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Objective: to study the pathogenetic significance of COVID-19 in the progression of the
metabolic syndrome and destabilization of coronary artery disease.

The object of the study was 147 patients with coronary artery disease against the
background of metabolic syndrome, who received treatment in a COVID specialized center.

The subject of the study is the blood and blood serum of patients with coronary artery
disease for the quantitative determination of the main biochemical parameters (lipid
spectrum).

Conclusions: A feature of the clinical course of IHD with MS in patients with COVID-19
is frequent multiple anginal attacks, cases of tachycardia, impaired rhythm variability in the
form of ventricular extrasystoles, complete blockade of the left bundle branch block, ST
segment elevation on the ECG, increased T-wave inversion, progression unstable angina
pectoris.

In patients with coronary artery disease against the background of MS with COVID-19,
an increase in the atherogenic index, mean TG level, and a decrease in mean values of serum
HDL concentration were found compared with the optimal parameters and values in the
group of patients without MS.

At the end of 2019, with the appearance in the world of a new coronavirus called SARS-
CoV-2, which causes Covid-19, a global threat with severe consequences loomed over
humanity [6]. Today, despite the worldwide unified search for methods and countermeasures,
the disease is still spreading, new unfavorable variants of the course are observed against the
backdrop of an overloaded healthcare system [7].
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A larger and deeper study of the etiopathogenetic and clinical manifestations of Covid-
19 in individuals with chronic lesions of various organs and systems confirms the pattern of
adverse outcomes and prognosis [6; 7]. The emerging complications in patients infected with
SARS-CoV-2, both with overt clinical manifestations and asymptomatic carriage, are of
interest to the scientific community.

The most common comorbidities giving severe course and complications of Covid-19
were arterial hypertension (49.7%), obesity (48.3%), chronic lung disease (34.6%), diabetes
mellitus (28.3%) and other cardiovascular diseases (27.8%) [9]. Arterial hypertension (AH),
obesity, hyperglycemia, which are currently socially significant diseases that have the nature
of an epidemic, fit into the concept of metabolic syndrome (MS). [1-3; 13].

It is known that MS is strongly associated with adipose tissue dysfunction in obesity,
while the presence of concomitant diseases such as chronic kidney disease, chronic
respiratory and cardiovascular diseases worsen the prognosis of Covid-19 [13]. The literature
highlights the phenomenon of "metabolically healthy obesity", however, all authors are
unanimous in their opinion that the compensatory mechanism of the body lasts a relatively
short period of time. It is the duration of the presence of a large array of visceral fat in the
human body that plays a key role in the development of associated complications, primarily
carbohydrate and lipid metabolism disorders, as well as cardiac disorders.

With excess body weight in certain places in the body, a depot of adipose tissue is
formed, mainly in subcutaneous adipose tissue, visceral adipose tissue, yellow bone marrow,
mammary glands, and omentum. An increase in the mass of adipose tissue potentiates the
systemic action of tissue angiotensin II, which ultimately disrupts microcirculation, the
elasticity of the vascular wall and leads to different complications of cardiovascular system
[10-12].

It has been reliably studied that the causative agent of a new coronavirus infection
enters the human body through the entrance gate, which is the epithelium of the upper
respiratory tract and the epithelial cells of the stomach and intestines. Adipose tissue has a
high concentration of ACE2 receptors, which facilitates penetration into the cells of the
SARSCoV-2 coronavirus [4; 5; 8].

In view of the number of complications with which patients with MS infected with SARS-
CoV-2 needed not only hospitalization, but also resuscitation, the problem of MS is even more
acute than in the “favorable” period, before the spread of a new coronavirus infection.

Materials and research methods. During the study, 147 people over 18 years of age
were examined with a virus infection and all patients were distributed as follows: the main
group, which included 59 patients with COVID-19 and CAD on the background of metabolic
syndrome; the comparison group, which included 58 patients with COVID-19 and CAD
without MS, the control group consisted of 30 healthy individuals without clinical signs of
coronary heart disease and metabolic syndrome.

Coronary artery disease (CAD) was diagnosed at the prehospital stage by collecting an
anamnesis of clinical instrumental laboratory data.

