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Analysis of the restoration of cardiology diagnostics scope in the Russian Federation during
the COVID-19 pandemic: results of the Russian segment of the INCAPS COVID 2 study under
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Aim. To assess the changes in cardiology diagnostics scope in the Russian Fede-
ration during the coronavirus disease 2019 (COVID-19) pandemic.

Material and methods. In an online survey organized by the Division of Human
Health of the International Atomic Energy Agency (IAEA), including questions
about changes in the workflow of diagnostic laboratories and the scope of cardiac
diagnostics from March 2019 (pre-pandemic) to April 2020 (first wave of the
pandemic) and April 2021 (recovery stage), 15 Russian medical centers from 5
cities took part.

Results. The decrease in the diagnostics scope by April 2020 by 59,3% compared
to March 2019, by April 2021, stopped and was replaced by growth (+7,1%,
the recovery rate, 112,1%). The greatest increase was in routine examinations,
such as echocardiography (+11,6%), stress echocardiography (+18,7%), stress
single photon emission computed tomography (+9,7%), and to a lesser extent
resting computed tomography angiography (+7,0%) and magnetic resonance
imaging (+6,6%). The performance of stress electrocardiography, stress magnetic
resonance imaging and positron emission tomography for the diagnosis of endo-
carditis in April 2021 compared to March 2019 decreased by 10,3%, 63,2% and
62,5%, respectively.

Conclusion. Due to the resumption of patient admissions for cardiac examinations
during the ongoing COVID-19 pandemic, with the anti-epidemic measures taken
and certain changes in the workflow, there has been a recovery in the diagnostics
scope in most of the included centers.
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* The scope of diagnostic tests in cardiology in the
Russian Federation has recovered after the peak
of COVID-19 pandemic.

[t is necessary to maintain a sufficient scope of car-
diology diagnostic tests in Russia, not only in pa-
tients with coronary artery disease, but in a large
new population of patients with cardiovascular con-
sequences of COVID-19.

Introduction

The COVID-19 pandemic has become one of the
most important global problems starting in 2020 up to
early 2022, affecting all of humanity and having far-
reaching social and economic consequences. However,
cardiovascular disease (CVD) has been and remains the
leading cause of mortality worldwide'. So, in Russia,
even at the peak of the pandemic waves (May 2020,
December 2020, July 2021 and November 2021), the
mortality from COVID-19 and its consequences was at
least 18-20 times lower than the mortality from ischemic
heart disease (IHD)2. Nevertheless, the COVID-19 pan-
demic in the Russian Federation has led to the need to
transform many large clinics (including federal ones)
into "COVID centers." At the same time, the focus of the
entire radiology departments has shifted — the volume
of chest CT scans to assess COVID-related lung damage
has increased dramatically [1], with the simultaneous
closure or conservation of most diagnostic departments
that performed cardiovascular imaging.

As a result, according to the international INCAPS
COVID study, which included data from more than 900
centers in 108 countries around the world, including
the Russian Federation, by April 2020 there was a sharp

' https://www.who.int/news-room/fact-sheets/detail/cardiovascular-diseases-
(cvds).
2 https://rosstat.gov.ru, https://cTonkopoHasupyc.pd.

decrease in the volume of cardiac studies performed [2,
3]. These data were regarded by the coordinators of this
study as alarming [2], and even then it was suggested that
a sharp restriction in the availability of cardiac studies
would entail uncertainty, postponing or even abandoning
the necessary interventions and therapeutic decisions,
which even in the short term would negatively affect
the long-term risk of cardiovascular complications and
mortality [4].

As the first wave of COVID-19 faded (by summer-
autumn 2020), healthcare institutions around the world
gradually resumed cardiac procedures, despite the need
to comply with a number of anti-epidemic measures,
as well as taking into account certain economic and
psychological factors of work in new conditions affecting
both healthcare staff and patients. Thus, the INCAPS
COVID coordinators initiated the second phase of this
study, dedicated to assessing the recovery of diagnostic
procedure volumes in cardiology during the ongoing
COVID-19 pandemic, including an assessment of changes
in the workflow structures, patient admission procedures,
procedure protocols, and staffing policies of medical
centers taking into account new anti-epidemic measures.
Worldwide trends have been characterized recently, and
the present paper focuses on characterizing cardiac dia-
gnostic testing in the Russian Federation [5].

