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INFLUENCE OF PREDIABETES ON CARDIOVASCULAR
REMODELING INDICATORS IN HYPERTENSIVE PATIENTS
WITH OBESITY

The purpose of the study was to evaluate the effect of prediabetes
on cardiovascular remodeling in hypertensive patients with obesity.

Materials and methods: To examine 200 patients with stage 1l
hypertension (grade 2) and obesity (grades I-Il), clinical, anamnestic,
anthropometric, biochemical, and instrumental methods were employed.
Among these, 60 patients had carbohydrate metabolism disorders. The
degree of these disorders was assessed using fasting glycemia, impaired
glucose tolerance, glycosylated hemoglobin (HbAlc), and glucose
tolerance tests. Impaired fasting glycemia was established at values of
glucose concentration in venous plasma > 6.1 and < 7.0 mmol/l, in
whole capillary blood > 5.6 and < 6.1 mmol/l, and glucose index <
7.8 mmol/l both in whole capillary blood and in venous plasma during
the oral glucose tolerance test. Impaired glucose tolerance was
diagnosed based on fasting glucose concentrations of < 6.1 mmol/l in
whole capillary blood and < 7.0 mmol/l in venous plasma, and > 7.8 <
11.1 mmol/l both in whole capillary blood and in venous plasma
according to the oral glucose tolerance test. The HOMA index
determined insulin resistance. The data were analyzed using the
statistical software SPSS 17 (IBM) and Microsoft Office Excel 2003.
Results are presented as means + standard deviation, with significance as
p < 0.05 in all cases.

Research results. In obese hypertensive patients with prediabetes,
significantly higher values of the intima-media thickness of the common
carotid artery and the carotid artery at the bifurcation level were
recorded (p = 0.027 and p = 0.012 respectively), as well as a
significantly higher pulse wave velocity in the carotid artery (p = 0.022).
Cardiac remodeling assessment results demonstrated that patients with
prediabetes had significantly larger left ventricular, left atrial, wall
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thickness, and left ventricular myocardial mass index, with no
differences in ejection fraction values, compared to patients without
prediabetes. The presence of prediabetes was characterized by a
decrease in the rate of early filling of the left ventricle (p = 0.000) and
the ratio of the rates of early and late filling (p = 0.000) in the absence of
significant differences in the levels of the integral index of diastolic
function: the ratio of the maximum speed of early diastolic flow to the
maximum speed of early filling of the left ventricle (E/e").

Conclusions. Violations of carbohydrate metabolism at the stage of
prediabetes in hypertensive patients with obesity contribute to the
progression of vascular remodeling. They are associated with the
severity of hypertrophic changes in the left ventricle. Evaluation of
indicators of cardiovascular remodeling depending on the variant of
prediabetes (fasting hyperglycemia and impaired glucose tolerance) did
not demonstrate reliable differences in any of the indicators.

Keywords: arterial hypertension, obesity, cardiovascular remodeling,
prediabetes.
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BII/IMB INPEMABETY HA ITIOKAZHUKH CEPIEBO-
CYJUHHOI'O PEMOJIEJIOBAHHA Y TI'INEPTEH3UBHUX
HAIIEHTIB I3 OKUPIHHAM

Meta poOOTH — OLIHUTH BIUTHB TIpeiadeTy Ha MMOKa3HUKH CEpIICBO-
CYAMHHOTO PEMOJENIOBAHHS y XBOPHX HA apTepialbHy TilepTeHsio 3
OXKHUPIHHSM.

