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E-SELECTIN AS A MARKER OF ENDOTHELIAL

DYSFUNCTION IN PATIENTS WITH CORONARY ARTERY DISEASE
INCLUDING THOSE WITH TYPE 2 DIABETES MELLITUS

To determine concentration of the endothelial dysfunction (ED) marker, serum E-selectine, in patients
with ischemic heart disease (IHD) in combination with type 2 diabetes mellitus (DM) and without DM.

The study included 60 THD patients; 31 of them also had type 2 DM. E-selectin was measured in blood
of all patients. In addition, a comprehensive evaluation of the morpho-functional condition oflarge blood
vessels and microvasculature (MV) was performed by laser finger plethysmography (LFP) and nailfold

Concentration of E-selectin was increased in IHD patients with type 2 DM (35.2 [29.0; 47.35] ng/ml vs.
31.7 [20.85; 36.68] ng/ml for IHD patients; p=0.028). A significant (p=0.018 and 0.016, respectively)
decrease in the phase shift was observed in IHD patients with type 2 DM (4.4 [~ 8.7; -2.45] ms)
compared to IHD patients (-1.9 [-3.95; — 0.38] ms). The capillary density evaluated in the venous
occlusion test was reduced in IHD patients with type 2 DM (67.70 [57.83; 80.69]) compared to IHD

The signs of ED observed in patients of both groups were more pronounced in IHD patients with type 2
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espite the maturity of modern internal medicine,
D coronary artery disease (CAD) remains a major
cause of death in the world (17.9 million), and its
prevalence is increasing according to the WHO [1]. The
prevalence of diabetes mellitus (DM) increases at a higher
rate: 108 million worldwide suffered from DM in 1980
and 422 million in 2014, which was more than a four-
fold increase in less than 35 years [2]. In 2019, DM was
diagnosed in as many as 463 million, and according to the
International Diabetes Federation, by 2045, the number
of patients with DM is likely to increase to 700 million
[3]. Type 2 DM (DM2) is the most prevalent type of
DM, reaching 90% of all cases [3]. DM2 is a key risk
factor for the development and progression of CAD [4].
Specifically, 75% of patients with DM2 die of CAD and
other cardiovascular diseases (CVDs) [S]. Patients with
CAD and DM2 have more extensive and severe coronary
lesions [6, 7]. Thus, it is urgent to increase future funding
for the prevention and treatment of these diseases.
Similar to worldwide trends, Russia has a high CAD
mortality rate. According to the Federal State Statistics
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Service, this rate was 386.3 and 453.3 thousand in 2006
and 2008, respectively [8]. The mortality rate due to
DM2 was lower in absolute values, 33.1 thousand in 2018,
yet equally significant [8]. To interpret the mortality rates
due to DM2, it is necessary to highlight its contribution
to the mortality associated with CVDs, kidney diseases,
infectious complications, etc.

Thus, it is necessary to identify mechanisms by
which DM2 contributes additionally to faster and more
severe progression of CAD. One of the most relevant
mechanisms may be endothelial dysfunction (ED), which
underlies the development of macro- and microvascular
complications of DM2 [9] and is one of the pathogenetic
links of the development of coronary atherosclerosis,
primary to the development of CAD. Phenomena
observed in chronic hyperglycemia associated with DM,
specifically, oxidative stress, insulin resistance, decreased
bioavailability of NO, activation of the procoagulant
mechanism of hemostasis, increased stress response
molecules, are key factors of the development of ED
and its consequences. They complete a cycle in which
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relative predominance of vasoconstriction is observed in
the presence of impaired vasorelaxation. This results in
faster and more pronounced development of macro- and
microvascular complications, including CAD [10-14].

Serum E-selectin [15], an adhesion molecule, is an
ED marker. Adhesion molecules of the selectin family
are glycoproteins, which play a major role in the process
of polymorphic leukocyte rolling and attachment to
the endothelial wall followed by migration into the
intercellular matrix [16, 17].