The determination of the interdependence of the considered parameters of the samples
using the Student's test and the Pearson chi test (x2) was carried out using the test of its
significance.
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Results. We examined 147 patients hospitalized in the COVID Specialized Center and
the Samarkand Regional Infectious Diseases Hospital with a verified diagnosis of COVID-19. Of
these, patients with CAD and MS were 59 (30 men and 29 women) and 58 patients with CAD
without MS (26 men and 32 women). Table 1 presents the complaints of hospitalized patients,
anamnesis indicating the presence of bad habits (smoking), physical and ECG data.

As the results of the study showed, in women with coronary heart disease and COVID-19
against the background of MS, painless forms of coronary artery disease were 26.4% more
common than women without MS. Most likely, this is due to the pre-manifest period, that is,
latent type 2 diabetes mellitus and the development of diabetic neuropathy in 54% of cases in
patients with coronary artery disease against the background of MS. Among men, more than
50% were smokers and anamnesis showed an earlier onset of CAD.

MC
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Fig. 1. Distribution of symptoms among patients.

In men without MS, systolic blood pressure was 137.6 + 23.6 mm Hg. Art,, diastolic -
82+13.4 mm Hg. Art; in men with MS - 129.4+252.7 and 78.9+12.7 mm Hg. Art. respectively.
There were no significant differences in blood pressure values among patients (Table 1).

Table 1

Physical examination data
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Women with Women with Men with CAD )
CADwithout | CADandMS | without MS :le“MV‘;‘t(};_C?(])))
MS (n=32) (n=29) (n=26) -
Wheezing in
7 (24,19 11 (36,679 7 (259 11 (39,289
the lungs (24,1%) ( %) (25%) ( %)
Complaints
about 6 (20,68%) 9 (30%) 6 (21,43%) 8 (28,57%)
palpitations
High level BP 26 (87,5%) 28 (96,7%) 19 (67,8%) 26 (87,5%)
ECG changes:
ST t
segmen 17 (58,62%) | 22(73,33%) 21 (75%) 21 (75%)
elevation
ST t
segmen 12 (41,38%) 8 (26,67%) 6 (21,43%) 9 (32,14%)
depression

*x?=7,276, p=0,003493 **x*=3,8, p=0,02496

Among hospitalized patients, type 2 diabetes mellitus was first detected in 24% of cases
among patients with CAD with MS, which developed against the background of COVID-19.

During hospitalization, the glucose level: in women with coronary artery disease
without MS, on average, was 7.7+2.8 mmol/l; in women with MS - 9.845 mmol/l; while in men
without MS this indicator was 7.7+2.4 mmol/l; in men with MS - 12 * 4.9 mmol/l, which
indicates an increased glucose level among men with CAD and MS with COVID-19. The results
of the study showed that a quarter of the observed patients had persistent hyperglycemia, in
whom type 2 diabetes mellitus was subsequently diagnosed for the first time. (Table 2).

Table 2

The frequency of newly diagnosed type 2 diabetes mellitus among patients with
coronary artery disease and COVID-19

Women Women Men with Men with
with CAD with CAD CAD CAD and MS
without MS and MS without MS
(n=32) (n=29) (n=26) (n=30)
Absolute number of - Lg% 1* 1%
patients with DM
% ratio of patients 12,5 60 1,7 37,5
Type 2 DM compensation phase:
Compensated 1(25%) 4 (22,2%) 0 (0%) 4 (33,3%)
Subcompensated 2 (75%) 12 (66,7%) 1(100%) 3 (25%)
2
Decompensated 0 (0%) %)(11,1 0 (0%) 4 (3*?1,3%)
kkk

* x*= 4,665, p=0,01539
** ¥2=3,139, p=0,03823
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ik ¥2=3,578, p=0,02628

Among patients without MS, diabetes mellitus was detected in women in 12.5% of cases,
while in women with MS, type 2 diabetes developed due to COVID-19 in 60%. Moreover, it
should be noted that in patients with decompensated DM among those with severe
hyperglycemia, it was observed in patients with CAD with MS, which, apparently, is since
severe forms of diabetes are combined with other components of MS.

Thus, coronavirus infection was a pathogenetic impetus for the progression of MS and
destabilization of coronary artery disease, resulting in the manifestation of decompensated
type 2 diabetes.

