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abstract
Obesity is one of the most serious diseases resulting in disability and high mortality. The prob-

lem of obesity existed before COVID-19 (Corona Virus Disease 2019) pandemic. It is proved that 
patients with obesity are most at risk to get infected and having a severe course of the infectious 
disease. In the contemporary world combination of obesity and a new corona viral infection is 
of a special significance. The increased risk of severe consequences of COVID-19 in people with 
obesity is also determined by the high reliability of developing “a cytokine storm”. Obesity is a 
source of chronic inflammation as it is accompanied by the production of pro-inflammatory cyto-
kines and an increase of acute phase proteins. At present many peculiarities of the course of co-
rona viral infection are revealed against the background of  obesity.  Among them are: presence 
of severe respiratory failure, high risk for developing respiratory distress syndrome, thrombosis 
and thrombo-embolic complications, as well as worsening of chronic cardio-vascular diseases. 
In the current situation questions of conservative treatment, considering the mechanisms of virus 
penetration into the cell, peculiarities of its pathophysiology and interaction with the human 
organism, obtain a special actuality.
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significance. Epidemic COVID-19 started in De-
cember 2019 in Uxan city (China) and has reached 
the scale of an extreme situation spreading like 
lightning across all the countries of the world. The 
cause was the new corona virus SARS-CoV-2, 
which brings to a severe acute respiratory syndrome 
(Severe Acute Respiratory Syndrome Coronavirus 
2). One of the causes of an increased risk of COVID-
19 consequences in obesity is angiotensin-trans-
forming enzyme 2  (ACE 2) activity [Sun P et al 
2020]. It is determined that in case of overweight 
expression of genes, responsible for ACE 2 protein 
formation, becomes activated [Zhang H et al 2020].  
This is the very protein that is “entrance gates” 
through which virus SARSCoV-2 penetrates into 
the cell. АСЕ 2participates in the regulation of arte-
rial pressure at the expense of  the inhibition of re-
nin-angiotensin system activity, vasodilatation, in-
crease of  natriuresis and inhibition of the inflam-
matory process activity.  ACE 2 is also a receptor of  
SARS-CoV-2, inter-acting with amino-acid and in-
tegrin transporters. Expression occurs mainly in 
smooth muscular cells, in the cells of endothelium,  

Obesity is one of the most serious diseases re-
sulting in disability and high mortality. The prob-
lem of obesity existed before COVID-19 (Corona 
Virus Disease 2019) pandemic. According to the 
world Health Organization (wHO, 2016) data, 
about 13% of adult population of the planet (11% 
men and 15% women) suffered from obesity 
[Johnson CL  et al 2014].

It is proved that patients with obesity are most 
at risk to get infected and having a severe course of 
the infectious disease. Researchers have confirmed 
a higher risk of hospitalization in case of associat-
ing a viral infection in patients with obesity, espe-
cially in the group of patients with morbid obesity 
[Moser J.A et al 2018].

In the contemporary world combination of obe-
sity and a new corona viral infection is of a special 
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acinuses  of the pancreas,  canalicular epithelium of 
the kidney, as well as in the adipocytes [Ryan P.M., 
Caplice N.M 2020].  As a target for viruses in the 
fatty tissue can serve adipocytes themselves and 
other cells (stromal cells, endothelial cells, macro-
phages and lymphocytes). The analysis of the risk 
for getting infected with different viruses among the 
population has shown not large spreading of SARS-
CoV-2  in obesity [Misumi I et al 2019]. However, 
taking into account the high affinity for the recep-
tors on target cells, among them adipocytes as well, 
we can consider hematogenic way of spreading in 
the fatty tissue, which increases the risk for this 
contingent of patients of getting ill.

The increased risk of severe consequences of 
COVID-19 in people with obesity is also deter-
mined by the high reliability of developing “a cy-
tokine storm”.

