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Impact of the first wave of coronavirus disease 2019 (COVID-19) pandemic  
on the diagnosis of heart disease in the Russian Federation: results from  
the Russian segment of the IAEA INCAPS COVID study

Ansheles A. A.1, Sergienko V. B.1, Sinitsyn V. E.2, Vakhromeeva M. N.3, Kokov A. N.4, Zavadovsky K. V.5, 
Ryzhkova D. V.6, Karalkin A. V.7, Shurupova I. V.8, Pospelov V. A.9, Migunova E. V.10, Sayfullina G. B.11, 
Dariy O. Yu.8, Zhuravlev K. N.12, Itskovich I. E.13, Gagarina N. V.14, Hirschfeld C.15, Williams M. C.16, 
Shaw L. J.17, Malkovskiy E.15,18,19, Better N.20, Cerci R.21, Dorbala Sh.22, Pascual T.  N. B.23, Raggi P.24, 
Villines T.25, Vitola J. V.21, Pynda Y.26, Dondi M.26, Paez D.26, Einstein A. J.15,19,27 on behalf of the 
INCAPS COVID research group

Aim. To assess the impact of the first wave of coronavi-
rus disease 2019 (COVID-19) pandemic on the diagnosis 
of heart disease in the Russian Federation.
Material and methods. Fifteen Russian medical centers 
from 5 cities took part in an online survey organized by the 
Division of Human Health of the International Atomic Energy 
Agency (IAEA), containing questions regarding alterations 
in cardiovascular procedure volumes resulting from COVID-
19 in March-April 2020.
Results. A number of outpatients undergoing cardiac dia
gnostic procedures was noted in 80% of clinics. Cardiovascular 
procedure volumes in the period from March 2019 to March 
2020 in general decreased by 9,5%, and from March 2019 to 
April 2020, by 56,5%. Stress electrocardiography decreased 
by 38,4%, stress echocardiography by 72,5%, stress single-
photon emission computed tomography by 66,9%, computed 
tomography angiography by 49,7%, magnetic resonance 
imaging by 42,7%, invasive coronary angiography by 40,7%. 
The decrease in diagnostic procedure volumes in selected 
regions (Tomsk Oblast, Kemerovo Oblast, Tatarstan) was not 
so pronounced compared to Moscow and St. Petersburg 
(-20,7%, -75,2%, -93,8% in April 2020, respectively, p<0,001).
Conclusion. The first wave of the COVID-19 pandemic 
caused a sharp decrease in the number of diagnostic car-
diac procedures in Russia. This has potential long-term 
implications for patients with cardiovascular disease. Under-
standing these implications can help guide diagnostic stra
tegies during the ongoing COVID-19 pandemic and mini-
mize the future losses.

Key words: COVID-19, cardiac diagnostic procedures.

Relationships and Activities: none.

1National Medical Research Center of Cardiology, Moscow, 
Russia; 2Lomonosov Moscow State University, Moscow, 

Russia; 3Pirogov Russian National Research Medical Univer-
sity, Moscow, Russia; 4Research Institute for Complex Issues 
of Cardiovascular Diseases, Kemerovo, Russia; 5Cardiology 
Research Institute, Tomsk, Russia; 6Almazov National Medi-
cal Research Center, St. Petersburg, Russia; 7Pirogov City 
Clinical Hospital № 1, Moscow, Russia; 8Bakulev National 
Medical Research Center of Cardiovascular Surgery, Mos-
cow, Russia; 9City Clinical Hospital № 31, St. Petersburg, 
Russia; 10Sklifosovsky Research Institute for Emergency 
Medicine, Moscow, Russia; 11Interregional Clinical Diagnistic 
Center, Kazan, Russia; 12I. V. Davydovsky City Clinical Hospi-
tal, Moscow, Russia; 13I. I. Mechnikov North-Western State 
Medical University, St. Petersburg, Russia; 14I. M. Sechenov 
First Moscow State Medical University, Moscow, Russia; 
15Department of Medicine, Columbia University Irving Medi-
cal Center and New York-Presbyterian Hospital, New York, 
NY, USA; 16BHF Center for Cardiovascular Science, Univer-
sity of Edinburgh, Edinburgh, United Kingdom; 17Weill Cor-
nell Medical College and New York-Presbyterian Hospital, 
New York, NY, USA; 18Seymour, Paul, and Gloria Milstein 
Division of Cardiology, Columbia University Irving Medical 
Center and New York-Presbyterian Hospital, New York, NY, 
USA; 19Columbia College, Columbia University, New York, 
NY, USA; 20Departments of Nuclear Medicine and Cardio
logy, Royal Melbourne Hospital and University of Melbourne, 
Melbourne, Australia; 21Quanta Diagnostico por Imagem, 
Curitiba, Brazil; 22Departments of Medicine and Radiology, 
Brigham and Women’s Hospital, Boston, MA, USA; 23Philip-
pines Nuclear Research Institute, Manila, Philippines; 24Divi-
sion of Cardiology, University of Alberta, Edmonton, Alberta, 
Canada; 25Division of Cardiovascular Medicine, Department 
of Medicine, University of Virginia, Charlottesville, VA; USA; 
26Division of Human Health, International Atomic Energy 
Agency, Vienna, Austria; 27Department of Radiology, Colum-
bia University Irving Medical Center and New York-Presbyte-
rian Hospital, New York, NY, USA.

https://russjcardiol.elpub.ru	 ISSN 1560-4071 (print)
doi:10.15829/1560-4071-2021-4276	 ISSN 2618-7620 (online)



46

Russian Journal of Cardiology 2021; 26 (1) 

For citation: Ansheles A. A., Sergienko V. B., Sinitsyn V. E., Vakhromeeva M. N., Kokov A. N., Zava-
dovsky K. V., Ryzhkova D. V., Karalkin A. V., Shurupova I. V., Pospelov V. A., Migunova E. V., Sayful
lina G. B., Dariy O. Yu., Zhuravlev K. N., Itskovich I. E., Gagarina N. V., H Hirschfeld C., Williams M. C., 
Shaw L. J., Malkovskiy E., Better N., Cerci R., Dorbala Sh., Pascual T.  N. B., Raggi P., Villines T., 
Vitola J. V., Pynda Y., Dondi M., Paez D., Einstein A. J. Impact of the first wave of coronavirus 
disease 2019 (COVID-19) pandemic on the diagnosis of heart disease in the Russian Federation: 
results from the Russian segment of the IAEA INCAPS COVID study. Russian Journal of Cardiology. 
2021;26(1):4276. (In Russ.) doi:10.15829/1560-4071-2021-4276

Ansheles A. A.* ORCID: 0000-0002-2675-3276, Sergienko V. B. 
ORCID: 0000-0002-0487-6902, Sinitsyn V. E. ORCID: 0000-
0002-5649-2193, Vakhromeeva M. N. ORCID: 0000-0002-
2268-6969, Kokov A. N. ORCID: 0000-0002-7573-0636, Zava-
dovsky K. V. ORCID: 0000-0002-1513-8614, Ryzhkova D. V. 
ORCID: 0000-0002-7086-9153, Karalkin A. V. ORCID: 0000-
0002-7555-6308, Shurupova I. V. ORCID: 0000-0002-2154-
474X, Pospelov V. A. ORCID: none, Migunova E. V. ORCID: 
0000-0001-7521-487X, Sayfullina G. B. ORCID: 0000-0002-
1259-0285, Dariy O. Yu. ORCID: 0000-0003-0140-8166, 
Zhuravlev K. N. ORCID: 0000-0003-1733-267X, Itskovich I. E. 
ORCID: 0000-0001-8352-3955, Gagarina N. V. ORCID: 
0000-0003-4563-3277, Hirschfeld C. ORCID: 0000-0001-
6421-548X, Williams M. C. ORCID: 0000-0001-5807-5281, 
Shaw L. J. ORCID: 0000-0003-1268-1491, Malkovskiy E. 

ORCID: 0000-0002-9027-7497, Better N. ORCID: none, 
Cerci R. ORCID: 0000-0002-3913-7181, Dorbala Sh. ORCID: 
0000-0003-1462-1185, Pascual T.  N. B. ORCID: none, Raggi P. 
ORCID: 0000-0002-5766-1948, Villines T. ORCID: 0000-0003-
2674-3702, Vitola J. V. ORCID: none, Pynda Y. ORCID: none, 
Dondi M. ORCID: 0000-0003-2761-1859, Paez D. ORCID: 
0000-0001-9268-0979, Einstein A. J. ORCID: 0000-0003-
2583-9278.

*Corresponding author: 
a.ansheles@gmail.com

Received: 15.01.2021 
Revision Received: 22.01.2021 
Accepted: 28.01.2021	

Over the past year, the pandemic of the new 
coronavirus infection (COVID-19) has become one 
of the major global problems affecting all of hu- 
manity and having far-reaching socio-economic 
consequences. However, even during this period, 
the main cause of death in the population remains 
cardiovascular diseases (CVD). Between January 
and September 2020, 1,5 million people worldwide 
died from COVID-19, while 17 million died from 
CVD. In Russia, during the period from March to 
September 2020, 7317 people died from COVID-19 
complications, and in another 5825 cases, various 
diseases in COVID-positive patients were the cause 
of death. At the same time, over the same period of 
time, 39985 people died from acute heart attack in 
Russia, and 220719 people died from coronary heart 
disease (CHD) in general [1, 2].