Material and methods

The database for sub-analysis was formed as part of the
INCAPS COVID 2 study under the auspices of the IAEA.
Data was collected using a questionnaire form using
a secure software IAEA IRIS platform (https://iris.iaca.
org). The form of the online questionnaire was developed
by a group of specialists in the field of cardiology and
cardiovascular imaging [1]. The questionnaire included
points regarding changes in the structure of workflow
processes compared to the pre-pandemic era, including
changes in patient admission, study protocols, staff work-
flow, as well as the economic and psychological conse-
quences of COVID-19. Changes in the volume of car-
diac procedures were assessed in connection with the
epidemiological improvement by April 2021 compared to
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Table 1

Provision of protective equipment in healthcare facilities during the COVID-19 pandemic

Always been Insufficient at times,
sufficient more available
in 2021 than 2020

Surgical masks 15(100%) 0(0%)
N95/KN95/KF94/FFP2 masks 4 (26.7%) 7 (46.7%)
Gloves 14 (93.3%) 1(6.7%)
Gowns 9 (60.0%) 5 (33.3%)
Eye shielding 8 (53.3%) 3(20.0 %)

the same period of 2020, namely the volume of nuclear
studies (single-photon, SPECT, and positron emission
tomography, PET), CT (including evaluation of coronary
calcium and CT-angiography), echocardiography, cardiac
MRI, endocarditis cardiac PET, as well as invasive
coronary angiography (ICA). The recovery rate was cal-
culated as (I — ((Nosj9 — Nog21)/(Nosio — Nogap))) ¥
100%, where N is the number of studies for the specified
month. The involvement of Russian centers in the study
was carried out through invitations from national coordi-
nators with the participation of the Moscow Regional
Society of Nuclear Medicine and the Russian Society
of Radiology. The participation of research centers was
voluntary. No personal or confidential data was collected,
so the study did not require approval from ethics com-
mittees. Statistical analysis was performed using built-in
descriptive statistics of Microsoft Excel 2013.

Insufficient at times, Insufficient at times, Never available

similar in 2021 less available

and 2020 in 2021 than 2020

0(0%) 0(0%) 0 (0%)

1(6.7%) 1(6.7%) 2 (13.3%)

0(0%) 0(0%) 0 (0%)

0(0%) 1(6.7%) 0(0%)

1(6.7%) 3(20.0%) 0(0%)
Results

The data of the Russian Federation are presented by
questionnaires from 15 medical centers, including 9 from
Moscow, 3 from St. Petersburg, and 1 each from Tomsk,
Kazan, and Kemerovo. All included centers were specia-
lized or multidisciplinary hospitals, of which 13 were
teaching institutions. These 15 centers included 9 federal
centers and 6 city health care institutions, with a capacity
of 165 to 1300 (median — 400) beds. Of the 15 institutions,
10 had nuclear medicine departments (including 2 with
PET), 13 had CT (including as part of hybrid SPECT/
CT or PET/CT systems), and 12 performed stress tests
on an ongoing basis. The level of protective equipment
provision in medical institutions during the COVID-19
pandemic is shown in Table 1.

A summary of the frequency of implementation of va-
rious measures related to workflow changes after 1 year

Table 2

Frequency of implementation of various measures related to workflow changes in the context of COVID-19

Currently using Has used but not currently Has not used

using

Extended hours compared to pre-pandemic
New weekend hours compared to pre-pandemic
Reduced hours compared to pre-pandemic

Systemic approach to rescheduling/testing patients whose studies were cancelled/

postponed due to pandemic

Use telehealth for patient interaction aspects (registration, consent)
Use remote reading/reporting of studies (telehealth)

Use telehealth for review of studies with referring providers

Alteration in patient transport, eg spacing use of elevators
Change in waiting areas to allow physical distancing
Separate spaces for patients with and without COVID-19
Reduced patient time in waiting room

Limitation of accompanying family members and/or visitors
Temperature measurements for all patients/visitors
Screening questionnaire to all patients/visitors

Test for COVID19 in patients prior to all diagnostic testing
Test for COVID19 in patients prior to some diagnostic testing
Require cloth/surgical mask for all patients/visitors