E-selectin is produced by endothelocytes when the
vascular wall is damaged. This results in chronic, non-
specific inflammation, e.g., in hyperglycemia, which
contributes to the attraction of leukocytes by chemotaxis.
The increased concentration of E-selectin is likely to
trigger further endothelial damage resulting in the
progression of atherosclerosis and the development of
CVDs [18,19].

Data demonstrate opposing views concerning the role of
E-selectin in the development and progression of CAD. For
example, several studies [20-22] revealed that E-selectin
is associated with the development and aggravation of
CAD. However, other studies [23, 24] did not found
this association. Moreover, it is not known whether
DM2 contributes significantly to increased expression
of serum E-selectin and whether levels of E-selectin are
correlated with structural and functional status of the
microcirculatory and large-caliber vessels as assessed using
laser finger-photoplethysmography (FPP) and nailfold
video capillaroscopy, the key non-invasive methods used to
evaluate these changes in patients with CVD [25, 26].

The objective of our study was to determine the levels
of serum E-selectin, a marker of endothelial dysfunction
(ED), and to perform a correlation analysis of E-selectin
levels and the results of instrumental examination of
the structural and functional status of the vasculature of
patients with CAD with /without DM2.

Material and Methods
The study included 60 patients with CAD divided into
two groups: Group 1, 29 patients with CAD including

Table 1. Demographic characteristics of the study subjects

14 (48.3%) male patients, and Group 2, 31 patients with
CAD and DM2 including 15 male (48.4%) patients. The
mean age of patients in Group 1 was 65.28 + 7.20 years,
andin Group 2, 65.84 +9.34 years. Groups 1 and 2 did not
differ by age, sex, body mass index (BMI), and smoking
status at the time of the study (Table 1). Moreover,
there were no statistically significant differences in their
significant clinical and anamnestic characteristics, except
for myocardial infarction with a statistically higher
incidence in Group 2 (Table 2).

All patients signed an informed consent form before
the start of the study. The study was approved by a local
Ethics Committee and carried out in accordance with the
principles of the Declaration of Helsinki.

All patients underwent laboratory tests and instru-
mental examinations under the relevant medical and
economic standards, including complete blood count,
biochemical tests, urinalysis, electrocardiography, 24-hour
ambulatory blood pressure monitoring, 24-hour Holter
monitoring, transthoracic echocardiography, frontal
chest X-ray, and bicycle ergometry. Levels of serum
E-selectin were determined by immunoenzymatic analy-
sis using Technoclon kits. Laser FPP was performed using
a Angioskan-01 device, and nailfold video capillaroscopy
(VCS) was done using a Kapillaroscan-1 device, TU
944200182402834 2008.

FPP was used to assess the structural (stiffness
index, aSI, m/s) and functional state (phase shift, PS,
ms) of large vessels and the structural (reflection index,
RI, %) and functional (occlusion index, 10) state
of microcirculatory arterioles. VCS was used to estimate
capillary density at rest (CDr), capillary density during
reactive hyperemia (CDrh), capillary density after
venous occlusion test (CDvo), percentage of capillary
recovery (PCR), and percentage of perfused capillaries
(PPC). The parameters of the functional state of the
capillaries were calculated as follows:

PCR= (CDrh - CDr)/CDvo x 100%, and
PPC= (CDrh/CDvo) x 100%.

Parameter Group 1 (CAD) Group 2 (CAD + DM2) p*
Number of patients 29 31 -
Age, years 65.28 £7.20 65.84+£9.34 0.871
Sex composition (male / female) 14 (48.3); 15 (51.7) 15(48.4); 16 (51.6) 0.414
BMI, kg/m? 28.99 £5.08 31.49 £5.06 0.076
Smokers (active smoking at the time of the study) 11 (37.93) 12 (38.71) 0.234