In domestic and foreign recommendations for the 
management of patients with CHD, non-invasive 
cardiac imaging methods play a leading role in dia
gnosis, evaluation of the therapy effectiveness and 

prognosis of patients with CHD. Timely diagnosis 
of CVD using methods such as echocardiography 
(EchoCG), computed tomography (CT), magnetic 
resonance imaging (MRI), single-photon emission 
tomography (SPECT), and coronary angiography 
(CA) is crucial for the patient’s prognosis, while 
delaying or refusing to perform diagnostic proce-
dures directly affects the long-term risk of cardio-
vascular complications and mortality [3]. In this 
regard, numerous interim recommendations for car-
diac imaging during the COVID-19 pandemic have 
been issued [4-6]. 

However, the global situation with COVID-19 
has led to a serious failure in the provision of many 
medical services, including regarding the perfor-
mance of diagnostic studies in cardiology. At the 
same time, there was a focus shift for the entire 
field of radiation diagnostics — the volume of chest 
CT to assess lung damage in COVID-19 increased 
dramatically [7], while many laboratories and 
departments, including cardiological imaging, were 
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pandemic and the cardiac imaging industry state 
[8]. This article presents the subanalysis results of 
the INCAPS COVID study, the purpose of which 
is to assess the impact of first COVID-19 wave on 
volume of diagnostic studies of cardiac diseases in 
the Russian Federation.

temporarily mothballed. In this regard, the Divi-
sion of Human Health of the International Atomic 
Energy Agency (IAEA) initiated a major interna-
tional study INCAPS COVID, which included data 
from 909 medical centers from 108 countries, to 
analyze the relationship between the COVID-19 

Table 1
The provision levels of supplies and protective equipment in institutions  

at the time of the peak of the first COVID-19 wave

Available Currently not available,  
supplies are planned

Not available,  
supplies are not planned 

Protectants
Surgical masks 14 (93%) 1 (7%) 0 (0%)
Masks N95/KN95/KF94/FFP2 8 (53%) 4 (27%) 3 (20%)
Gloves 14 (93%) 1 (7%) 0 (0%)
Protective overalls 13 (87%) 1 (7%)  1 (7%)
Glasses/screens 7 (47%) 6 (40%)  2 (13%)
Consumables (isotope laboratories only)
99mTc Generators 9/10 (90%) - -
18F-FDG 2/2 (100%) - -
13N-ammonium 2/2 (100%) - -
Technetrile/tetrofosmin kits 10/10 (100%) - - 

Table 2
Implementation frequency of various measures related 

to changing the work process in the COVID-19 conditions

Russian Federation Europe
Number of centers 15 236

Implemented Not implemented, 
planned

Not implemented, 
not planned

Implemented p

Changing the work process structure
Reduction of outpatient admissions 12 (80%) 2 (13%) 1 (7%) 201 (85%) 0,86
Cancellation of admission of all non-emergency 
outpatients

9 (60%) 1 (7%) 5 (33%) 189 (80%) 0,13

Cancellation of admission of all outpatients 7 (47%) 2 (13%) 6 (40%) 103 (44%) 0,97
Phased resumption of activities after the peak  
of the pandemic

5 (33%) 10 (67%) 0 141 (60%) 0,08

Increase in working hours after the peak  
of the pandemic

0 6 (40%) 9 (60%) 50 (21%) 0,10

Increase in weekend hours after the peak  
of the pandemic

0 3 (20%) 12 (80%) 28 (12%) 0,32

Switching to remote means for patient contact 3 (20%) 3 (20%) 9 (60%) 110 (47%) 0,08
Changing the procedure for patients admission
Move to remote means for patient registration 
(questionnaires, informed consents)

3 (20%) 5 (33%) 7 (47%) 100 (42%) 0,15

Changing patient transportation  
(use of elevators, etc.)

5 (33%) 3 (20%) 7 (47%) 166 (70%) <0,01

Distancing in waiting rooms 9 (60%) 5 (33%) 1 (7%) 209 (89%) <0,01
Separate rooms for patients with COVID-19 7 (47%) 6 (40%) 2 (13%) 194 (82%) <0,01
Reducing the time of stay of patients in waiting 
rooms

8 (53%) 4 (27%) 3 (20%) 198 (84%) <0,01
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Russian Federation Europe
Number of centers 15 236

Implemented Not implemented, 
planned

Not implemented, 
not planned

Implemented p

Restricting access to persons accompanying 
patients

8 (53%) 5 (33%) 2 (13%) 223 (94%) <0,01

Temperature measurement for all patients  
and visitors

12 (80%) 2 (13%) 1 (7%) 126 (53%) 0,08

Mandatory completion of a questionnaire  
for COVID-19 symptoms by patients and visitors

9 (60%) 3 (20%) 3 (20%) 162 (69%) 0,68

Test for COVID-19 in all patients before enrollment 1 (7%) 4 (27%) 10 (67%) 22 (9%) 0,91
Mandatory wearing of masks for all patients  
and visitors

12 (80%) 2 (13%) 1 (7%) 169 (72%) 0,68

Changing the study protocol
Use of pharmacological load tests instead  
of physical, if possible

4/13 (31%) 2/13 (15%) 7/13 (54%) 99 (42%) 0,37

Changing the nuclear cardiology protocols  
(for example, increasing the input activity to reduce 
the data collection time, use as a first phase  
with a load test)

3/10 (23%) 2/10 (15%) 5/10 (38%) 42 (18%) 0,89

Changing the heart CT protocols (for example,  
a decrease in the use frequency of intravenous drugs 
to reduce HR)

1/13 (8%) 3/13 (23%) 9/13 (69%) 24 (10%) 0,99

Additional time after each study for sanitary disposal 
of equipment and premises

11 (73%) 3 (20%) 1 (7%) 172 (73%) 0,79

Increasing the distance between staff and patients 10 (67%) 3 (20%) 2 (13%) 198 (84%) 0,17
Mandatory use of personal protective equipment 11 (73%) 3 (20%) 1 (7%) 210 (89%) 0,16
Changing or eliminating the protocols that require 
long-term contact with patient

5 (33%) 5 (33%) 5 (33%) 133 (56%) 0,14

Changing the personnel process
Rotation of work shifts 9 (60%) 4 (27%) 2 (13%) 157 (67%) 0,81
Employment freeze/holidays without pay of part  
of the staff of radiologists/radiologists due  
to economic crisis on grounds of COVID-19

1 (7%) 0 14 (93%) 19 (8%) 0,76

— �for the average staff of diagnostic laboratories 2 (13%) 0 13 (87%) 18 (8%) 0,76
Cut of radiologists’/radiologists’ salary 5 (33%) 1 (7%) 9 (60%) 10 (4%) <0,001
— �for the average staff of diagnostic laboratories 5 (33%) 2 (13%) 8 (53%) 10 (4%) <0,001
Dismissal of part of radiologists/radiologists 1 (7%) 1 (7%) 13 (87%) 4 (2%) 0,70
— �for the average staff of diagnostic laboratories 0 1 (7%) 14 (93%) 5 (2%) 0,70

Abbreviations: CT — computed tomography, HR — heart rate, IV — intravenous.

Table 2. Сontinued

Material and methods
The database for subanalysis was formed as part 

of the INCAPS COVID study under IAEA aus-
pices. The online questionnaire form was developed 
by a group of specialists in the field of cardiology 
and cardiovascular system visualization [8]. The 
questionnaire included items related to organiza-
tion of work in medical institutions, staff of dia
gnostic laboratories and departments, availability of 
personal protective equipment, and strategic plans 
after re-opening. Changes in volume of cardiological 
studies were recorded in connection with the current 

epidemiological situation (in April 2020) compared 
to March 2020 (the month preceding the epidemic 
onset) and the same period of the last year (March 
2019), namely, the volume of performed radionu-
clide studies (SPECT and positron emission tomo
graphy (PET)), and CT (including for assessment 
of coronary calcium and CT-coronarography). 
Moreover, some data were obtained on the volume 
dynamics of such studies as EchoCG, heart MRI, 
heart PET for infectious diseases, as well as invasive 
CA. The data was collected using a questionnaire 
form using the IAEA’s secure IRIS software plat-
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plinary hospitals, 13 of them — with the implemen-
tation of educational programs, including 8 federal 
centers and 7 city health institutions, with a capacity 
from 165 to 2000 (on average 500 (400-970)) beds. 
Of the 15 institutions, 10 had an isotope laboratory 
(including 2 had PET), 13 had CT (including hybrid 
devices of SPECT/CT or PET/CT), 13 performed 
exercise tolerance tests on a continuous basis.