3 (20%) 4 (27%) 8 (53%)
2 (13%) 3 (20%) 10 (67%)
1(7%) 1 (7%) 13 (87%)
8 (53%) 3 (20%) 4(27%)
7 (47%) 2 (13%) 6 (40%)
6 (40%) 2 (13%) 7 (47%)
7 (47%) 1(7%) 7 (47%)
5 (33%) 4 (27%) 6 (40%)
12 (80%) 3 (20%) 0 (0%)
10 (67%) 3 (20%) 2 (13%)
6 (40%) 5 (33%) 4(27%)
12 (80%) 3 (20%) 0 (0%)
14 (93%) 1(7%) 0 (0%)
10 (67%) 3 (20%) 2 (13%)
4(27%) 5 (33%) 6 (40%)
6 (40%) 3 (20%) 6 (40%)
15 (100%) 0 (0%) 0 (0%)
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Currently using Has used but not currently Has not used

using
Testngprotocolchanges
Pharmacologic stress testing preferred over exercise to reduce the risk of COVID-19 4(27%) 1(7%) 10 (67%)
transmission
Allocate additional time for each study to allow for thorough cleaning/disinfection 9 (60%) 6 (40%) 0(0%)
between patients
Expedited imaging protocols (e.g., stress-only SPECT/PET, focused cardiac US, single 3 (20%) 3 (20%) 9 (60%)

gadolinium injection for MRI, CT with improved HR control protocols, limited view ICA)

Limiting staff proximity to patients 12 (80%) 2 (13%) 1(7%)
Mandating personal protective equipment 14 (93%) 1(7%) 0 (0%)
Altering or eliminating protocols requiring close patient contact for extended time 4(27%) 3(20%) 8 (53%)
Rotating staff work shifts 3 (20%) 6 (40%) 6 (40%)
CEconomicimpactofCOVID-19
"Temporarily furloughed (placed on unpaid leave) some cardiac testing physicians due 0 (0%) 2 (13%) 13 (87%)
to economic crisis from COVID-19"
"Temporarily furloughed (placed on unpaid leave) some cardiac testing staff due 0(0%) 0(0%) 15 (100%)
to economic crisis from COVID-19"
"Reduced salaries of some imaging physicians due to economic crisis from COVID-19" 0 (0%) 5(33%) 10 (67%)
"Reduced salaries of some cardiac testing staff due to economic crisis from COVID-19" 0 (0%) 5(33%) 10 (67%)
"Laid off/fired some cardiac testing physicians due to economic crisis from COVID-19" 0 (0%) 0 (0%) 15(100%)
"Laid off/fired some cardiac testing staff due to economic crisis from COVID-19" 0 (0%) 0 (0%) 15 (100%)

Test patients for COVID-19 prior to stress testing

"Test patients for COVID-19 prior to noninvasive cardiac imaging”

"Test patients for COVID-19 prior to transesophageal echocardiography”
"Test patients for COVID-19 prior to diagnostic cardiac catheterization”

"What percentage of non-physician clinical staff in cardiac diagnostic testing would you

estimate have excess psychological stress related to the pandemic?"

"What percentage of physicians in cardiac diagnostic testing would you estimate have

excess psychological stress related
to the pandemic?"

"How has pandemic-related psychological stress in staff members impacted patient
care in your cardiac diagnostic testing practice?”

of ongoing COVID-19 pandemic (as measured in April
2021) is given in Table 2.

In general, the volume of cardiac diagnostic pro-
cedures in the included Russian centers decreased by
59.3% between March 2019 and April 2020. After 1 year,
the total number of studies increased by a total of 7.1%
compared to pre-COVID rates (March 2019), as shown
in Table 3.

The number of nuclear cardiac studies over the three
measured time periods is shown in Figure 1. The dynamics
of the decrease and recovery of the volume of functional
procedures in April 2020 and 2021 compared to March
2019 is shown in Figure 2A, and the same is shown for
other cardiac studies performed at rest in Figure 2B.