Data are expressed as mean + standard deviation or as absolute and relative (%) values.
*, the statistical significance of intergroup differences was evaluated using the chi-squared test.
CAD, coronary artery disease; DM2, type 2 diabetes mellitus; BMI, body mass index.
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Table 2. Clinical characteristics of the study subjects

Parameter Group 1 (CAD) Group 2 (CAD + DM2) p
Dyspnea 18 (62.07) 16 (51.61) 0.642
Heart pains 15 (51.72) 16 (51.61) 0.544
Hypertensive heart disease 22 (75.86) 24 (77.42) 0.452
Obliterating BCA atherosclerosis 8(27.59) 10 (32.26) 0.186
History of coronary artery stenting 5(17.24) 6(19.35) 0.222
History of coronary artery bypass surgery 3(10.34) 1(3.22) 0.279
History of myocardial infarction 8 (27.59) 14 (45.16) 0.024
History of atrial fibrillation 1(3.44) 1(3.22) 0.324
CHF 4(13.79) 6(19.35) 0.102
History of CVA 3(10.34) 3(9.67) 0.805
History of gastric and duodenal ulcers 7 (24.14) 5(16.13) 0.504

The data are expressed as absolute and relative (%) values.

BCA, brachiocephalic arteries; CHF, chronic heart failure; CVA, cerebrovascular accident.

The findings were statistically analyzed with IBM
SPSS, version 22.0. Descriptive statistics of the findings
are provided as the percentage and standard error for
qualitative values and as the mean (M) and standard
deviations (o) for quantitative values. In the absence of
normal distribution of characteristics, the median (Me)
and quartiles [Q1; Q3] were used for the descriptive
statistics. The Pearson’s correlation test for normal
distributions and the Spearman’s correlation test for
non-normal distributions were used.

Results

Laboratory and instrumental signs of severe ED were
identified in both groups.

There was a statistically significant increase in E-selec-
tin in Group 2 (35.2 [29.0; 47.35] ng/ml) versus Group
1 (31.7 [20.85; 36.68] ng/ml (p=0.028, Figure 1).

FPP detected structural and functional disorders
of microcirculatory vessels and dysfunction of large vessels
in both groups. A marked decrease in PS versus the mean
population value (>10 ms) was observed in both groups.
Significant dysfunction of large vessels was manifested by
a significantly lower value of PS in Group 2 (-4.4 [-8.7
[-2.45] ms) versus Group 1 (-1.9 [-3.95; -0.38] ms
(p=0.018, Figure 2).

aSI was above the established normal value (5-
8 m/s) in Group 2 (8.22 [7.15; 10.80] m/s). In group
1, aSI (7.80 [6.25; 9.78] m/s) was normal and tended
to be less than in Group 2, but differences between the
groups were not significant (p=0.532). In both groups,
RI was above normal population values (up to 30%). RI
in Group 2 (41.15 [22.55; 54.38] %) was higher than in
Group 1 (36.00 [23.20; 58.50] %), but these structural
changes in arterioles were not significant (p=0.92).

In both groups, IO was below normal values, >1.8.
Values in Group 2 (1.40 [1.20; 1.70]) tended to be lower
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than in Group 1 (1.52 [1.32; 1.70]), but differences
between the groups were not significant (p=0.78).

CDr was at the mean population levels in both
groups and did not differ significantly between the
groups (p=0.103). However, capillary density measured
by the venous occlusion test was lower than the mean
population values in both groups. Capillary density was
significantly less in Group 2 (67.70 [57.83; 80.69]) than
in Group 1 (80.80 [69.05; 99.08] (p=0.016; Figure 3).

The reactive hyperemia test detected no decrease
in CDrh in either group, nor was there a significant
intergroup difference: (60.33 [49.08; 79.25] in Group
1 versus 67.67 [52.67; 105.33] in Group 2 (p=0.131).
PPC in Group 2 (88.56 [79.56; 98.41]) was lower than
the mean population levels, >92.00 and tended to be
less than in Group 1 (93.64 [79.87; 105.67]), but this
difference was not significant (p=0.296). PCR in both
groups were lower than the mean population levels,

Figure 1. E-selectin levels
(ng/ml) in Group 1 and Group 2 patients

80 p=0.028

60 1

401
35.2*

31.7

E-selectin , ng/ml

20

Group 1 Group 2

*, the increase is statistically significant.