The analysis of lipid profile parameters in patients with COVID-19 and coronary heart

disease with metabolic syndrome revealed an increase in the atherogenic index by 2.66 higher
compared to patients without MS. The average level of TG was higher by 1.37 mmol compared
to the comparison group. VLDL was also comparable higher in patients with CAD and MS. The
values of serum concentrations of TC and LDL in patients with CAD were higher than the
optimal values, but the intergroup differences were not significant. The average level of HDL
was decreased in patients with metabolic syndrome relative to those of patients with CAD
(Table 3).

A significant increase in the prevalence of hyperlipidemia and dyslipidemia was found in
the main study group. The most common variant of lipid metabolism disorders in the
metabolic syndrome was a combination of hypertriglycerinemia, low HDL levels and an
increase in the LDL fraction (Table 4).

Table 3
Indicators of blood lipid spectrum in patients with CAD
Study Group
Index (M + m)
CAD+MS (n=59) CAD (n=58)
Total cholesterol, mmol/] 6,49 + 1,93 6,38 + 2,04
Triglycerides, mmol/I 3,89 £ 0.67* 1,52 + 0,49
LDL, mmol/] 561+1,72 4,50 + 1,05
HDL, mmol/I 0,67 £0,09¢ 2,26 £ 0,54
Atherogenic index 534 +1,23* 2,68+0,21

* - significance of differences in indicators when compared with the CHD group at p <
0.05,¢-atp<0.01

Table 4

Lipid metabolism disorders among patients with COVID-19 and coronary artery
disease

CAD+MS (n =59) CAD (n=58)
Number Number
Index (M + m) of % of %
patients patients
Triglycerides, mmol/l 38 64* 25 43
LDL > 2,6 mmol/1 39 66 37 64
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TC > 5,0 mmol/I 35 59 42 72
HDL < 1,0 mmol/] (male), < 1.3
mmol/] (female)

40 68e 21 36

* - significance of differences in indicators when compared with the group of coronary
artery disease without MS at p < 0.05, e -at p < 0.01

In patients with CAD with MS in 38 patients of the main group, the level of TG> 1.7
mmol/], the level of HDL < 1.0 mmol/l (male), <1.3 mmol/l (female) was observed in 40
patients which amounted to 68%.

When conducting an echocardiological study, the average values of the ejection fraction
and stroke volume, calculated by the disk method, were found in the main group to be 50.93 *
3.63 and 26.56 * 2.48 ml/m2, in the comparison group -56.52 * 2.29 and 30.18 + 1.34 ml/m2,
respectively.

The normal geometry of the left ventricle among patients with COVID-19 and coronary
artery disease against the background of MS, when compared with the comparison group, was
significantly lower (31% vs. 12%). In the structure of left ventricular remodeling in patients
with COVID-19 and CAD without MS, the concentric type prevailed (55.5% vs. 25%, p<0.005).
In patients with COVID-19 and CAD with MS, compared with patients with CAD without MS,
concentric LV myocardial hypertrophy was more common (59% versus 10%).

Thus, a significant increase in the prevalence of hyperlipidemia, dyslipidemia in patients
with CAD with metabolic syndrome was revealed. In such patients, an increase in the
atherogenic index, the average level of triglycerides, a decrease in the average values of the
serum concentration of HDL compared with the optimal parameters and values in the group
of COVID-19 and coronary artery disease.