The treatment and diagnostic units of the 
included centers were generally provided with indi-
vidual protective gear. 90% of isotope laboratories 
were provided with 99mTc generators for this period, 
and radiopharmaceuticals 18F-FDG and 13N-ammo-
nium for studies of myocardial metabolism and 
perfusion were available in both enrolled PET cen-
ters. The provision levels of supplies and protective 
equipment in institutions at the time of the peak of 
the first COVID-19 wave (May 2020) are shown in 
Table 1.

A decrease in outpatient f low of patients in Rus-
sian clinics for diagnostic cardiological examina-
tions, as in European ones, was noted in the majority 
(80% vs 85%, p=0,89) of clinics. In comparison with 
Europe, Russian clinics less often resorted to vari-
ous changes in the procedure for receiving patients. 
In particular, in Russia, they less often switched 

form (https://iris.iaea.org). Russian centers were 
invited to participate in the study through invitations 
from national coordinators with the participation of 
the Moscow Branch of the Society of Nuclear Medi-
cine and the Russian Society of Radiologists and 
Radiologists. The participation of investigator sites 
was voluntary, no personal and confidential data 
was collected, so the study did not require the ethics 
committees’ opinion.

The statistical analysis was performed using 
Microsoft Excel 2013 and MedCalc 15.8. The ans
wers to the questionnaire questions are presented in 
the form of numerical values and percentages. The 
fractions were compared using the chi-square test 
with the Yates correction. Since official figures on 
hospitalizations number of patients with COVID-19 
in Russia are only available from April 25, 2020, ear-
lier values are obtained by constructing a trend line 
with reverse forecast.

Results
For the Russian Federation, the data are provided 

by questionnaires from 15 medical centers, inclu
ding 8 — from Moscow, 4 — from St. Petersburg and 
1 each  — from Tomsk, Kazan and Kemerovo. All 
the enrolled centers were specialized or multidisci-
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Figure 1. Volume dynamics of radionuclide myocardium studies in various centers of Russia in March and April 2020 in comparison 
to March 2019.
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from March 2019 to March 2020 decreased by 9,5% 
(in European centers  — by 45%, p<0,001), from 
March 2019 to April 2020 — by 56,5% (in Europe — 
by 69%, p<0,001). At the same time, the decrease in 
the study volume in the regions, including perfusion 
myocardium SPECT, was not as expressed as in Mos-
cow and St. Petersburg (all p<0,001) (Table  3). The 
change in radionuclide studies in absolute values is 
given in Figure 1. The change in functional studies is 
given in Figure 2 A, while other cardiological exami-
nations performed at rest are shown in Figure  2 B.

The scope of other cardiac studies has decreased 
to a lesser extent than in Europe (all p<0,01) by April 
2020. At the same time, the number of PET scans in 
progress (incl. for myocardial blood f low assessment 
and for infection diagnosis), as well as transesopha-
geal EchoCG has decreased to a greater extent than 
in Europe (all p<0,01). The data on change in scope 
of cardiac studies against European data are given in 
Table 4.

Empirical regularities between the nature of 
COVID-19 pandemic state and a decrease in scope 
of cardiac studies in different regions. In this con-
nection, the number of studies in St. Petersburg 
decreased by 68% in March 2020 compared with 
March 2019, despite the relatively small number of 
COVID-19 cases. In April 2020, the number of cases 
and hospitalizations in Moscow was critical, while 
the number of cardiological examinations decreased 
by 75%, while in St. Petersburg and the regions — by 
94% and 21%, respectively, with a much lower inci-
dence of infections, hospitalizations and deaths than 
in Moscow, per 100 thousand populations (Table 5).

Discussion
The COVID-19 pandemic has had a major 

impact on the healthcare industry worldwide. The 

Table 3
Dynamics of the cardiological examination volume 

in Russia in March and April 2020 compared to March 2019

  Russian Federation   Generally Europe p
Moscow Saint-

Petersburg
Regions* p

Number of centers 8 4 3 - 15 251 -
Volume dynamics of execution of all studies
03.2019-03.2020 -14,5% -67,9% 3,2% <0,001 -9,5% -45% <0,001
03.2019-04.2020 -75,2% -93,8% -20,7% <0,001 -56,5% -69% <0,001
Volume dynamics of perfusion SPECT of myocardium
03.2019-03.2020 -16,6% -51,9% 3,0% <0,001 -12,4% - -
03.2019-04.2020 -91,8% -81,5% -15,5% <0,001 -66,9% -79% <0,001

Note: *regions — Tomsk region, Kemerovo region, Tatarstan.
Abbreviation: SPECT — single photon emission computed tomography.

Table 4
Volume dynamics of other cardiological 
examinations performed in April 2020  

compared to March 2019

Russian Federation Europe p
Stress ECG -38,4% -83% <0,001
Stress EchoCG -72,5% -84% <0,001
Stress PET -100% -42% <0,001
Stress MRI -14,3% -68% <0,001
CT-CS -54,8% -78% <0,001
CTA -49,7% -69% <0,001
EchoCG -61,6% -67% <0,01
TE-EchoCG -87,4% -74% 0,002
PET (infections) -100% -53% <0,001
MRI -42,7% -72% <0,001
Invasive CA -40,7% -51% 0,006

Abbreviations: CA — coronary angiography, CS — clinical study,  
CT  — computed tomography, CTA  — computed tomographic 
angiography, MRI  — magnetic resonance imaging, PET  — posi
tron emission tomography, TE-EchoCG — transesophageal echo
cardiography, ECG  — electrocardiography, EchoCG  — echo
cardiography.

to  remote communication with patients, and less 
often modified the principles of transportation and 
logistics of the patients f low in the premises of dia- 
gnostic departments. Changes in work process struc-
ture and study protocols were implemented with 
approximately the same frequency as in European 
clinics. Summary data on the frequency of imple-
mentation of various measures related to changes in 
work process due to work in the COVID-19 condi-
tions are given in Table 2.

In general, the volume of cardiac diagnostic pro-
cedures in the Russian centers enrolled in the period 
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results of large international INCAPS COVID study 
initiated by the IAEA Human Health Division, 
which included data from 909 medical centers from 
108 countries, recorded an unprecedented decrease 
in the global volume of diagnostic cardiac imaging — 
by 42% in March 2020 and by 64% in April 2020 
compared to data for March 2019 [8]. In Europe, a 
set of measures related to work in COVID-19 con-
ditions varied significantly, taking into account the 
situation severity in different countries and regions, 
but the total number of cardiac examinations also 
decreased — by 45% in March 2020 and by 69% in 
April 2020. The reduction of studies and the fre-
quency of restrictive measures from European coun-
tries were greatest in the southern regions, where the 
damage from the pandemic’s first wave was most 
severe. In March 2020, location (Southern Europe) 
and high mortality from COVID-19 (per 100000 

population) were independent predictors of reduced 
cardiological examinations. In April 2020, such pre-
dictors were the location and low level of the country 
economy (expressed in gross domestic product) [9]. 
These results stress the significant variability in the 
public health service response of different countries 
to the pandemic and its role in further increasing the 
risk for patients with CVD.

During the first wave of the COVID-19 pan-
demic, 7 of the 8 enrolled federal centers in Rus-
sia were redesignated as COVID-centers, which, 
together with other changes in the internal regula-
tions related to COVID-19, led to many innovations 
in work process of diagnostic laboratories. In most 
centers, the volume of outpatient patients decreased, 
in 4 centers, the attendance of patients for radionu-
clide studies was completely stopped (Figure 1), and 
a number of limit rules were introduced within the 

Figure 2. Changing the number of functional (A) and other (B) cardiological examinations in March and April 2020 in comparison  
to the same period in 2019.
Abbreviations: CA — coronary angiography, CS — clinical study, CT — computed tomography, CTA — computed tomographic angio
graphy, MRI  — magnetic resonance imaging, SPECT  — single photon emission computed tomography, PET  — positron emission 
tomography, TE-EchoCG — transesophageal echocardiography, ECG — electrocardiography, EchoCG — echocardiography.
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Table 5
Dynamics of infections, hospitalizations, deaths from COVID-19 

and volume of cardiac studies in the studied regions in March and April 2020

Moscow Saint-Petersburg Regions
March 2020 April 2020 March 2020 March 2020 April 2020 March 2020

Total infections 1613 52126 98 3964 25 1015
Infections per 100 thousand 12,9 416,8 1,8 74,1 0,3 13,2
Total hospitalizations* 1452 35378 88 2656 22 680
Hospitalizations per 100 thousand* 11,6 282,9 1,6 49,6 0,3 8,9
Total deaths 11 600 2 27 0 4
Deaths per 100 thousand 0,1 4,8 0,0 0,5 0,0 0,1
Decrease in the number of cardiac examinations -14,5% -75,2% -67,9% -93,8% 3,2% -20,7%

Note: * — the data is based on the interpolation of official reports after April 25 by constructing a trend line with reverse forecast.
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remaining f low. Measures were also taken to modify 
the protocols for recording studies, minimizing the 
potential for infection of patients and staff at work-
places. According to our data, the implementation 
frequency of these changes in Russia sufficiently 
differs from the European practice. Apparently, this 
is due to the fact that at the time of filling out the 
questionnaires (the end of May 2020), a large part 
of diagnostic laboratories was mothballed, and the 
new rules were implemented later, as the outpatient 
f low was gradually resumed. At the same time, in 
many centers of Russia, the f lows of outpatient and 
hospital patients were subsequently differentiated (by 
organizing separate entrances, exits and partitions), 
which was not ref lected in the form of the European 
Questionnaire.