ISSN 0022-9040. Kardiologiia. 2020;60(4). DOI: 10.18087/cardio.2020.4.n1066



MOJTHOLLEHHDIH
CYTOYHbIN
KOHTPOJIb ALl

MOJIOMKMNTENbHBIE
METABOJINYECKWE
IOOEKTbP*

KOMINEKCHAA
SALUWUTA NALMEHTOB
BbICOKOI0 CC PUCKAS

Dr.Reddy's @

TENCAPTAH®

YBEPEHHOCTD e
B SABTPALUHEM OHE -

TencaptaH® PerucrpaumoHHblii Homep: J1M-004161 MexayHapoAHOE HenaTeHTOBAaHHOE WM FPYNNMPOBOYHOE HAaUMEHOBaHWe: TenmucapTaH JlekapcTBeHHaa ¢opma: Tabnetku MokasaHua pns
NPUMEHEHUA: apTepuanbHan TMNEPTEH3NA; CHUNKEHWE CepAevHO-CoCyAncTol 3aboseBaeMocT M CMEPTHOCTM Y MaLMEHTOB B BO3pacTe 55 /IeT U cTaplue C BbICOKMM PUCKOM CepAevHO-COCYAUCTbIX
3abonesaHuit. MPOTUBONOKa3aHMA: NOBbILEHHAA YyBCTBUTEILHOCTb K AEMCTBYIOLEMY BELLECTBY UM BCMOMOraTe/bHbIM KOMMNOHEHTam npenaparta; 6epemeHHOCTb M Nepuog, rpyaHOro BCKapM/IMBaHUSA;
06CTPYKTUBHbIE 3a601€BaHNA KENYEBbIBOAALLMX NyTEMH; TAMXKENblE HapyLLeHUA GYHKLMM nedenm (knace C no knaccudumkaumm Yaiina-Moio); oAHOBPEMEHHOE NPUMEHEHME C aIUCKUPEHOM U NpenapaTami,
COAEPKALLMMU ANUCKUPEH, Y NALMEHTOB C CaxapHbIM AUABETOM U/UAK YMEPEHHBIMMU WAV TAKENbIMU HapYLIEHUAMU GYHKLMM NoYeK (CKOPOCTb KAy6oUuKoBoi dunbtpauum (CKD) meree 60 ma/muH/1,73 m?
N0Wazaun NOBEPXHOCTU TENa); O/HOBPEMEHHOE MPUMEHEHME C MHTMBUTOPaMM aHTMOTEH3MH-NIPEBPALLAIOLLErO pepMEHTa Y NaLLMEHTOB ¢ AvabeTyeckomn HedponaTtueit; Bo3pact Ao 18 neT (3pdeKTBHOCTL
1 6€30NacHOCTb He YCTaHOBEHbI). C OCTOPOXKHOCTLIO*: ABYCTOPOHHUI CTEHO3 MOYEYHbIX APTEPUI UM CTEHO3 apTEPUM EAUHCTBEHHOM NOYKM; NIETKUE M YMEPEHHbIE HapyLIeHUsA GYHKLWK NedeHn u/wuam
noYeK; CHuXeHne obbema UMpKyaupylowei kposu (OLK) BcneacTBue npeAluecTsylolwein AMYpPeTUHECKON Tepanuu, OrpaHUYeHWA NpUEéma MOBAPEHHOW CONMM, AMApen WAWU PBOTbI; TMMOHATPUEMMUS;