Marepianu i meronu: KiiiHi4HI, aHAMHECTUYHI, aHTPOMIOMETPHYHI,
OioxiMiuHI Ta IHCTpyMEHTaJbHI METOAM BUKOPUCTOBYBAIM  JUIS
obcrexenns 200 xBopux Ha aprepiajibHy rineprensito 11 cranii 2 crynens
3 oxupinasaM I-II crynens, i3 sikux 60 Nali€HTIB Maid TMOPYIICHHS
BYIJICBOJHOTO  OOMiHy. /[l  BH3HAueHHS CTyNEHS  IOpYIIEHb
BYIJIEBOJHOTO OOMIHY OIlIHIOBAIM TIIKEMil0 HATIIe, IOPYIICHHS
TOJIEPAHTHOCT] /IO TJIFOKO3H, TJIKO3MJIbOBAHWH TeMOIJIOOiH, MPOBOJIMIH
TIIIOKO30TONIepaHTHUI TecT. [lopyieHy ririkeMito HaTIE BCTAHOBIIIOBAJIH
MpY 3HAYCHHSIX KOHIICHTpAIIl TIIOKO3M B BEHO3HIiH miasmi > 6,1 1 < 7,0
MMOJB/J, B WUIBHIA KamimspHiii kpoBi > 5,6 m < 6,1 MMmonp/1 Ta
MOKa3HUKY TIIOKO3M < 7,8 MMOJIIB/JI SIK B LJIBHIN KaIIIPHIN KPOBI TakK i B
BEHO3HIH MIa3Mi MPU MPOBEACHHI MEPOPATHLHOTO TJIFOKO30TOJCPAHTHOTO
Tecty. IlopylieHHs TOJEPaHTHOCTI [0 TJIIOKO3M JIarHOCTYBalIMd 3a
MOKa3HUKAMK KOHIICHTpAIlii TJIFOKO3U HaTme < 6,1 MMOJNB/T B IUTbHIH
KamiJsipHii kpoBi ¥ < 7,0 MMOJIB/TT B BEHO3HIH Turasmi Ta > 7,8 < 11,1
MMOJIB/JT SIK B LUIbHIH KamiIspHI KpOBI Tak i B BEHO3HIH Iura3Mi 3a
JTAHUMU TIEPOPATLHOTO TIIFOKO30TOJIEPAaHTHOTO
IncyniHopesucTeHTHICTS BU3Havau 3a iHgekcom HOMA. CratuctuuHa
00poOKa OTpUMaHHX JaHHX IPOBOJAMJIACH 32 JIOIIOMOTOI0 IIaKeTa

CTATHCTUYHOTO IporpaMHoro 3ade3nedeHus “SPSS 177 (IBM), Microsoft

TecTy.

Office Exel-2003. [ani npeacraBiieHi Sk cepeiHi 3HAYEHHsI + CTaHIapTHE

BiIXWJICHHS. 3HAYUMICTh BCTaHOBJIEHA Ha piBHI p<0,05 y BCiX BUTIaAKaX.
PesyabTaTn  gochaimkeHHsi.  3a npemiabery y

TiIepTeH3UBHUX MALIEHTIB 3 OXKHUPIHHAM 3a(iKCOBAHO JOCTOBIPHO OiIbIIi

HasIBHOCTI

3HAUYEHHsS TOBIIMHM IHTHMa-MeJia 3araJibHOi COHHOI apTepii Ta COHHOI
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aprepii Ha piBHi Oidypkauii (p = 0,027 i p = 0,012 BigmOBiAHO), a TaKOX
JIOCTOBIpHO OiNbITy MIBUIKICTh ITyJICOBOT XBWJII B COHHIM apTepil (p =
0,022). PesympTaTH OIIHIOBaHHS KapAialbHOTO  PEMOJCIIOBAHHS
MPOIEMOHCTPYBaIM, IO MAIi€eHTH 3 TpeniabeToM Mail JOCTOBIPHO
ORI PO3MIPH JIIBOTO IILTYHOUKA, JIBOTO TMEepencepas, TOBIINHY CTIHOK
Ta {HIEKC MacH MiOoKap/a JIiBOTO MITyHOYKa 32 BiZICYyTHOCTI BiIMiHHOCTEH
MO0 3HAuUCHHsA (paKi(ii BUKWAY, NOPIBHAHO 3 TMAaIlieHTaMu 0e3
npeniadery. HasBHicTp mpesiabeTy XapakTepu3yBajacs 3HMKCHHIM
MIBUJIKOCTI PAaHHBOTO HANOBHEHHs JiBoro muryHouka (p = 0,000) i
CMIBBIIHOIICHHS IIBUAKOCTEH PaHHBOIO Ta II3HBOTO HANOBHEHHS (p =
0,000) 3a BiICYTHOCTI JOCTOBIPHMX BIAMIHHOCTEH IIOMO piBHIB
IHTETPabHOTO TOKa3HMKAa [iacToNiyHOl (PyHKMIii: CHiBBIAHONICHHS
MaKCHMaJIbHOI ~IMIBHIKOCTI PaHHBOTO  MIaCTOJIYHOTO TMOTOKY OO
MaKCHMAaJIbHOI IIBHAKOCTI PAaHHBOTO HAIOBHEHHS JIBOTO MITyHOYKA
(E/e).

