U GYHKIIUU Ipa-
BOTO JKeJIyJIoUKa sIBJISIOTCS OCHOBOMW JIJIs1 BhIOOpaA
[IaTOTeHEeTHUYEeCKU ONPABAAHHON Tepaluy, HaIpaB-
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tients with COPD, have a higher degree impairment
of right ventricle active relaxation with an increase
in its function, in particular global longitudinal
systolic function, against the background of more
pronounced pulmonary hypertension.

3. The revealed features of hemodynamics of
pulmonary circulation and function of right ven-
tricle are the basis for the choice of pathogeneti-
cally justified therapy aimed not only at pulmonary
artery pressure decrease, but also at improvement
of calcium mechanisms both in systole and in di-
astole.
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CBEJEHUA Ob ABTOPAX

TperbakoB Cepreil BuaauciaaBoBUY — J-p MeJ.
HayK, npodeccop Kadeapbl MOJTUKIUHUYECKOH Te-
panuu u ob1eit MeguIMHCKON pakTuku ®TBOY BO
«HoBOoCHOUPCKHUIT TOCYyIapCTBEHHBIA MeIUITTHCKUH
yHusepcureT» Munszapasa Poccuu.

IlomoBa AHHa AJjlekcaHAPOBHA — JI-p Me/I. HayK, J0-
LIEHT, 3aBeAYOIUHA Kadeapoi MOJTUKINHIIECKON Te-
panuu u o61ei MmeaunuHckou npaktuku ®I'B0Y BO
«HoBOCMOUPCKUH TOCYJapCTBEHHBIA MEIUIIMHCKUHI
yHuBepcuteT» Munszapasa Poccun.

JAémuH AslekcaHap ApUCTapXOBHY — J-P M€Jl. HAYK,
npodeccop, 3aBeAyOIMUN Kadeapod TOCIHUTAIb-
Ho#t Tepantuu ®T'BOY BO «HoBocubupckuii rocymap-
CTBEHHBIH MEUITUHCKUH yHUBEPCUTET» MUH3ApaBa
Poccuu.
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