TUNepKaIMemMmns; XPOHWYECKan CepAeyHas HefoCTaTodHOCTb. Cnocob npumeHeHUA M A03bl*: BHyTpb, HE3aBUCMMO OT Npuema NWWM, 3anuBas BOAOW. ApTepuanbHas runepteHsus. HauyanbHas
peKomeHAoBaHHaA f03a npenapata TencaptaH® — 1 Tabnetka 40 Mr oauH pa3 B CyTKU. HeKoTopbiM naupeHTam 3GpOEKTUBHOM MOXKET OKas3aTbea f03a 20 Mr B cyTku (1/2 Tabnetkun 40 mr). B cayyasx, Korga
TepanesTUYECKUI SIGPEKT He AOCTUrAeTCA, MaKCMManbHasA PEKOMEH0BaHHasA A03a npenapaTta TencapTaH® MoxeT 6biTb yBennueHa Ao 80 mr (1 Tabnetka 80 mr uau 2 TabneTku 40 Mr) OAMH pas B CYTKM.
Mpu pelweHun Bonpoca 06 yBeaMYeHUM [03bl CieAyeT NPUHUMATL BO BHUMAHWE, YTO MaKCMMAsIbHbIN aHTUIMNEPTEH3UBHBIN 3ddeKT 06bIMHO AOCTUraeTca B TeyeHue 4-8 HeAenb Noc/ie Havyana NeveHus.
CHWKEHME CepaeyHO-COCYANCTON 3a601eBaEMOCTM M CMEPTHOCTU. PeKomeHAOBaHHaA Ao03a npenapata TencaptaH® — 1 tabnetka 80 Mr oAMH pa3 B CyTKW. B HayanbHbI NEpUOA NEUYEHUA MOKET
notpeboBaTbcA AoNOAHUTENbHAA Koppekuma ALl HapylweHne dpyHKUmMM noyek. CyllecTsyeT orpaHMYeHHbIM OMbIT MPUMEHEHNUA TeIMUCAPTaHa Y NaLMEHTOB C TAXENbIM HapyLweHneM GyHKLMM NoYeK uan
HaXoAALMXCA Ha remoananuse. Takum naumeHTam TpebyeTca HWU3KaA HavanbHaa fo03a 20 Mr. HapyweHua ¢yHKUMM neyveHn. Y NauMeHToB C JIETKUMU U YMEPEHHbIMU HapyLIEHUAMMU GYHKLUK NeyeHn
cyTouHas Ao3a npenapara TencaptaH® He fomkHa npesbiwatb 40 mr. Mo6ouHoe aeicTBMe*: MHGEKLMM BEPXHUX AbIXaTe/bHbIX MyTeW, B TOM Yncie GapuHIUT U CUHYCHT, MHEKLIMM MOYEBbIBOAALLMX NyTen
(BKNOYAA LMCTUT); aHemus; denpeccus; BECCOHHMLQA, CUHKOMNE, BEPTUro; BpasauKapaus; BbiparKeHHoe CHukeHue ALL*; oabllwKa, Kalwenb; 60nb B KWUBOTe, AMaApes, AMUCNENCUA, METEOPU3M, PBOTa;
rMNepruapos, KOXKHbIM 3ya, Cbinb; Myuanrusa, 60ab B CMHe (HaNpyUMep, ULWIMAC), MblLIEYHbIE CMa3Mbl; MOYEYHAn HeLOCTaTOYHOCTb, B TOM YMC/IE OCTPas MOYeYHas HeAOCTAaTOMHOCTb; runepKanvemms; 601b