BucnoBku. [lopymieHHsT ByTJIeBOJHOTO OOMIHY Ha €Talli mpemiadbeTy
y TINEpPTEeH3UBHHX MAII€HTIB 3 OXUPIHHAM CIHPUSIOTH HPOTrPECYBaHHIO
ACOLIIOIOTBCS 3 BHPAXKEHICTIO

CYIUHHOTO PEMOJICTIOBaHHA Ta

rineprpodiyHUX 3MiH J1BOro IuIyHOYKa. OIIHIOBaHHS ITOKa3HHKIB
CepLEBO-CYJIMHHOTO PEMOJICIIIOBAHHS 3aJIeXHO BiJl BapiaHTa mpeniabery
(rimepriikemis HaTHie 1 TOPYIICHHS TOJISPAHTHOCTI /IO TIIIOKO3M) HE
JKOIHUM 13

MPOZEMOHCTPYBAJIO BIIMIHHOCTEH 3a

IMOKa3HHUKIB.

JIOCTOBIPHHIX

Knrwuosi cnoea: aprepiaipHa TilepTeH3is, OXHUPIHHA, CEpIEBO-
CYAWHHE PEMOJICIIIOBAaHHS, Ipeiaber.

Aemop, eionosioanvnuii 3a aucmyeannsa: Banentuna ['puropiBHa IlcappoBa — HOKTOpP MEOWYHHX HAYK, mpodecop
kadeapu BHyTpINIHBO1 Ta cimeriHoi meauiuan Cym/IY, M. Cymu, Ykpaina
e-mail: valentinapsareva27@gmail.com

LIST OF ABBREVIATIONS

A —maximum late (atrial) filling speed;

DT — time of deceleration early diastolic flow rate;
E — filling rate in spectral mode;

e’ —maximum early LV filling rate at tissue mode;

TIVSs — thickness of the interventricular septum
(systole);

TPWd - thickness of the posterior wall of the left
ventricle in diastole;

E/A — ratio of maximal rates of early and late filling

of LV at spectral mode;

E/e’ —ratio of E and ¢’;

IVRT — time of isovolumic relaxation of LV;
EDVD - endothelium-dependent vasodilatation;

EF — ejection fraction;

LVEF - left ventricular ejection fraction;

CA — carotid artery;

IMT — intima-media thickness;

LVM — left ventricular mass;

LVMI — left ventricular mass index;

PWV — pulse wave velocity (cPWV - carotid

artery, aPWV — abdominal aorta );

TIVSd — thickness of the interventricular septum

(diastole);

TPWs — the thickness of the posterior wall of the

left ventricle in systole;

LVEDD - end-diastolic diameters;
LVESD - end-systolic diameters;
RWT - relative wall thickness;
EDV - end-diastolic volume;

ESD - end-systolic volume;

LAD - left atrial diameter;

AD - aortic diameter;

RAV - right atrial volume;

LAYV - left atrial volume;

DM — diabetes mellitus;

IFG — impaired fasting glucose;
HbAlc — glycosylated hemoglobin HbAlc;
AH — arterial hypertension.
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INTRODUCTION