Obesity is a source of chronic inflammation as 
it is accompanied by the production of  pro-inflam-
matory cytokines and an increase of  acute phase 
proteins . Patients with obesity have a higher activ-
ity of  the nuclear factor transcription (NF-κF)  and 
a higher expression of pro-inflammatory cyto-
kines, such as the factor of necrosis of α, interleu-
kin -1 tumor  (IL-1) and interleukin -6 (IL-6), 
which are key in the pathogenesis of the metabolic 
syndrome [Caussy C  et al 2020; Maier H.E  et al 
2018]. ”Cytokine storm”, occurring in many respi-
ratory viral infections, including COVID-19, is 
manifested  by the activation of  interferon, inter-
leukin, chemokine production, tumor necrosis fac-

tor [Caussy C  et al 20207; Qin C et 
all 2020]. Thus, the balance be-
tween for- and against inflamma-
tory mechanisms is of crucial im-
portance for maintaining lung tis-
sue homeostasis. The impairment 
of one or several regulatory ele-
ments or their absence, presum-
ably, can promote “cytokine storm” 
in the lungs or in other tissues (for 

example, fatty), where aberrant activation of cyto-
kines exists [Maffetone P.B., Laursen P.B.  2020]. 

The study of the “cytokine storm” has shown 
that IL-6 supports the activation of several cyto-
kines during many days after the initial immune 
response [Chinese Clinical Trial Registry 2020]. 
The randomized multicenter investigation has 
shown that COVID-19  IL-6 was a strong indepen-
dent predictor of lethal  issues. Human adipose tis-
sue is the main source of IL-6 and its receptor 
IL-6R [Sindhu S., 2015], that is why it can provide 
reservoir for IL-6 activation and cascade transfer 
of signals in viral infection. Spread of the virus 
from the affected organs into its surrounding adi-
pose tissue can take several days followed by pro-
longed release of the virus, which contributes to 
the delayed “cytokine storm” by affecting tissues 
of the patient with COVID-19. Thus, the key role 
of IL-6 in mediating the response of the acute 
phase and its value as a prog-nostic biomarker in 
sepsis and different severe injuries of organs, is 
proved [Simonnet A., et all  2020]. In this regard 
inhibition of IL-6 has been recommended for treat-
ing COVID-19 and tocilizumab test  results – 
awaiting [Chinese Clinical Trial Registry 2020].

One of the pathogenetic mechanisms of obesity 
is insulin-resistance , which afterwards can bring 
to the dysfunction of β-cells, development of car-
bohydrate metabolism disturbance, including dia-
betes mellitus which is directly related to the se-
vere course of corona viral infection [Pal R., Bha-
dada S.K. 2020]. 

Complex regulation of metabolism, necessary 
for complicated cellular interaction and effective 
protection of the patient’s organism, is impaired 
and brings to functional deficit. Virus SARS-
CoV-2 can destroy β-cells of the panc-reas by pen-
etrating into them through the interaction with an-
giotensin converting enzyme II (ACE II). Finally, 
COVID-19 is often accompanied by hypokalemia 
which is due to the inhibition of the pulmonary 
ACE II, decrease of angiotensin II degradation and 
then increase of aldosterone secretion. Hypokale-
mia, in its turn, can worsen glycemia control in pa-
tients with diabetes mellitus types 1  and 2 [Di 
Renzo L., et all 2020]. 
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To overcome it 
is possible, due to the 
uniting the knowledge and 
will of all doctors in the world
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Understanding the mutual aggravating effects of 
obesity and COVID-19 determines the need for pre-
ventive actions directed to decreasing risks not only 
of unfavorable issues of corona viral infection, but 
also of developing and progressing chronic dis-
eases, as well as decreasing the general immune re-
sponse of the organism. One of the important steps 
for achieving this goal is to lose weight.