According to our data, the volume of cardiologi-
cal examinations in Russia in March 2020 compared 
to March 2019 decreased by 9,5%, and in April 
2020 — by 56,5%, while in Europe the decrease was 
45% and 69%, respectively (p<0,001). The main 
contribution to decrease in the study volume was 
made by Moscow and St. Petersburg, while in the 
enrolled regional centers, the decline in study volume 
in April was only 20,7%. This can be explained 
by dynamics of pandemic spread in Russia  — in 
March, the cases in Moscow (which faced COVID-
19 earlier than other Russian cities) were still only at 
the very beginning of an increasing trend, while in 
many European countries at this time, the peak of 
morbidity was already approaching. In turn, a sharp 
increase in the COVID-19 incidence in the regions 
occurred about another month later. Thus, the first 
deaths from COVID-19 in Moscow were recorded 
on March 25, in St. Petersburg — on March 29, in 
Kemerovo region — on April 18, in Tatarstan — on 
April 29, in Tomsk  — on May 1. For this reason, 
in March 2020, there was not yet a massive decline 
in the number of cardiological examinations in the 
regions, and by April 2020, this decline was still 
less significant than in Moscow and St. Petersburg, 
which, in turn, was less significant than in Europe.

By autumn 2020, most of the centers that were 
converted into COVID centers during the first 
COVID-19 wave have returned to their main opera
tion, and the diagnostic laboratories are largely dis-
banded and continue to see patients in the condi-
tions of a full-f ledged second wave of the pandemic. 
All the safety measures that were developed and 
implemented at the beginning of the first wave 
(Table 2), but not so carefully observed at that time, 
have now become de facto mandatory. We are tal
king primarily about optimizing the working hours 
of medical and paramedical personnel of radio-
logical and radiological departments, switching to 
remote means of contact with patients (before and 

after studies), distancing at all stages of the study, 
additional sanitary measures, temperature measure-
ment, mandatory wearing of masks, collection of 
COVID-anamnesis, for hospital patients  — stay in 
observational departments.

Despite the changes in work process of diagnostic 
departments, special attention should now be paid 
to eliminating or at least reducing the consequences 
of the first pandemic wave. Thus, a significant 
decrease in the number of diagnostic cardiologi-
cal examinations in the second quarter of 2020 led 
to the queueing formation for study among those 
who at that time were refused due to the closure of 
laboratories. In this regard, it is impossible not to 
mention another problem related to the state of iso-
topic laboratories in the country. While in Europe, 
the INCAPS COVID study enrolled 251 centers 
with isotope laboratories that are engaged in nuclear 
cardiology on a consistent basis (i.e., approximately 
1 per 2,8 million population), according to the most 
optimistic estimates, there are currently no more 
than 15 such laboratories, of which 10 were enrolled 
in Russia (i.e., 1 per 14,5 million population). At 
the same time, given that the overwhelming vo- 
lume of radionuclide cardiological studies in Russia 
is carried out in 6 centers — Federal State Budgetary 
Institution (FSBI) “National Medical Research Cen-
ter of Cardiology” of the Ministry of Health of Rus-
sia (Moscow), FSBI “The National Pirogov Medical 
Surgical Center” of the Ministry of Health of Russia 
(Moscow), Cardiology Research Institute, Federal 
State Budgetary Scientific Institution “Tomsk Na- 
tional Research Medical Center of the Russian Aca- 
demy of  Sciences”, FSBSI “Research Institute of 
Complex Problems of Cardiovascular Diseases” 
of the Ministry of Education and Science of the 
Russian Federation (Kemerovo), State Autono- 
mous Institution of Health “Interregional clinical 
diagnostic center” (Kazan) and FSBI “Almazov 
National Medical Research  Centre” of the Ministry 
of Health of the Russian Federation (St.  Peters-
burg), in Russia, the number of performed cardiac 
isotope studies per head is at least 10 times less than 
in Europe. As a result, according to our approximate 
data, the waiting list for perfusion scintigraphy of 
myocardium in patients with suspected or estab-
lished CHD at the end of 2020 (even taking into 
account the work resumption) in these centers is at 
least 500-700 people.

It should be emphasized that the heart imaging 
by radiation diagnostics is central to the diagnostic 
algorithm for many patients with both acute and 
chronic conditions. In particular, the imaging of 
transient myocardial ischemia by perfusion scinti
graphy and SPECT is a key point in determining the 
management of patients with CHD. In particular, 
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the method is used to select patients for invasive 
CA and PCI, reducing the number of unpracti-
cal interventions. Therefore, the drop in the already 
low volume of cardiological radionuclide examina-
tions performed in Russia caused by COVID-19 will 
have serious short-and long-term consequences for 
all patients with CVD in whom the diagnostic study 
was canceled or postponed. In addition, it is known 
that COVID-19 itself is associated with myocardial 
damage, arrhythmias, venous and arterial thrombosis 
[10]. These effects will exacerbate the increased risk of 
adverse outcomes in patients with CVD after COVID-
19 infection, combined with the continued decline in 
the capacity of the cardiology emergency service redi-
rected to receive patients with COVID-19 [11]. Thus, 
in Europe, the number of hospitalizations in March 
2020 with acute myocardial infarction in emergency 
departments decreased by half, as a result of which 
there was a proportional increase in out-of-hospital 
cases of cardiac arrest and an increase in cardiovascu-
lar mortality in general [12-15]. 

According to European data, the retaliatory mea-
sures of the governments of various countries had 
some regularities. In particular, the most signifi-
cant decrease in the cardiac diagnostics volume was 
typical not only for countries with highest mortality 
from COVID-19, but also for countries with a rela-
tively low gross domestic product [9]. It is likely that 
such attempts to prevent overloading the health care 
system have a short-term effect, but will have dire 
consequences in the long term.

Conclusion
A timely solution to the problem of overloading 

the health system by organizers of domestic health 
care is extremely important, since at present the 
end date of the COVID-19 pandemic cannot be set. 
In turn, at the level of diagnostic departments, it is 
essential to strictly adhere to the adopted protec-
tive measures, logistics modifications and patient 
examination protocols. This is necessary to maintain 
the readiness to increase the f low of patients and 
their safe examination under the conditions of the 
ongoing COVID-19 pandemic.

Annex
Members of the INCAPS COVID research Team
Executive Committee: Andrew J. Einstein (Chair-

man), Diana Paez (Head of the IAEA Section), 
Maurizio Dondi (Head of the project IAEA Sec-
tion); (alphabetically) Nathan Better, Rodrigo 
Cerci, Sharmila Dorbala, Thomas N. B. Pascual, 
Paolo Raggi, Leslee J. Shaw, Todd C. Villines, 
Joao V. Vitola, Michelle C. Williams.

The Committee of information technologies and 
statistics: Yaroslav Pynda (Chairman); (alphabeti-

cally): Gerd Hinterleitner, Yao Lu, Olga Morozova, 
Zhuoran Xu.

The Committee for the coordination of data: 
Cole B. Hirschfeld (Chairman); (alphabetically): 
Yosef Cohen, Benjamin Goebel, Eli Malkovskiy, 
Michael Randazzo.

The Committee on communications: Andrew Choi 
(Chairman); (alphabetically): Juan Lopez-Mattei, 
Purvi Parwani.