Data from population studies show that diabetes
correlates with various types of subclinical damage to
target organs and leads to an increased risk of
cardiovascular complications [1]. Early detection of
diabetic heart disease should be a clinical priority because
timely prevention plans or medical interventions can
delay or avoid heart failure [2]. Prediabetes, a state of
high risk for diabetes, is usually defined as a blood
glucose concentration above normal but below the
threshold for diabetes [3]. There is increasing evidence
that prediabetes is also relevant for subclinical target
organ damage compared to the standard glucose group
[4]. However, the connection between early changes in
the heart's and blood vessels' structure and function and
prediabetes remains inconclusive [5, 6]. Cardiac
remodeling is characterized by cardiac chamber
enlargement and dysfunction closely associated with an
increased risk of fatal cardiovascular events. In particular,
structural and functional changes in the left heart are
associated with diabetes and abnormal glucose
homeostasis [7]. Left ventricular hypertrophy (LVH), a
marker of cardiac damage, is a powerful independent
predictor of cardiovascular morbidity and mortality. LVH
was considered a complication of various metabolic
disorders, even in the absence of hypertension [8].
Diabetes can be a stimulus for LVH by directly affecting
the myocardium, while LVH can negatively affect the
development of myocardial ischemia, arrhythmias,
congestive heart failure, and sudden death [8, 9]. The left
atrium (LA) is often structurally and functionally related
to LV filling pressure. Increased LA suggests an essential
association with the burden of cardiovascular disease risk
and clinical outcomes in various populations [10].
Several experimental and clinical studies have shown that
LA can be a sensitive indicator directly involved in the
association with  atrial ~fibrillation, stroke, and
cardiovascular mortality from all causes [11]. Although
LA is classically accepted as an expected outcome of left
ventricular dysfunction in patients with diabetes, results
regarding the utility of LV size in the diabetic population
are conflicting [12]. In addition, there are limited data on
the effect of long-term diabetes and prediabetes on LA.

Functional and structural microvascular damage
occurs in patients with diabetes mellitus (DM) and often
precedes the development of complications such as
progressive diabetic retinopathy, renal failure, and overt
cardiovascular diseases [13]. Early subclinical changes in
micro- and macrocirculation can also be present in
prediabetes. Identifying such changes may be crucial, as
they may facilitate the early detection of vascular damage
and prevent the complications associated with DM [14].

Arterial stiffness is a subclinical indicator of
cardiovascular diseases (CVD) and an independent

predictor of vascular dysfunction, which leads to changes
in central hemodynamics [15]. Although evidence
suggests that arterial stiffness increases in patients with
type 2 diabetes and is strongly associated with its
complications [16], knowledge about arterial stiffness in
developing type 2 diabetes is limited [17, 18]. Recent
evidence suggests that increased arterial stiffness may be
evident before the onset of type 2 diabetes and among
individuals with prediabetes. However, the findings
remain inconclusive. It is noteworthy that abnormal
glucose metabolism is a crucial factor contributing to the
gradual increase in arterial stiffness from normal to
prediabetes and to type 2 diabetes [19].

The purpose of the study was to evaluate the effect
of prediabetes on cardiovascular remodeling in
hypertensive patients with obesity.

MATERIALS AND METHODS

Clinical and anamnestic, anthropometric,
biochemical, instrumental, and statistical methods were
used for the examination of two hundred patients with
stage 1l AH grade 2 and obesity grade I1-11 (BMI 30-34.9
kg/m2 and 35.0-39.9 kg/m2, respectively) and abdominal
obesity according to IDF criteria (2005: waist
circumference > 94 cm for men and > 80 cm for women).
Inclusion criteria: prediabetes (fasting hyperglycemia or
impaired glucose tolerance); glomerular filtration rate
(GFR) > 60 ml/min/1.73m2; normocreatininemia;
absence of proteinuria (only microalbuminuria is
allowed), left ventricular ejection fraction (LVEF) > 50
%; age 45-55 years. Patients with secondary AH, stage
Il AH grade 3, obesity grade Ill, LVEF < 50 %,
oncology, rheumatic diseases, reduced glomerular
filtration rate and proteinemia, acute inflammatory
processes, acute coronary syndrome, severe rhythm and
conduction disorders were excluded from the study.

Clinical and anamnestic methods with office
measurement, home blood pressure monitoring, and
anthropometric methods were used to assess clinical
manifestations of AH, study etiological factors of the
disease, determine the degree of obesity, and diagnose
abdominal obesity. The difference between SBP (systolic
blood pressure) and DBP (diastolic blood pressure) is
evaluated as pulse BP (blood pressure). The formula
calculated the average BP:

Average BP = 0.42 x (SBP — DBP) + DBP.

The "IMAGIC Agile" ultrasound scanner,
manufactured by "Kontron Medical" in France, was
used to evaluate the morphofunctional properties of the
heart and blood vessels.