B rpyAu, acteHuns (cnabocTb); NOBbIWEHWE KOHLEHTPALMM KpeaTMHUHA B KPOBU. lMepeyeHb Bcex NOBOYHbIX AEMCTBUIN NPEACTABAEH B MHCTPYKLUMMU MO MEAULMHCKOMY npumeHeHuto. Mepepo3uposka™:
CumnToMbI: Hanbonee 3HaYMMble — BbIpaKeHHOE CHUKeHWe Afl 1 TaxMKapAWA, TakKe MOXeT HabnoaaTbea bpaankapans, roNI0BOKPYKEHUE, MOBbILEHUE KOHLEHTPALMKU KpeaTUHNHA B CbIBOPOTKE KPOBM
1 OCTpas noyeyHas HeAOCTaTOYHOCTb. JIeYeHne: CUMNTOMAaTUYECKOe U NoadepKuBatolee. BsaumopgeiicTBue ¢ Apyrumu NeKapcTBEHHbIMU cpeacTBaMu*: BO3MOXXHO SIeKapcTBEHHOE B3auMoAelcTBue
C AWIOKCMHOM; Kanuicbeperamowymm AuypeTMkamn U 3aMeHUTENIAMU CONM, COAEPALMMMU Kanui; NUTUEM; HECTEPOUAHLIMU MPOTUBOBOCMANUTENIbHBIMM NpPenapatamu; PamuUnpuIOM; NETNEeBbIMU
1 TUA3UAHBIMU ANYPETUKAMU; APYIMMU TMNOTEH3UBHBIMU CPEACTBAMM; CUCTEMHBIMU KOPTUKOCTEPOUAAIMU. Ocobble yKazaHMA™: Npu NPUMEHEHUM Y NALMEHTOB C CaxapHbiM AMaBETOM, NoAyyatoLmX
MHCYNMH AW TUNOTMKEMUYECKUE CPEACTBA A1 NPUEMA BHYTPb, BOSMOXKHO Pa3BUTHUE rMNOIIMKEMUM. PEKOMEHA0BAHO PEryaspHO KOHTPOIMPOBATb KOHLEHTPALMIO [IIOKO3bl KPOBU U NPU HEOBXOAMMOCTH
NpPOBOANTL KOPPEKLMIO A03bl TMNOMMKEMUYECKUX CPeACTB. auneHTbl C NepBUYHbLIM FMNEPaNbAOCTEPOHM3MOM PE3UCTEHTHbI K MMNOTEH3MBHLIM MpenapaTtam, saunalowmm Ha PAAC, nostomy Takum
NaumMeHTam NPUMEHEHWe TeIMMCapTaHa He PeKOMeHAyeTcs. BausHue Ha cnocobHOCTb ynpaBAATb TPAHCMOPTHBIMM CPEACTBAMM, MEXaHM3MaMU*: NpW yNpaBJeHUM aBTOTPAHCMOPTOM M 3aHATUAX
OMacHbIMU BUAAMMW AEATENbHOCTU CaedyeT NPUHMMATL BO BHUMAHWE BO3MOMKHOCTb Pa3BUTUA FONIOBOKPYIKEHUA U COHAMBOCTH, YTO TpebyeT cobntofeHna OCTOPOXKHOCTU. YcnoBuaA oTnycka: OTnyckator
no peuenty. * MonHas nHGopMaLma NpecTaBAeHa B UHCTPYKLMM NO MeauLmMHCKoMy npumeHeHuto. CUM ot 11.11.2019 r. Ha ocHoBaHun MMM ot 11.05.2018 .