Members (alphabetically by country and last name)
Australia: Scott Beuzeville, Raef Boktor, Patrick 

Butler, Jennifer Calcott, Loretta Carr, Virgil Chan, 
Charles Chao, Woon Chong, Mark Dobson, D’Arne 
Downie, Girish Dwivedi, Barry Elison, Jean Engela, 
Roslyn Francis, Anand Gaikwad, Ashok Ganga
sandra Basavaraj, Bruce Goodwin, Robert Greenough, 
Christian Hamilton-Craig, Victar Hsieh, Subodh Joshi, 
Karin Lederer, Kenneth Lee, Joseph Lee, John Mag-
nussen, Nghi Mai, Gordon Mander, Fiona Murton, 
Dee Nandurkar, Johanne Neill, Edward O’Rourke, 
Patricia O’Sullivan, George Pandos, Kunthi Pathma-
raj, Alexander Pitman, Rohan Poulter, Manuja Pre-
maratne, David Prior, Lloyd Ridley, Natalie Ruther-
ford, Hamid Salehi, Connor Saunders, Luke Scarlett, 
Sujith Seneviratne, Deepa Shetty, Ganesh Shrestha, 
Jonathan Shulman, Vijay Solanki, Tony Stanton, 
Murch Stuart, Michael Stubbs, Ian Swainson, Kim 
Taubman, Andrew Taylor, Paul Thomas, Steven 
Unger, Anthony Upton, Shankar Vamadevan, Wil-
liam Van Gaal, Johan Verjans, Demetrius Voutnis, 
Victor Wayne, Peter Wilson, David Wong, Kirby 
Wong, John Younger; Austria: Gudrun Feuchtner, 
Siroos Mirzaei, Konrad Weiss; Albania: Artan Goda, 
Ervina Shirka; Alger: Rabie Benlabgaa, Salah Bouy-
oucef, Abdelkader Medjahedi, Qais Nailli; Argen-
tina: Mariela Agolti, Roberto Nicolas Aguero, Maria 
del Carmen Alak, Lucia Graciela Alberguina, Guil
lermo Arroñada, Andrea Astesiano, Alfredo Aste-
siano, Carolina Bas Norton, Pablo Benteo, Juan 
Blanco, Juan Manuel Bonelli, Jose Javier Bustos, 
Raul Cabrejas, Jorge Cachero, Roxana Campisi, 
Alejandro Canderoli, Silvia Carames, Patrícia 
Carrascosa, Ricardo Castro, Oscar Cendoya, Luci-
ano Martin Cognigni, Carlos Collaud, Claudia Cor-
tes, Javier Courtis, Daniel Cragnolino, Mariana 
Daicz, Alejandro De La Vega, Silvia Teresa De 
Maria, Horacio Del Riego, Fernando Dettori, Ale-
jandro Deviggiano, Laura Dragonetti, Mario 
Embon, Ruben Emilio Enriquez, Jorge Ensinas, 
Fernando Faccio, Adolfo Facello, Diego Garofalo, 
Ricardo Geronazzo, Natalia Gonza, Lucas Gutier-
rez, Miguel Angel Guzzo, Miguel Angel Guzzo, Vic-
tor Hasbani, Melina Huerin, Victor Jäger, Julio 
Manuel Lewkowicz, Maria Nieves A López De 
Munaín, Jose Maria Lotti, Alejandra Marquez, 
Osvaldo Masoli, Osvaldo Horacio Masoli, Edgardo 



54

Russian Journal of Cardiology 2021; 26 (1) 

Mastrovito, Matias Mayoraz, Graciela Eva Melado, 
Anibal Mele, Maria Fernanda Merani, Alejandro 
Horacio Meretta, Susana Molteni, Marcos Mon-
tecinos, Eduardo Noguera, Carlos Novoa, Claudio 
Pereyra Sueldo, Sebastian Perez Ascani, Pablo Pol-
lono, Maria Paula Pujol, Alejandro Radzinschi, 
Gustavo Raimondi, Marcela Redruello, Marina 
Rodríguez, Matías Rodríguez, Romina Lorena 
Romero, Arturo Romero Acuña, Federico Rovaletti, 
Lucas San Miguel, Lucrecia Solari, Bruno Strada, 
Sonia Traverso, Sonia Simona Traverzo, Maria del 
Huerto Velazquez Espeche, Juan Sebastian Weih- 
muller, Juan Wolcan, Susana Zeffiro; Armenia: Mari 
Sakanyan; Afghanistan: Mohammad Nawaz Nasery; 
Belarus: Наталья Мороз-Водолажская; Belgium: 
Olivier Gheysens, Filip Homans, Rodrigo Moreno-
Reyes, Agnès Pasquet, Veronique Roelants, Caro-
line M. Van De Heyning; Bulgaria: Marina 
Garcheva-Tsacheva, Irena Kostadinova; Bolivia: 
Raúl Araujo Ríos; Bosnia-Herzegovina: Valentina 
Soldat-Stankovic, Sinisa Stankovic; Brazil: Maria 
Helena Albernaz Siqueira, Augusto Almeida, Paulo 
Henrique Alves Togni, Jose Henrique Andrade, 
Luciana Andrade, Carlos Anselmi, Roberta Araújo, 
Guilherme Azevedo, Sabbrina Bezerra, Rodrigo 
Biancardi, Gabriel Blacher Grossman, Simone 
Brandão, Diego Bromfman Pianta, Lara Carreira, 
Bruno Castro, Tien Chang, Fernando Cunali Jr., 
Roberto Cury, Roberto Dantas, Fernando de 
Amorim Fernandes, Andrea De Lorenzo, Robson 
De Macedo Filho, Fernanda Erthal, Fabio Fer-
nandes, Juliano Fernandes, Fabio Fernandes, 
Thiago Ferreira De Souza, Wilson Furlan Alves, 
Bruno Ghini, Luiz Goncalves, Ilan Gottlieb, Mar-
celo Hadlich, Vinícius Kameoka, Ronaldo Lima, 
Adna Lima, Rafael Willain Lopes, Ricardo Mach-
ado e Silva, Tiago Magalhães, Fábio Martins Silva, 
Luiz Eduardo Mastrocola, Fábio Medeiros, José 
Claudio Meneghetti, Vania Naue, Danilo Naves, 
Roberto Nolasco, Cesar Nomura, Joao Bruno 
Oliveira, Eduardo Paixao, Filipe Penna De Carv-
alho, Ibraim Pinto, Priscila Possetti, Mayra Quinta, 
Rodrigo Rizzo Nogueira Ramos, Ricardo Rocha, 
Alfredo Rodrigues, Carlos Rodrigues, Leila Roman-
tini, Adelina Sanches, Sara Santana, Leonardo Sara 
da Silva, Paulo Schvartzman, Cristina Sebastião 
Matushita, Tiago Senra, Afonso Shiozaki, Maria 
Eduarda Menezes de Siqueira, Cristiano Siqueira, 
Paola Smanio, Carlos Eduardo Soares, José Soares 
Junior, Marcio Sommer Bittencourt, Bernardo 
Spiro, Cláudio Tinoco Mesquita, Jorge Torreao, 
Rafael Torres, Marly Uellendahl, Guilherme Urpia 
Monte, Otávia Veríssimo, Estevan Vieira Cabeda, 
Felipe Villela Pedras, Roberto Waltrick, Marcello 
Zapparoli; Brunei Darussalam: Hamid Naseer; 
Great Britain: Jill Anderson, Punit Bedi, Thomas 

Biggans, Anda Bularga, Russell Bull, Rajesh Burgul, 
John-Paul Carpenter, Duncan Coles, David Cusack, 
Aparna Deshpande, John Dougan, Timothy Fair-
bairn, Alexia Farrugia, Deepa Gopalan, Alistair 
Gummow, Prasad Guntur Ramkumar, Mark Hamil- 
ton, Mark Harbinson, Thomas Hartley, Benjamin 
Hudson, Nikhil Joshi, Michael Kay, Andrew Kelion, 
Azhar Khokhar, Jamie Kitt, Ken Lee, Chen Low, 
Sze Mun Mak, Ntouskou Marousa, Jon Martin, 
Elisa Mcalindon, Leon Menezes, Gareth Morgan-
Hughes, Alastair Moss, Anthony Murray, Edward 
Nicol, Dilip Patel, Charles Peebles, Francesca Pug-
liese, Jonathan Carl Luis Rodrigues, Christopher 
Rofe, Nikant Sabharwal, Rebecca Schofield, 
Thomas Semple, Naveen Sharma, Peter Strouhal, 
Deepak Subedi, William Topping, Katharine Tweed, 
Jonathan Weir-Mccall; Hungary: Klara Buga, Ildiko 
Garai, Pál Maurovich-Horvat, Erzsébet Schmidt, 
Balint Szilveszter, Edit Várady; Vietnam: Ha Le 
Ngoc, Son Hong Mai, Xuan Canh Nguyen; Ghana: 
Harold Ayetey; Guatemala: Carla Gonzalez, Goleat 
Gutierrez; Germany: Roman P. Schneider; Hondu-
ras: Alejandro Maldonado; Greece: George Angeli-
dis, Aikaterini Archontaki, Sofia Chatziioannou, 
Ioannis Datseris, Christina Fragkaki, Panagiotis 
Georgoulias, Sophia Koukouraki, Maria Koutelou, 
Eleni Kyrozi, Evangelos Repasos, Petros Stavrou, 
Pipitsa Valsamaki; Denmark: Jawdat Abdulla, 
Morten Bøttcher, Mette Christensen, Lars Christian 
Gormsen, Philip Hasbak, Søren Hess, Paw Hold-
gaard, Allan Johansen, Kasper Kyhl, Bjarne Linde 
Norgaard, Kristian Altern Øvrehus, Niels Peter 
Rønnow Sand, Rolf Steffensen, Anders Thomassen, 
Bo Zerahn; Dominic Republic: Alfredo Perez; Egypt: 
Islam Shawky Abdel Aziz, Mahasen Abougabal, 
Taghreed Ahmed, Adel Allam, Ahmed Asfour, Mona 
Hassan, Alia Hassan, Ahmed Ibrahim, Sameh Kaf-
fas, Ahmed Kandeel, Mohamed Mandour Ali, 
Ahmad Mansy, Hany Maurice, Sherif Nabil, Mah-
moud Shaaban; Israel: Eed Abu Zaid, Svetlana 
Agranovich, Yoav Arnson, Rachel Bar-Shalom, Alex 
Frenkel, Galit Knafo, Rachel Lugassi, Israel Shlomo 
Maor Moalem, Maya Mor, Noam Muskal, Sara 
Ranser, Aryeh Shalev; India: Nilesh Banthia, Jinen-
dra Kumar Bhagat, Rishi Bhargava, Vivek Bhat, 
Mona Bhatia, Partha Choudhury, Vijay Sai Chow-
dekar, Aparna Irodi, Shashank Jain, Elizabeth 
Joseph, Sukriti Kumar, Prof Dr Girijanandan 
Mahapatra, Deepanjan Mitra, Bhagwant Rai Mittal, 
Ahmad Ozair, Chetan Patel, Tapan Patel, Ravi 
Patel, Shivani Patel, Sudhir Saxena, Shantanu Sen-
gupta, Santosh Singh, Bhanupriya Singh, Ashwani 
Sood, Atul Verma; Indonesia: Erwin Affandi, Padma 
Savenadia Alam, Edison Edison, Gani Gunawan, 
Habusari Hapkido, Basuki Hidayat, Aulia Huda, 
Anggoro Praja Mukti, Djoko Prawiro, Erwin Affandi 