The assessment included the volumes of the left and
right atria (LAV and RAV), end-systolic and end-
diastolic diameters of the left ventricle (LVESD and
LVEDD), and diameters of the left atrium and aorta
(LAD and AD).

880



Eastern Ukrainian Medical Journal. 2024;12(4):877-885

Additionally, measurements were taken for the
thickness of the posterior wall of the left ventricle in
systole (TPWs) and diastole (TPWd) and the thickness
of the interventricular septum in systole (TIVSs) and
diastole (TIVSd).

The left ventricle's relative wall thickness (RWT)
was calculated using the formula:

RWT = (TPWd + TIVSd) / LVEDD

The ejection fraction (EF) was calculated using the
formula:

EF = (EDV -ESV)/EDV,

where ESV and EDV are the end-systolic and end-
diastolic LV volumes, respectively.

Left ventricular mass (LVM) was determined using
the Dereveux method:

LVM = 1,04 x [(TIVSd + TPWd + LVEDD)3 —
(LVEDD)3] - 13,6.

The left ventricular mass index (LVMI) was
calculated as the ratio of the left ventricular myocardial
mass (LVM) to the body surface area (S):

LVMI=LVM/S

The body surface area (S) was calculated using the
Du Bois formula:

S =0,007184 x H0.725 x W0.425 ,

Where H — height [cm], W — body weight [kg]

LV diastolic function was evaluated based on the
results of pulmonary artery blood flow and transmitral
diastolic blood flow in pulsed and tissue Doppler modes
with the determination of: maximum early LV filling rate
in spectral mode (E), maximum late (atrial) filling speed
(A), ratio of maximal rates of early and late filling of LV
at spectral mode (E/A), time of isovolumic relaxation of
LV (IVRT), time of deceleration early diastolic flow rate
(DT), maximum early LV filling rate at tissue mode (e”),
mean pulmonary artery pressure (AP) by Kitabatake,
ratio of E and e” (E/e”). For studying endothelial function,
the degree of endothelium-dependent vasodilation
(EDVD) in reactive hyperemia was determined in all
patients according to the method of Celermajer D.S. in
the modification of the method by Ivanova O.V. [20, 21].
We measured the intima media thickness (CIMT) of the
carotid artery according to the generally accepted
method. The pulse wave velocity (PWV) in the carotid
artery (cPWYV) was determined by the W-Track method,;
determination of the PWV in the abdominal aorta
(aPWV) was performed using a phased sensor.

To determine the degree of carbohydrate metabolism
disorders, fasting glycemia, impaired glucose tolerance,
glycosylated haemoglobin, and a glucose tolerance test
were evaluated. Impaired fasting glycemia was
established at values of glucose concentration in venous
plasma > 6.1 and < 7.0 mmol/l, in whole capillary blood

> 5.6 and < 6.1 mmol/l, and glucose index < 7.8 mmol/l
both in whole capillary blood and in venous plasma
during the oral glucose tolerance test. Impaired glucose
tolerance was diagnosed based on fasting glucose
concentrations of < 6.1 mmol/l in whole capillary blood
and < 7.0 mmol/l in venous plasma, and > 7.8 < 11.1
mmol/l both in whole capillary blood and in venous
plasma according to the oral glucose tolerance test.
Insulin resistance was determined according to the
HOMA model:

HOMA-IR = Blood glucose [mmol/L] x Insulin
[WU/mL]/22.5.

The data were analyzed using the statistical software
SPSS 17 (IBM) and Microsoft Office Excel 2003. Results
are presented as means + standard deviation, with
significance as p < 0.05 in all cases. The Ethics
Committee approved the research protocol. All
participants were informed about the purpose of the study
and signed a written consent form.

RESEARCH RESULTS

Evaluation of the characteristics of cardiovascular
remodeling indicators in hypertensive patients with
obesity depending on the presence and absence of
prediabetes showed that in the presence of prediabetes,
significantly higher values of CIMT and CIMT
bifurcation (p = 0.027 and p = 0.012, respectively), as
well as substantially larger cPWV (p = 0.022), were
noted. This is explained by the fact that violations of
carbohydrate metabolism already at the stage of
prediabetes contribute to the progression of vascular
remodeling (Table 1).