Thus, at present the problem of obesity against 
the background of new corona viral infection pan-
demic obtains a special significance (value). On the 
one hand, prevalence of  obesity among population 
is steadily increasing, on the other hand, it is proved 
that obese people belong to the risk group of getting  
infected and having severe course of COVID-19. It 
is due to the presence of high expres-sion of angio-
tensinconverting enzyme 2, with likelihood of de-
veloping “cytokine storm”, chronic inflammatory 
processes of the adipose tissue , changes in dipep-
tidilpeptidase -4,  which bring to metabolic disorder 

in  the adipose tissue and immune mechanisms of 
antiviral protection. Patients with COVID-19 and 
obesity often require hospitalization in ICU and in-
tensive therapy department and connection to the 
device of artificial ventilation of the lungs. At pres-
ent many peculiarities of the course of corona viral 
infection are revealed against the background of  
obesity.  Among them are: presence of severe respi-
ratory failure, high risk for developing respiratory 
distress syndrome, thrombosis and thrombo-em-
bolic complications, as well as worsening of chronic 
cardio-vascular diseases. All this, in the end, brings 
to the development of severe multi-organic failure  
which  is a  cause of death in such patients. In the 
current situation questions of  conservative treat-
ment, considering the mechanisms of virus penetra-
tion into the cell, peculiarities of its pathophysiol-
ogy and interaction with the human organism, ob-
tain a special actuality

r e f e r e n c e S

5. Maffetone PB, Laursen PB (2020). The per-
fect storm: Coronavirus (Covid-19) pandemic 
meets overfat pandemic. Front Public Health. 
8: 135

6. Maier HE, Lopez R, Sanchez N, Ng S., et al 
(2018). Obesity increases the duration of in-
fluenza A virus shedding in adults. J Infect 
Dis. 218(9): 1378-1382

7. Misumi I, Starmer J, Uchimura T., et al (2019). 
Obesity expands a distinct population of T 
cells in adipose tissue and increases vulner-
ability to infection. Cell Rep. 27: 514-24e515

8. Moser JA, Galindo-Fraga A, Ortiz-Hernández 
AA., et al (2018). Underweight, overweight, 
and obesity as independent risk factors for 
hospitalization in adults and children from 
influenza and other respiratory viruses. Infl u 
Other Respir Viruses. 13: 3-9

9. Pal R, Bhadada SK (2020). COVID-19 and 
diabetes mellitus: An unholy interaction of 
two pandemics. Diabetes Metab Syndr. 14(4): 
513-517

1. Caussy C, Pattou F, Wallet F, Simon C, Cha-
lopin S., et al (2020). Prevalence of obesity 
among adult inpatients with COVID-19 in 
France. Lancet Diabetes Endocrinol. 8(7): 
562-564

2. Chinese Clinical Trial Registry (2020). 
ChiCTR2000029765 – A multicenter, random-
ized controlled trial for the efficacy and safety 
of tocilizumab in the treatment of new coro-
navirus pneumonia (COVID-19) 2020 [cited 
2020 06/04/2020]. Available from http://www. 
chictr.org.cn/showprojen. aspx?proj=49409 
12.

3. Di Renzo L, Gualtieri P, Pivari F., et al (2020). 
Eating habits and lifestyle changes during 
COVID-19 lockdown: An Italian survey. J 
Transl Med. 229

4. Johnson CL, Dohrmann SM, Burt VL, Mohad-
jer LK (2014). National Health and Nutrition 
Examination Survey: Sample design, 2011-
2014. National Center for Health Statistics. 
Vital Health Stat. 2(162)



100

The New ArmeNiAN medicAl JourNAl, Vol.15 (2021), No 3, p.ArzumAnyAn A. S., mArkoSyAn r.L. 97-100

10. Qin C, Zhou L, Hu Z, Zhang S., et al (2020). 
Dysregulation of immune response in patients 
with COVID-19 in wuhan, China. Clin Infect 
Dis. 71(15): 762-768

11. Ryan PM, Caplice NM (2020). Is adipose tis-
sue a reservoir for viral spread, immune acti-
vation and cytokine amplifi cation in COVID-
19. Obesity. 28 (7): 1191-1194

12. Simonnet A, Chetboun M, Poissy J, Raverdy 
V., et al (2020). High prevalence of obesity in 
Severe Acute Respiratory Syndrome Corona-
virus-2 (SARS-CoV-2) requiring invasive me-
chanical ventilation. Obesity (Silver Spring). 
28(7): 1195-1199

13. Sindhu S, Thomas R, Shihab P, Sriraman D., et 
al (2015). Obesity is a positive modulator of 
IL-6R and IL-6 expression in the subcutane-
ous adipose tissue: significance for metabolic 
inflammation. PLoS One. 10: e0133494

14. Sun P, Lu H, Xu C., et al (2020). Understand-
ing of COVID19 based on current evidenсe. J 
Med Virol. 2020; 10

15. Zhang H, Penninger JM, Li Y., et al (2020). 
Angiotensin-converting enzyme 2 (ACE 2) as 
a SARS-CoV-2 receptor: molecular mecha-
nisms and potential therapeutic target. Inten-
sive Care Med. 46(4): 586-590



3

the new arMenian Medical JOurnal
Vol .15  (2021) .  No 3

cOntentS
4. 