55

CLINICAL AND INVESTIGATIVE MEDICINE

Soeriadi, Hilman Syawaluddin; Jordan: Mohammad 
Rawashdeh; Iraq: Amjed Albadr; Islamic Republic of 
Iran: Majid Assadi, Farshad Emami, Golnaz 
Houshmand, Majid Maleki, Maryam Tajik Rostami, 
Seyed Rasoul Zakavi; Spain: Santiago Aguadé-
Bruix, Isabel Blanco, Antonio Cabrera, Alicia 
Camarero, Irene Casáns-Tormo, Hug Cuellar-Cala- 
bria, Albert Flotats, Maria Eugenia Fuentes 
Cañamero, María Elia García, Amelia Jimenez-
Heffernan, Rubén Leta, Javier Lopez Diaz, Luis 
Lumbreras, Juan Javier Marquez-Cabeza, Francisco 
Martin, Anxo Martinez de Alegria, Francisco 
Medina, Maria Pedrera Canal, Virginia Peiro, Vir-
ginia Pubul-Nuñez, Juan Ignacio Rayo Madrid, 
Cristina Rodríguez Rey, Ricardo Ruano Perez, 
Joaquín Ruiz, Gertrudis Sabatel Hernández, Ana 
Sevilla, Nahla Zeidán; Italy: Domenico Albano, 
Pierpaolo Alongi, Gaspare Arnone, Elisa Bagatin, 
Sergio Baldari, Matteo Bauckneht, Paolo Bertelli, 
Francesco Bianco, Rachele Bonfiglioli, Roberto 
Boni, Andrea Bruno, Isabella Bruno, Elena Bus-
nardo, Elena Califaretti, Luca Camoni, Aldo Car-
nevale, Roberta Casoni, Armando Ugo Cavallo, 
Giorgio Cavenaghi, Franca Chierichetti, Marcello 
Chiocchi, Corrado Cittanti, Mauro Colletta, 
Umberto Conti, Alberto Cossu, Alberto Cuocolo, 
Marco Cuzzocrea, Maria Luisa De Rimini, 
Giuseppe De Vincentis, Eleonora Del Giudice, 
Alberico Del Torto, Veronica Della Tommasina, 
Rexhep Durmo, Paola Anna Erba, Laura Evange-
lista, Riccardo Faletti, Evelina Faragasso, Mohsen 
Farsad, Paola Ferro, Luigia Florimonte, Viviana 
Frantellizzi, Fabio Massimo Fringuelli, Marco 
Gatti, Angela Gaudiano, Alessia Gimelli, Raffaele 
Giubbini, Francesca Giuffrida, Salvatore Ialuna, 
Riccardo Laudicella, Lucia Leccisotti, Lucia Leva, 
Riccardo Liga, Carlo Liguori, Giampiero Longo, 
Margherita Maffione, Maria Elisabetta Mancini, 
Claudio Marcassa, Elisa Milan, Barbara Nardi, Sara 
Pacella, Giovanna Pepe, Gianluca Pontone, Sabina 
Pulizzi, Natale Quartuccio, Lucia Rampin, Fabrizio 
Ricci, Pierluigi Rossini, Giuseppe Rubini, Vincenzo 
Russo, Gian Mauro Sacchetti, Gianmario Sam-
buceti, Massimo Scarano, Roberto Sciagrà, Massi-
miliano Sperandio, Antonella Stefanelli, Guido 
Ventroni, Stefania Zoboli; Kazakhstan: Дауылтай 
Батырханов, Таирхан Даутов; Cambogia: Youda-
line Theng; Canada: Gad Abikhzer, Rene Barette, 
Benjamin Chow, Dominique Dabreo, Matthias 
Friedrich, Ria Garg, Mohammed Nassoh Hafez, 
Chris Johnson, Marla Kiess, Jonathon Leipsic, 
Eugene Leung, Robert Miller, Anastasia Oikono-
mou, Stephan Probst, Idan Roifman, Gary Small, 
Vikas Tandon, Adwait Trivedi, James White, Kathe- 
rine Zukotynski; Qatar: Ghulam Syed; Kenia: Kha-
lid Makhdomi, Kevin Ombati; Cyprus: Christoforos 

Panagidis, Ioannis Petrou; Republic of China: 
Dianbo Cao, Stephen Cheung, Xu Dai, Lianggeng 
Gong, Dan Han, Yang Hou, Caiying Li, Tao Li, 
Dong Li, Sijin Li, Jinkang Liu, Hui Liu, Bin Lu, 
Ming Yen Ng, Kai Sun, Gongshun Tang, Jian Wang, 
Ximing Wang, Zhao-Qian Wang, Yining Wang, 
Yifan Wang, Jiang Wu, Zhifang Wu, Liming Xia, 
Jiangxi Xiao, Lei Xu, Youyou Yang, Wu Yin, Jian-
qun Yu, Li Yuan, Tong Zhang, Longjiang Zhang, 
Yong-Gao Zhang, Xiaoli Zhang, Li Zhu; Columbia: 
Pedro Abad, Harold Arturo, Sandra Ayala, Luis 
Benitez, Alberto Cadena, Carlos Caicedo, Antonio 
Calderón Moncayo, Antonio Calderón Moncayo, 
Sharon Gomez, Claudia T. Gutierrez Villamil, 
Claudia Jaimes, Juan Londoño, Juan Luis Londoño 
Blair, Luz Pabon, Mauricio Pineda, Juan Carlos 
Rojas, Diego Ruiz, Manuel Valencia Escobar, 
Andres Vasquez, Damiana Vergel, Alejandro Zulu-
aga; Costa-Rica: Isabel Berrocal Gamboa, Gabriel 
Castro, Ulises González; Cuba: Juan Felipe Batista, 
Juan Manuel Gómez Lauchy, Yamile Marcos Guti-
errez, Yamile Marcos Gutierrez, Rayner Menéndez, 
Amalia Peix, Luis Rochela; Quiet: Faridah Alkan-
dari, Masoud Garashi; Lao People’s Democratic 
Republic: Tchoyoson Lim Coie, Sonexay Rajvong; 
Latvia: Artem Kalinin, Marika Kalnina; Lebanon: 
Mohamad Haidar; Lithuania: Renata Komiagiene, 
Giedre Kviecinskiene, Mindaugas Mataciunas, 
Donatas Vajauskas; Luxemburg: Christian Picard; 
Maurice: Mohammad Aaftaab Allarakha, Ambedh-
kar Shantaram Naojee; Malaysia: Noor Khai-
riah A. Karim; Malta: Luise Reichmuth, Anthony 
Samuel; Morocco: Nozha Ben-Rais, Nadia Ismaili 
Alaoui, Sara Taleb; Mexico: Erick Alexanderson-
Rosas, Erika Barragan, Alejandro Becerril 
González-Montecinos, Manuel Cabada, Daniel 
Calderon Rodriguez, Isabel Carvajal-Juarez, Violeta 
Cortés, Filiberto Cortés, Erasmo De La Peña, Man-
lio Gama-Moreno, Luis González, Nelsy Gonzalez 
Ramírez, Moisés Jiménez-Santos, Luis Matos, 
Edgar Monroy, Martha Morelos, Mario Ornelas, 
Jose Alberto Ortga Ramirez, Andrés Preciado-
Anaya, Óscar Ulises Preciado-Gutiérrez, Adriana 
Puente Barragan, Sandra Graciela Rosales Uvera, 
Sigelinda Sandoval, Miguel Santaularia Tomas, 
Lilia M. Sierra-Galan, Lilia M. Sierra-Galan, Silvia 
Siu, Enrique Vallejo, Mario Valles; Monaco: Marc 
Faraggi; Mongolia: Erdenechimeg Sereegotov; 
Myanmar: Khin Pa Pa Myo, Phyo Si Thu; People’s 
Republic of Bangladesh: Afroza Akhter; Nepal: Ram 
Kumar Ghimire, Bijoy Rajbanshi; Holland: Peter 
Barneveld, Andor Glaudemans, Jesse Habets, Klaas 
Pieter Koopmans, Jeroen Manders, Stefan Pool, 
Arthur Scholte, Asbjørn Scholtens, Riemer Slart, 
Paul Thimister, Erik-Jan Van Asperen, Niels Velt-
man, Derk Verschure, Nils Wagenaar; Niger: Idrissa 