Assessment of systolic function in obese hypertensive
patients showed that patients with prediabetes had
significantly larger left ventricular, left atrial, wall
thickness, and LVMI, with no differences in LVEF,
compared with nonprediabetic patients. Thus, the
presence of prediabetes was associated with greater
severity of LV hypertrophic changes (Table 1).

Assessment of the diastolic function of hypertensive
patients showed that in the presence of prediabetes, there
was a decrease in the speed of early LV filling (p =
0.000) and the ratio of the speeds of early and late filling
of the LV (p = 0.000) in the absence of significant
differences in the levels of the integral indicator of
diastolic function (E/e") (Table 1).

A comparative assessment of the indicators of
cardiovascular remodeling in hypertensive patients with
obesity and prediabetes depending on the variant of
prediabetes (fasting hyperglycemia and impaired glucose
tolerance) did not show significant differences in any of
the indicators (Table 2).
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Table 1 — Indicators of cardiovascular remodeling in hypertensive obese patients depending on the presence and

absence of prediabetes

AH + obesity, AH + obesity,
Indicators normoglycemia prediabetes p
n=140 n=60
CIMT [mm] 0.90+0.08 0.93+0.10 0.027
CIMT bifurcation [mm] 1.34+£0.15 1.40+0.14 0.012
cPWV [m/s] 8.45+1.13 8.83+0.92 0.022
aPWV [m/s] 8.39+1.01 8.70+1.12 0.052
EDVD (%) 6.95+1.12 6.82+1.24 0.467
TIVSd [cm] 1.16 £0.12 1.19+0.12 0.100
TIVSs [cm] 1.45+0.15 1.50+0.13 0.010
TPWd [cm] 1.17+£0.13 1.21+0.15 0.075
TPWs [cm] 1.59 +0.32 1.66 + 0.40 0.145
LVEDD[cm] 4.86 +0.30 4,97 £0.42 0.035
LVESD[cm] 3.20+0.23 3.27+0.34 0.070
EDV [mL] 111.18 £ 16.46 117.67 + 23.64 0.027
ESV [mL] 41.17 £7.55 43.91+11.44 0.047
LVEF (%) 62.99 + 3.45 62.99 + 3.02 0.994
LVM [qg] 256.90 +57.30 281.29 + 84.18 0.018
LVMI [g/m?] 121.38 +£27.20 134.04 + 38.08 0.008
RWT 0.48 +0.05 0.48 £ 0.04 0.590
LAD [mm] 38.18 +3.03 38.51+3.64 0.499
AD [mm] 33.19+1.67 32.70 +0.85 0.031
Mean pulmonary AP [mm Hg] by Kitabatake 16.2+3.27 16.28 + 3.11 0.989
RAV [mL] 39.79 + 5.01 38.55 + 4.13 0.094
LAV [mL] 51.23 +4.50 53.85+5.48 0.001
e’[cm/s] 11.77 +£2.17 10.83 +£2.23 0.006
E [cm/s] 68.9 + 9.97 62.39 + 9.34 0.000
A [cm/s] 78.60 = 11.53 78.83+9.09 0.892
E/A 0.89+0.15 0.80+0.14 0.000
DT [s] 0.15+0.10 0.15+0.09 0.906
IVRT [s] 0.12+0.03 0.12+0.03 0.767
E/e’ 5.99+1.07 593+1.25 0.725

Notes: the difference between groups is significant at p < 0.05

Thus, it was established that the presence of

considered a critical step in the development and

prediabetes in hypertensive patients with obesity is
associated with greater severity of vascular remodeling
and, to a lesser extent, with the cardiac remodeling in
the absence of significant differences in various variants
of prediabetes (fasting hyperglycemia and impaired
glucose tolerance).