16.

22.

29.

39.

47.

55.

63.

72.

78.

84.

97.

ZilfyAN A.V., murAdyAN A.A. , AVAgyAN S.A. 
POSSIBLE POLYAMINE-DEPENDENT MECHANISMS INDICATING THE SYSTEMIC CHARAC-
TERISTICS OF COVID-19. NEw APPROACHES IN THE CORRECTION OF SYMPTOMATIC THER-
APY OF COVID-19

SAbAhgouliAN c. b., mANVelyAN h.m.
CLINICAL OBSERVATION OF RARE NEUROLOGICAL COMPLICATIONS OF COVID-19: ACUTE 
DEMYELINATING POLYNEUROPATHY AND CRITICAL ILLNESS NEUROPATHY

NiAZyAN l.g., SArgSyAN K.m., dAVidyANTS m.V., cheKiJiAN S., hAKobyAN A.V., meKiNiAN A.
BLOOD IL-6 LEVELS AS A PREDICTOR OF THE CLINICAL COURSE SEVERITY IN COVID-19 
INFECTION: DATA FROM THE REPUBLIC OF ARMENIA

KArANTh S., KArANTh S., AchAryA c., hollA A., NAgArAJA r., NAgri SK.
ASSOCIATION OF LABORATORY BIOMARKERS – SERUM ALBUMIN, C-REACTIVE PROTEIN, 
LACTATE DEHYDROGENASE AND D-DIMER wITH SEVERITY OF COVID-19 INFECTIONS

wArdhANA m.P., dAchlAN e.g., AdiTiAwArmAN, erNAwATi, mANiorA N.c., AdiTyA r., hAbibie P.h., 
umilAr K.e., wicAKSoNo b., AKbAr m.i.A., SuliSTyoNo A., JuwoNo h.T. 

MATERNAL AND PERINATAL OUTCOME OF COVID-19 IN OBSTETRIC CASES: 9 MONTHS Ex-
PERIENCE FROM EAST JAVA TERTIARY REFERRAL HOSPITAL

SArgSyAN K.m., hAKobyAN y.K., cheKiJiAN S., NiAZyAN l.g.
COVID-19 INFECTION IN PATIENTS wITH HEMATOLOGIC DISORDERS IN THE REPUBLIC OF AR-
MENIA: FOUR CASES STUDIES FROM THE NORK NATIONAL CENTER OF INFECTIOUS DISEASES

Alenɀi M.J.
ASSESSMENT OF KNOwLEDGE, ATTITUDES AND COMPLIANCE wITH COVID-19 PRECAU-
TIONARY MEASURES AMONG UROLOGY PATIENTS IN AL-JOUF REGION, SAUDI ARABIA

mAlKhASyAN V.A., KASyAN g.r., KhodyreVA l.A., KoloNTAreV K.b., goVoroV A.V., VASilyeV A.o., 
PiVAZyAN l.g., PuShKAr d.yu.

INPATIENT CARE FOR UROLOGICAL PATIENTS IN A PANDEMIC OF THE CORONAVIRUS DIS-
EASE - COVID-19 INFECTION

ghAlechyAN T.N., mArgAryAN h. m., STePANyAN N. S., dAVidyANTS m. V., NiAZyAN l. g.
LUNG ABSCESSES wITH FORMATION OF SEVERAL CAVITIES AND PNEUMOMEDIASTINUM 
AS RARE COMPLICATIONS IN COVID-19

TiuNoVA N.V., VdoViNAl.V., SAPerKiN N.V.
IMPROVING THE EFFECTIVENESS OF THE TREATMENT OF xEROSTOMIA IN PATIENTS CON-
FRONTED COVID-19

yerimoVA N. Zh., ShirTAeV b. K., bAimAKhANoV b. b., chormANoV A. T., SAgAToV i. y., SuNdeToV 
m. m., eNiN e. A., KurbANoV d. r., KhAlyKoV K.u.