56

Russian Journal of Cardiology 2021; 26 (1) 

Adamou Soli, Djibrillou Moussa Issoufou; Nigeria: 
Tolulope Ayodele, Chibuzo Madu, Yetunde Oni
mode; Nicaragua: Teresa Cuadra, Hector Bladimir 
Roque Vanegas; New Zeeland: John Edmond, Chris 
Ellis, Kerryanne Johnson, Ross Keenan, Shaw Hua 
(Anthony) Kueh, Christopher Occleshaw, Alexander 
Sasse, Andrew To, Niels Van Pelt, Calum Young; 
Norway: Elen Efros-Monsen, Signe Helene Fors-
dahl, Jenni-Mari Hildre Dimmen, Arve Jørgensen, 
Isabel Krohn, Pål Løvhaugen, Anders Tjellaug 
Bråten; United Arab Emirates: Batool Albalooshi, 
Mohamed Ismail Ahmed Hassan; Oman: Humoud 
Al Dhuhli, Faiza Al Kindi, Naeema Al-Bulushi, 
Zabah Jawa, Naima Tag; Pakistan: Muhammad 
Shehzad Afzal, Shazia Fatima, Muhammad Numair 
Younis, Musab Riaz, Mohammad Saadullah; 
Panama: Yariela Herrera; Papua New Guinea: Dora 
Lenturut-Katal; Paraguay: Manuel Castillo Vázquez, 
José Ortellado; Peru: Ana Alfaro; Poland: Magda-
lena Kostkiewicz, Jolanta Kunikowska; Portugal: 
Nuno Bettencourt, Guilhermina Cantinho, Antonio 
Ferreira; Republic of Ireland: Samer Arnous, Said 
Atyani, Angela Byrne, Tadhg Gleeson, David Kerins, 
Conor Meehan, David Murphy, Mark Murphy, 
John Murray, Julie O’Brien; Republic of Korea: Ji-In 
Bang, Henry Bom, Sang-Geon Cho, Chae Moon 
Hong, Su Jin Jang, Yong Hyu Jeong, Won Jun 
Kang, Ji-Young Kim, Jaetae Lee, Chang Kyeong 
Namgung, Young So, Kyoung Sook Won; Republic 
of North Macedonia: Venjamin Majstorov, Marija 
Vavlukis; Republic of Slovenia: Barbara Gužic Salo-
bir, Monika Štalc; Russian Federation: Алексей 
Аншелес, Наиля Валиуллина, Маргарита Вахро
меева, Нина Гагарина, Всеволод Гуляев, Ольга 
Дарий, Ольга Дроздова, Кирилл Журавлев, Кон
стантин Завадовский, Ирина Ицкович, Анато-
лий Каралкин, Александр Коков, Екатерина 
Мигунова, Виктор Поспелов, Дарья Рыжкова, 
Светлана Сазонова, Гузалия Сайфуллина, Вла-
димир Сергиенко, Татьяна Трифонова, Влади-
мир Усов, Ирина Шурупова; Romania: Theodora 
Benedek, Imre Benedek, Raluca Mititelu, Claudiu 
Adrian Stan; Saud Arabia: Mirvat Alasnag, Subhani 
Okarvi; Serbia: Dragana Sobic Saranovic; Singa-
pore: Felix Keng, Jia Hao Jason See, Ramkumar 
Sekar, Min Sen Yew; Slovak Republic: Andrej Von-
drak; USA: Suhny Abbara, Taimur Abbasi, Brian 
Abbott, Shady Abohashem, Sandra Abramson, Tarek 
Al-Abboud, Mouaz Al-Mallah, Omar Almousalli, 
Karthikeyan Ananthasubramaniam, Mohan Ashok 
Kumar, Jeffrey Askew, Lea Attanasio, Mallory 
Balmer-Swain, Richard R. Bayer, Adam Bernheim, 
Sabha Bhatti, Erik Bieging, Ron Blankstein, Ste-
phen Bloom, Sean Blue, David Bluemke, Andressa 
Borges, Kelley Branch, Paco Bravo, Jessica Brothers, 
Matthew Budoff, Renée Bullock-Palmer, Angela 

Burandt, Floyd W. Burke, Kelvin Bush, Candace 
Candela, Elizabeth Capasso, Joao Cavalcante, Do
nald Chang, Saurav Chatterjee, Yiannis Chatzizisis, 
Michael Cheezum, Tiffany Chen, Jennifer Chen, 
Marcus Chen, Andrew Choi, James Clarcq, Ayreen 
Cordero, Matthew Crim, Sorin Danciu, Bruce Dec-
ter, Nimish Dhruva, Neil Doherty, Rami Doukky, 
Anjori Dunbar, William Duvall, Rachael Edwards, 
Kerry Esquitin, Husam Farah, Emilio Fentanes, 
Maros Ferencik, Daniel Fisher, Daniel Fitzpatrick, 
Cameron Foster, Tony Fuisz, Michael Gannon, 
Lori Gastner, Myron Gerson, Brian Ghoshhajra, 
Alan Goldberg, Brian Goldner, Jorge Gonzalez, 
Rosco Gore, Sandra Gracia-López, Fadi Hage, 
Agha Haider, Sofia Haider, Yasmin Hamirani, 
Karen Hassen, Mallory Hatfield, Carolyn Hawkins, 
Katie Hawthorne, Nicholas Heath, Robert Hendel, 
Phillip Hernandez, Gregory Hill, Stephen Horgan, 
Jeff Huffman, Lynne Hurwitz, Ami Iskandrian, 
Rajesh Janardhanan, Christine Jellis, Scott Jerome, 
Dinesh Kalra, Summanther Kaviratne, Fernando 
Kay, Faith Kelly, Omar Khalique, Mona Kinkhab-
wala, George Kinzfogl Iii, Jacqueline Kircher, 
Rachael Kirkbride, Michael Kontos, Anupama Kot-
tam, Joseph Krepp, Jay Layer, Steven H Lee, Jeffrey 
Leppo, John Lesser, Steve Leung, Howard Lewin, 
Diana Litmanovich, Yiyan Liu, Juan Lopez-Mattei, 
Kathleen Magurany, Jeremy Markowitz, Amanda 
Marn, Stephen E Matis, Michael Mckenna, Tony 
Mcrae, Fernando Mendoza, Michael Merhige, 
David Min, Chanan Moffitt, Karen Moncher, War-
ren Moore, Shamil Morayati, Michael Morris, 
Mahmud Mossa-Basha, Zorana Mrsic, Venkatesh 
Murthy, Prashant Nagpal, Kyle Napier, Jagat 
Narula, Katarina Nelson, Prabhjot Nijjar, Medhat 
Osman, Purvi Parwani, Edward Passen, Amit Patel, 
Pravin Patil, Ryan Paul, Lawrence Phillips, Ven-
kateshwar Polsani, Rajaram Poludasu, Brian Pome
rantz, Thomas Porter, Ryan Prentice, Amit Purs-
nani, Mark Rabbat, Suresh Ramamurti, Florence 
Rich, Hiram Rivera Luna, Austin Robinson, Kim 
Robles, Cesar Rodríguez, Mark Rorie, John Rum-
berger, Raymond Russell, Philip Sabra, Diego 
Sadler, Mary Schemmer, U. Joseph Schoepf, Samir 
Shah, Nishant Shah, Sujata Shanbhag, Gaurav 
Sharma, Steven Shayani, Jamshid Shirani, Pushpa 
Shivaram, Steven Sigman, Mitch Simon, Ahmad 
Slim, David Smith, Alexandra Smith, Prem Soman, 
Aditya Sood, Monvadi Barbara Srichai-Parsia, 
James Streeter, Albert T, Ahmed Tawakol, Dustin 
Thomas, Randall Thompson, Tara Torbet, Desiree 
Trinidad, Shawn Ullery, Samuel Unzek, Seth 
Uretsky, Srikanth Vallurupalli, Vikas Verma, Alfonso 
Waller, Ellen Wang, Parker Ward, Gaby Weissman, 
George Wesbey, Kelly White, David Winchester, 
David Wolinsky, Sandra Yost, Michael Zgaljardic; 