DISCUSSION

Prediabetes is an essential metabolic status because
there is a high potential for future progression to
diabetes. People with prediabetes have an increased risk
of cardiovascular disease (CVD) and mortality.
Endothelial and  microvascular  dysfunction s

progression of CVD. Structural and functional changes
in the microvascular bed have been consistently
documented in patients with diabetes. However, such
changes remain poorly understood in prediabetes but are
currently attracting attention as markers of subclinical
and future cardiovascular disease [4, 13]. A population-
based study (Markus MRP et al.) demonstrated that
higher glucose levels in the prediabetic range and
insulin resistance could lead to increased arterial
stiffness and concentric cardiac remodeling. At that
time, the Multi-Ethnic Study of Atherosclerosis
(MESA) showed that individuals with impaired fasting
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glucose (IFG) had no significant difference in LVM
compared with individuals with average fasting glucose.
A recent analysis of the same cohort [22] demonstrated
that subjects with IFG had a higher LVM score. In
contrast, an analysis of the Framingham Heart Study
[23] showed that the HOMA-IR index was inversely
proportional to LVM. The study presented by our author
team demonstrated that impaired carbohydrate

metabolism in hypertensive and obese patients at the
stage of prediabetes contributes to the progression of
vascular remodeling and is associated with the severity
of hypertrophic changes in the left ventricle. It should
be noted that the presence of prediabetes was associated
to a greater extent with vascular remodeling than with
cardiac remodeling in the absence of significant
differences for different variants of prediabetes.

Table 2 — Indicators of cardiovascular remodeling in hypertensive obese patients with various variants of

prediabetes

AH + obesity, ) AH.+ obesity,
Indicators fasting hyperglycemia impaired glucose P
tolerance
n=30 n=30
CIMT [mm] 0.93+0.09 0.93+0.12 0.862
CIMT bifurcation [mm] 1.40+0.15 1.40+0.13 0.856
cPWV [m/s] 8.75+0.91 8.92+0.94 0.480
aPWV [m/s] 8.81+1.03 8.60+1.21 0.467
EDVD (%) 6.99 + 1.33 6.65+ 1.14 0.285
TIVSd [cm] 1.19+0.09 1.19+0.15 0.992
TIVSs [cm] 1.50+0.14 1.51+0.12 0.922
TPWd [cm] 1.19+0.11 1.22+0.19 0.447
TPWs [cm] 1.63+0.32 1.70 £ 0.46 0.495
LVEDD[cm] 4.95+0.37 4.99 +0.46 0.725
LVESD[cm] 3.24+0.29 3.31+0.38 0.433
EDV [mL] 116.39 +21.02 118.96 + 26.31 0.678
ESV [mL] 42.64 +9.82 45,18+ 12.89 0.394
LVEF (%) 63.54 + 3.10 62.44 + 2.87 0.156
LVM [g] 274.09 +59.98 288.49 + 103.50 0.512
LVMI [g/m?] 131.92 +£29.70 136.16 + 45.37 0.670
RWT 0.48 £ 0.04 0.48 £ 0.04 0.903
LAD [mm] 38.64 + 3.87 38.39+ 3.46 0.795
AD [mm] 32.63+0.87 32.76 £ 0.85 0.551
Mean pulmonary AP [mm Hg] by Kitabatake 16.14 £ 3.12 16.43+3.14 0.718
RAV [mL] 38.77 £ 4.33 38.33+3.97 0.683
LAV [mL] 54.84 +6.01 52.86 +4.78 0.162
e’[em/s] 10.69 + 2.29 10.98 +2.21 0.627
E [cm/s] 61.45+ 10.33 63.33+8.29 0.441
A [cm/s] 78.83 +8.68 78.83+9.62 0.999
E/A 0.79+0.14 0.81+0.14 0.416
DT [s] 0.16 +£0.12 0.14 £ 0.04 0.540
IVRT [s] 0.12+0.02 0.12+0.03 0.492
E/e’ 5.90+1.23 5.95+1.29 0.877
Notes: the difference between groups is significant at p < 0.05
Despite the currently known research data, the remains inconclusive [5, 6] and requires further

research.

connection between early structural and functional
changes of the heart and blood vessels with prediabetes
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CONCLUSIONS

Violations of carbohydrate metabolism at the stage
of prediabetes in hypertensive patients with obesity
contribute to the progression of vascular remodeling.
They are associated with the severity of hypertrophic
changes in the left ventricle.

Evaluation of cardiovascular remodeling indicators
in hypertensive patients with obesity and prediabetes
depending on the variant of prediabetes (fasting
hyperglycemia and impaired glucose tolerance) did not
show significant differences in any of the indicators.
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