References:
1. Ao6pueBa I'A., Tamken6aeBa 3.H. BausHue MeTabo/M4ecKUX U CepAeYHO-COCYAUCTBIX
3abosieBaHu HA TeyeHue COVID-19 // Journal of cardiorespiratory research 2022. Volume 3,
Issue 2, 33-37.
2. Ao6paueBa TI'.A., Tamken6aeBa IJ.H. Bausanume SARS-CoV-2 Ha TedyeHue HIIeMHUYecKoOH
6osie3HU cepjila Ha ¢oHe MeTabosndeckoro cuHgpoma // Journal of cardiorespiratory
research 2022.SI 1.1, 8-15.
3. Tamken6aeBa 3.H., A6aueBa T[.A., Xangapoa /[.J. CaupoB M.A., HcynoBa M.OD.
PacnpocTpaHeHHOCTh META60JIMYECKOTr0 CHHPOMA y MAI[MEHTOB C UIIEMUYECKON 60JIE3HBIO
cepzua // Journal of cardiorespiratory research 2021. Volume 2, Issue 1., 85-88.
4. Tamken6aeBa, 3. Paxa6oa, H. KaaupoBa, ®. & Ao6aueBa, [. (2022).
ACCOLIMMPOBAHHBIE ®AKTOPKI PUCKA KAPJIMOBACKYJIAPHBIX COBBITUM Y YKEHIIUH
B INIOCTMEHOIIAY3AJIbHOM IIEPUO/JIE. KypHan kapAuopecnyMpaTOpPHBIX HCCJIe[0BaHUH,
1(3), 33-39. https://doi.org/10.26739.2181-0974-2020-3-6
5. Toraesa Bb. u gp. COVID-19 YURAK QON TOMIR KASALLIKLARI BOR BEMORLARDA
KECHISHI //XKypHan kapAuopecnupaTOpHbIX UccaenoBaHuil. — 2021. - T. 2. - Ne. 2. - C. 47-
50.
6. Cucinotta D. Vanelli M. Who Declares COVID-19 a pandemic. Acta Biomed.
2020;91(1):157-160. doi:10.23750/abm.v91i1.9397.

Volume 3 Issue 4, Part 2 April 2023 ISSN 2181-2020


http://universalimpactfactor.com/wp-content/uploads/2022/02/EURASIAN_JOURNAL_OF_ACADEMIC_RESEARCH.jpg
http://sjifactor.com/passport.php?id=21990
file:///D:/Work/Innovative%20Academy/Innovative%20Academy%20journals/EJAR/Main%20documents%20-%20Asosiy%20fayllar/www.in-academy.uz

Innovative Academy Research Support Center
UIF = 8.1 | SJIF = 5.685 www.in-academy.uz

7. Dyer O. Covid-19: delta infections threaten herd immunity vaccine strategy. BM]
2021;374. doi: 10.1136/bmj.n1933.

8. Sattar N., Mclnnes I. B, McMurray ]. ]J. V. Obesity is a risk factor for severe COVID-19
infection: multiple potential mechanisms. Circulation 2020;142:4-6. doi: 10.1161/
circulationaha.120.047659.

9. Sawadogo W., Tsegaye M., Gizaw A., Adera T. Overweight and obesity as risk factors for
COVID-19 - associated hospitalisations and death: systematic review and meta-analysis. BM]
Nutrition, Prevention & Health 2022;0:e000375. doi:10.1136/ bmjnph-2021-000375.

10. Chen X, Chen Y, Wu C, Wei M, Xu ], Chao Y-C, Song ], Hou D, Zhang Y, Du C, Li X, Song Y.
2020. Coagulopathy is a major extrapulmonary risk factor for mortality in hospitalized
patients with COVID-19 with type 2 diabetes. BM] Open Diabetes Research & Care 8:e001851.
DOI: https://doi.org/10.1136/bmjdrc-2020-001851, PMID: 33214191

11. UK Health Security Agency. 2022. The effectiveness of vaccination against long COVID A
rapid evidence briefing. https://www.gov.uk [Accessed February 15, 2022].

12. Vimercati L, De Maria L, Quarato M, Caputi A, Gesualdo L, Migliore G, Cavone D, Sponselli
S, Pipoli A, Inchingolo F, Scarano A, Lorusso F, Stefanizzi P, Tafuri S. 2021. Association
between Long COVID and Overweight/Obesity. Journal of Clinical Medicine 10:4143. DOI:
https://doi.org/10.3390/jcm10184143, PMID: 34575251

13. Worldometer. Available: https://www. worldometers.info/coronavirus Accessed 29 May
2022.

Volume 3 Issue 4, Part 2 April 2023 ISSN 2181-2020


http://universalimpactfactor.com/wp-content/uploads/2022/02/EURASIAN_JOURNAL_OF_ACADEMIC_RESEARCH.jpg
http://sjifactor.com/passport.php?id=21990
file:///D:/Work/Innovative%20Academy/Innovative%20Academy%20journals/EJAR/Main%20documents%20-%20Asosiy%20fayllar/www.in-academy.uz