CLINICAL SIGNIFICANCE OF CYTOMEGALOVIRUS INFECTION AFTER LIVER TRANSPLANTATION.

arzumanyan a. S., Markosyan r.l.
PATHOGENETIC MECHANISMS OF SEVERE COURSE OF CORONA VIRAL INFECTION IN 
OBESE PATIENTS



Our journal is registered in the databases of Scopus, 
EBSCO and Thomson Reuters (in the registration process)

       ScopuS          EBSCO             ThomSon                 
                                                 ReuTeRS

THOMSO N REUTERS

EMERGING
SOURCES
CITATION
INDEX

INDEXED IN

Yerevan State Medical University
2 Koryun Street, Yerevan 0025,
Republic of Armenia

  (+37410) 582532 YSMU  
  (+37410) 580840 Editor-in-Chief
Fax:  (+37410) 582532
E-mail: namj.ysmu@gmail.com, ysmi@mail.ru
URL:  http//www.ysmu.am

Copy editor: Tatevik R. Movsisyan

                   

Arto V. Zilfyan (Yerevan, Armenia)

Hovhannes M. Manvelyan (Yerevan, Armenia)
Hamayak S. Sisakyan  (Yerevan, Armenia)

Stepan A. Avagyan (Yerevan, Armenia)

Armen A. Muradyan (Yerevan, Armenia)
Drastamat N. Khudaverdyan (Yerevan, Armenia)
Levon M. Mkrtchyan (Yerevan, Armenia)

Carsten N. Gutt (Memmingen, Germay)
Muhammad Miftahussurur (Surabaya, Indonesia)
Alexander WoodMan (Dharhan, Saudi Arabia)

Muhammad Miftahussurur (Surabaya, Indonesia)
Ara S. Babloyan (Yerevan, Armenia)
Aram Chobanian (Boston, USA)
Luciana Dini (Lecce, Italy)
Azat A. Engibaryan  (Yerevan, Armenia)
Ruben V. Fanarjyan (Yerevan, Armenia)
Gerasimos Filippatos (Athens, Greece)
Gabriele Fragasso (Milan, Italy)
Samvel G. Galstyan (Yerevan, Armenia)
Arthur A. Grigorian (Macon, Georgia, USA) 
Armen Dz. Hambardzumyan (Yerevan, Armenia)
Seyran P. Kocharyan (Yerevan, Armenia)
Aleksandr S. Malayan (Yerevan, Armenia)
Mikhail Z. Narimanyan  (Yerevan, Armenia)
Levon N. Nazarian (Philadelphia, USA)
Yumei Niu  (Harbin, China)
Linda F. Noble-Haeusslein (San Francisco, USA)
Eduard S. Sekoyan (Yerevan, Armenia)
Arthur K. Shukuryan (Yerevan, Armenia)
Suren A. Stepanyan (Yerevan, Armenia) 
Gevorg N. Tamamyan (Yerevan, Armenia)
Hakob V. Topchyan (Yerevan, Armenia)
Alexander Tsiskaridze (Tbilisi, Georgia)
Konstantin B. Yenkoyan (Yerevan, Armenia)
Peijun Wang  (Harbin, Chine)

The Journal is founded by
Yerevan State Medical

University after M. Heratsi.

Editor-in-Chief 

Executive Secretary

Deputy Editors 

Editorial Board

Editorial Advisory Council

Coordinating Editor (for this number)

Armen A. Muradyan

Rector of YSMU 

Address for correspondence:

Phones:

Printed in "collage" LTD
Director: A. Muradyan

Armenia, 0002, Yerevan, 
Saryan St., 4 Building, Area 2
Phone: (+374 10) 52 02 17, 

E-mail: collageltd@gmail.com

Foregin Members of the Editorial Board