57

CLINICAL AND INVESTIGATIVE MEDICINE

Thailand: Benjapa Khiewvan, Teerapon Prem-
prabha, Tanyaluck Thientunyakit; Tunisia: Ali Sel
lem; Turkey: Kemal Metin Kir, Haluk Sayman; 
Uganda: Mugisha Julius Sebikali, Zerida Muyinda; 
Uzbekistan: Omoa Djuraev, Gulnora Rozikhodjae
va; Ukraine: Ярослав Кметюк, Павло Корол, Олена 
Михалченко, Володимир Пляцек, Марина Сатырь; 
Uruguay: Omar Alonso, Mario Beretta, Rodolfo 
Ferrando, Miguel Kapitan, Fernando Mut; Philip-
pines: Paz Abrihan, Asela Barroso, Eric Cruz, Marie 
Rhiamar Gomez, Vincent Peter Magboo, John 
Michael Medina, Jerry Obaldo, Davidson Pastrana, 
Christian Michael Pawhay, Alvin Quinon, Jeanelle 
Margareth Tang, Bettina Tecson, Kristine Joy Uson, 
Mila Uy; Finland: Juhani Knuuti, Velipekka Kok-
konen, Martti Larikka, Valtteri Uusitalo; France: 
Matthieu Bailly, Samuel Burg, Jean-François Deux, 
Vincent Habouzit, Fabien Hyafil, Olivier Lairez, 
Franck Proffit, Hamza Regaieg, Laure Sarda-Man-
tel, Vania Tacher; Croatia: Ana Baric, Tonci Batinic, 
Maja Franceschi, Maja Hrabak Paar, Mladen Jukic, 
Petar Medakovic, Viktor Persic, Marina Prpic, Ante 
Punda; Montenegro: Srdja Ilic; Czech Republic: 
Vaclav Engelmann, Milan Kaminek, Vladimír Kincl, 
Otto Lang, Milan Simanek; Chile: Jose Canessa, 
Gabriel Castro Muñoz, Carmen Concha, Pablo 
Hidalgo, Cesar Lovera, Teresa Massardo, Luis Sala-
zar Vargas; Switzerland: Hatem Alkadhi, Ronny Ralf 
Buechel, Peter Burger, Luca Ceriani, Bart De 
Boeck, Christoph Gräni, Alix Juillet de Saint Lager 
Lucas, Christel H. Kamani, Nadine Kawel-Boehm, 
Robert Manka, John O. Prior, Axel Rominger, Jean-
Paul Vallée; Sweden: Magnus Simonsson; Shri-
Lanka: Damayanthi Nanayakkara, Chandraguptha 

Udugama; Ecuador: Giovanni Alejandro Escorza 
Velez, Mayra Sanchez Velez; El Salvador: Ana 
Camila Flores; Estonia: Anne Poksi; South Africa: 
Shereen Bejai, George Bennie, Ria Bester, Gerrit 
Engelbrecht, Osayande Evbuomwan, Harlem 
Gongxeka, Magritha Jv Vuuren, Mitchell Kaplan, 
Purbhoo Khushica, Hoosen Lakhi, Lizette Louw, 
Nico Malan, Katarina Milos, Moshe Modiselle, 
Stuart More, Mathava Naidoo, Leonie Scholtz, 
Mboyo Vangu; Jamaica: Dainia Baugh, Duane 
Chambers, Ernest Madu, Felix Nunura; Japan: 
Hiroshi Asano, Chimura Misato Chimura, Shini
chiro Fujimoto, Koichiro Fujisue, Tomohisa Fuku-
naga, Yoshimitsu Fukushima, Kae Fukuyama, Jun 
Hashimoto, Yasutaka Ichikawa, Nobuo Iguchi, 
Masamichi Imai, Anri Inaki, Hayato Ishimura, 
Satoshi Isobe, Toshiaki Kadokami, Takao Kato, 
Takashi Kudo, Shinichiro Kumita, Hirotaka Maruno, 
Hiroyuki Mataki, Masao Miyagawa, Ryota Mori
moto, Masao Moroi, Shigeki Nagamachi, Kenichi 
Nakajima, Tomoaki Nakata, Ryo Nakazato, Mamoru 
Nanasato, Masanao Naya, Takashi Norikane, Yasu-
toshi Ohta, Satoshi Okayama, Atsutaka Okizaki, Yoi-
chi Otomi, Hideki Otsuka, Masaki Saito, Sakata Yasu
shi Sakata, Masayoshi Sarai, Daisuke Sato, Shinya 
Shiraishi, Yoshinobu Suwa, Kentaro Takanami, 
Kazuya Takehana, Junichi Taki, Nagara Tamaki, Yas-
uyo Taniguchi, Hiroki Teragawa, Nobuo Tomizawa, 
Kenichi Tsujita, Kyoko Umeji, Yasushi Wakabayashi, 
Shinichiro Yamada, Shinya Yamazaki, Tatsuya Yone
yama.

Relationships and Activities: none.



58

Russian Journal of Cardiology 2021; 26 (1) 

1. 	 https://rosstat.gov.ru
2. 	 https://стопкоронавирус.рф
3. 	 Knuuti J, Wijns W, Saraste A, et al., Group E. S.C.S.D. 2019 ESC 

Guidelines for the diagnosis and management of chronic coronary 
syndromes. Eur Heart J. 2019;41(3):407-77. doi:10.1093/eurheartj/
ehz425.

4. 	 The European Society for Cardiology. ESC Guidance for the Diagnosis 
and Management of CV Disease during the COVID-19 Pandemic. 
https://www.escardio.org/Education/COVID-19-and-Cardiology/
ESCCOVID-19-Guidance. (Last update: 10 June 2020)

5. 	 Choi AD, Abbara S, Branch KR, et al. Society of Cardiovascular 
Computed Tomography guidance for use of cardiac computed tomog-
raphy amidst the COVID-19 pandemic Endorsed by the American 
College of Cardiology. J Cardiovasc Comput Tomogr. 2020;14(2):101-
4. doi:10.1016/j.jcct.2020.03.002.

6. 	 Skulstad H, Cosyns B, Popescu BA, et al. COVID-19 pandemic and 
cardiac imaging: EACVI recommendations on precautions, indica-
tions, prioritization, and protection for patients and healthcare person-
nel. Eur Heart J Cardiovasc Imaging. 2020;21(6):592-8. doi:10.1093/
ehjci/jeaa072.

7. 	 Sinitsyn VE, Tyurin IE, Mitkov VV. Consensus Guidelines of Russian 
Society of Radiology (RSR) and Russian Association of Specialists 
in Ultrasound Diagnostics in Medicine (RASUDM) «Role of Imaging 
(X-ray, CT and US) in Diagnosis of COVID-19 Pneumonia» (version 
2). Journal of radiology and nuclear medicine. 2020;101(2):72-89. (In 
Russ.) doi:10.20862/0042-4676-2020-101-2-72-89.

8. 	 Einstein AJ, Shaw LJ, Hirschfeld CB, et al. International impact of 
COVID-19 on the diagnosis of heart disease. J Am Coll Cardiol. 
2021;77(2):173-85. doi:10.1016/j.jacc.2020.10.054. 

9. 	 Williams MC, Shaw LJ, Hirschfeld C, et al., on behalf of the INCAPS 
COVID Investigators Group Impact of COVID-19 on the diagno-
sis of heart disease in Europe. The European Heart Journal  — 
Cardiovascular Imaging. 2021 (In Press).

10. 	De Rosa S, Spaccarotella C, Basso C, et al., Societa Italiana di C., 
the C.C.U.A.i.g. Reduction of hospitalizations for myocardial infarc-
tion in Italy in the COVID-19 era. Eur Heart J. 2020;41(22):2083-8. 
doi:10.1093/eurheartj/ehaa409.

11. 	 Li X, Guan B, Su T, et al. Impact of cardiovascular disease and cardiac 
injury on in-hospital mortality in patients with COVID-19: a systematic 
review and meta-analysis. Heart. 2020;106(15):1142-7. doi:10.1136/
heartjnl-2020-317062.

12. 	Mafham MM, Spata E, Goldacre R, et al. COVID-19 pandemic and 
admission rates for and management of acute coronary syndromes 
in England. Lancet. 2020;396(10248):381-9. doi:10.1016/S0140-
6736(20)31356-8.

13.	 Solomon MD, McNulty EJ, Rana JS, et al. The Covid-19 Pandemic 
and the Incidence of Acute Myocardial Infarction. N Engl J Med. 
2020;383(7):691-3. doi:10.1056/NEJMc2015630.

14. 	Wu J, Mamas MA, Mohamed MO, et al. Place and causes of acute 
cardiovascular mortality during the COVID-19 pandemic. Heart. 
2021;107(2):113-9. doi:10.1136/heartjnl-2020-317912.

15. 	Nishiga M, Wang DW, Han Y, et al. COVID-19 and cardiovascular 
disease: from basic mechanisms to clinical perspectives. Nat Rev 
Cardiol. 2020;17(9):543-58. doi:10.1038/s41569-020-0413-9.

References