1. IHCTPYKUMM MO MEAMLMHCKOMY MPUMEHEHUIO NeKapCTBEHHbIX npenapatos TencaptaH JIN-004161 n TencaptaH H® JIN-004256 2. Neutel et al. Telmisartan/Hydrochlorothiazide in Comparison with
Losartan/Hydrochlorothiazide in Managing Patients with Mild-to-Moderate Hypertension. Hypertens Res 2005; 28:555-563. 3. Benson S.C. et al. Hypertension 2004;43:993-1002 4. WUHCTpyKumua no
MeaULMHCKOMY NMPUMEHEHWIO IeKapcTBeHHoro npenapata TE/ICAPTAH® AM. JIM-004550 5. ONTARGET Investigators Telmisartan, Ramipril, or Both in Patients at High Risk for Vascular Events N Engl J Med
2008;358:1547-1559

NHdopmaLma NCKNIOUUTENBHO ANA MEAULMHCKUX M GapMaLEeBTUHECKUX PABOTHUKOB. MoANeXUT pacnpoCcTPaHEHMUIO TONbKO
B PaMKax MeponpuATHiA, CBA3aHHbIX C NOBbILeHUeM NpodeccUOHaNbHOTO YPOBHA MEAULIMHCKUX U papMaLLeBTUHECKMX
PaboTHUKOB, BK/IIOYasA CMEeLMaAU3UPOBaHHbIE BbICTaBKU, KOHDEPEHLUM, CUMNO3UYMbI

RUS2121709 (v1.0) ot 09.12.2019

000 «3660TT J/1IabopaTopn3»

125171, MockKBa, J/IeHUHrpaAcKoe LWocce, oM 16 a, cTpoeHue 1, busHec-LeHTp « MeTponoancy a Abbott

Ten.: (495) 258-4280, dakc: (495) 258-4281, www.abbott-russia.ru




§ ORIGINAL ARTICLES

Figure 2. PS, aS], IO, and RI values in Group 1 and Group 2 patients
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PS, phase shift; aSI, stiffness index; IO, occlusion index; RI, reflection index.

>16.5. Differences in PCR between Group 1 (8.55 [-2.7;
27.31] and Group 2 (10.53 [2.73; 22.55]) were not
significant (p=0.867).

Despite the statistically significant differences in
E-selectin between the groups and despite the changes
identified by in FPP and VCS, no statistically significant
correlations were found by inter-group and intra-group
analyses.

Discussion

The presence of severe ED in patients with CAD in
both groups was confirmed by increased E-selectin and
by decreased phase shift and occlusion index. In both
groups, structural capillary disorders were indicated by
decreased CDvo and functional disorders by decreased
PCR. This was true also for structural changes of
arterioles as indicated by increased RI. Moreover,
E-selectin was significantly higher, and PS and PCS were
significantly lower in Group 2 than in Group 1. RI was
higher and IO was lower in Group 2, but these differences
were not significant. aSI was higher in Group 2 than the
general population normal values. In patients with CAD,
aSI was below the upper limit of the general population
norm. Similarly, PPC was decreased in Group 2 but was
normal in Group 1.

All of the above changes show that DM makes a
significant additional contribution to the development
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of endothelial dysfunction. Thus, the study revealed
signs of disorders at several stages of the cardiovascular
continuum. e g., endothelial dysfunction and later the
development of structural vascular disorders at different
levels of the microcirculation.

It should be noted that increased serum E-selectin
and more severe changes of the FPP parameters were
observed in patients with compensated glycosylated
hemoglobin: mean level of Hb1Ac was 6.8% [6.15;
7.35], i.e., 93.5% of patients reached individual glycemic
targets. Therefore, if patients with DM2 do not reach
target levels for Hb1AC, even more severe signs of ED
may be expected. Moreover, sugar reducing therapy may
have an additional effect on reducing the severity of ED,
not only by reducing the direct impact of glucotoxicity,
but also due to possible pleiotropic effects. It is also
important that cardiovascular therapy reduced the
severity of ED in patients in both groups. However,
there were no significant intergroup differences in the
dosing frequency of major drug groups. The absence of
significant correlations among the various parameters
may reflect the relatively small number of patients in
both groups.

Conclusion
We suggest that chronic hyperglycemia in DM2
patients with coronary artery disease contributes to the
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development and aggravation of EDn. The identified
changes require MORE prolonged and larger studies to
assess the increase in E-selectin in patients with coronary
artery disease.

These studies should include the use of new sugar-
lowering drugs with proven cardionephroprotective ef-
fects, such as glucagon-like peptide 1 receptor agonists
and sodium-glucose cotransporter-2 inhibitors (glyflo-
sins). In addition, the effects of cardiovascular drugs
must be considered. In prospective multicenter studies,

correlations between cardiovascular death, stroke,

and myocardial infarction with E-selectin should be
evaluated.
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