All patients Just non-vaccinated patients No patients

4(27%) 2 (13%) 9 (60%)

4 (27%) 1(7%) 10 (67%)

8 (53%) 0(0%) 7 (47%)

11 (73%) 1(7%) 3 (20%)

Less than one third One third to two thirds Greater

than two thirds

6 (40%) 3(20%) 6 (40%)

8 (53%) 3(20%) 4(27%)

Low Moderate Significant

12 (80%) 2 (13%) 1(7%)
Discussion

The COVID-19 pandemic has had a huge impact on
the healthcare industry worldwide. Initiated by the Division
of Human Health of the International Atomic Energy
Agency (IAEA), the large international study INCAPS
COVID, which included data from 909 medical centers
from 108 countries, showed an unprecedented decrease in
cardiovascular diagnostic testing across the globe — by 42%
in March 2020 and by 64% in April 2020 compared to
March 2019 [2]. In Europe, the complex of measures taken
to deal with COVID-19 varied significantly depending on the
severity of the situation 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.
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Table 3

Changes in volume of cardiological examinations performed in Russia,
comparing April 2020 and April 2021 to March 2019

Russia
Moscow
Number of centers 9

03.2019-04.2020 -70.9%
03.2019-04.2021 +18.0%
Recovery rate 125.3%

03.2019-04.2020 -91.8%
03.2019-04.2021 +10.9%
Recovery rate 111.9%

Note: * — regions: Tomsk region, Kemerovo region, Tatarstan.

Chazov Center of Cardiology, Moscow

Pirogov Surgery Center, Moscow

Cardiology Research Institute, Tomsk

Institute for Complex CV Diseases, Kemerovo
Interregional Clinical Diagnostic Center, Kazan

Pirogov Hospital Ne1, Moscow =

Sklifosovsky Institute of Emergency Medicine, Moscow

Bakulev Cardiac Surgery Center, Moscow

g 15

. 19

.4
ka
4

Almazov Medical Research Centre, St. Petersburg

City Clinical Hospital No. 31, St. Petersburg

| I

_ 30
=2

| 34
= 20

| 42

Overall
St. Petersburg Regions*
3 3 15
-63.0% -43.8% -59.3%
+8.4% -7.0% +7.1%
113.4% 84.1% 112.1%
-94.7% -15.5% -66.6%
+21.1% +6.6% +9.7 %
122.2% 142.6% 114.5%
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Figure 1. Dynamics of the volume of nuclear cardiac studies in various centers of Russia in March 2019, April 2020, and April 2021.

In Russia, during the first wave of the COVID-19 pan-
demic, 7 out of the 8 included federal centers were trans-
formed into "COVID-centers", which, together with other
changes in the internal regulations related to COVID-
19, led to many changes in the workflow of diagnostic
laboratories. In 80% of centers in Russia, the volume of out-
patients decreased (for comparison, Europe saw a decrease
in 85% of centers, p=0.89). Meanwhile, in 4 centers, the
admission of patients for nuclear procedures has com-
pletely stopped [3].

In those centers where there was a residual flow of
patients, a number of restrictive rules were introduced.
Measures were also taken to modify study protocols to
minimize the potential for infection of patients and staff
in the workplace. According to our data, as of April 2020,
the frequency of implementation of these changes in
Russia differed sufficiently from European practice. In

particular, in Russia, switching to remote communication
with patients was less frequent, and modifying patient
transportation methods and patient flow logistics in the
premises of diagnostic departments was less common.
Apparently, this was due to the fact that at the time of
filling out these questionnaires (end of May ‘20), a signi-
ficant part of the diagnostic laboratories was closed, and
the new anti-epidemic rules were introduced later, as
the outpatient flow gradually resumed. By the autumn
of 2020, most of the centers that were repurposed as
COVID-centers during the first COVID-19 wave returned
to their main activities, and diagnostic laboratories were
for the most part reactivated and resumed receiving
patients in the context of a full-fledged second wave of
the pandemic. As of April 2021, most of the anti-epidemic
rules and restrictions set out in the internal regulations
and orders for institutions have been implemented in
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Figure 2. Change in the number of functional (A) and other (B) cardiac examinations in April 2020 and 2021 compared to March 2019.

these institutions on a regular basis (see Table 2). The
largest emphasis in these orders was placed on compliance
with physical distancing rules and the use of personal pro-
tective equipment. In addition, the majority of centers
(53%) took systematic measures to optimize scheduling
of patients who were actually queued as a result of the
temporary closure or re-profiling of diagnostic depart-
ments. [t should be noted that not all centers introduced
mandatory testing of patients for COVID-19. However,
in many centers of Russia, the flows of outpatients and
inpatients were separated (by organizing separate entran-
ces, exits, and partitions), which was not reflected in the
questionnaire provided by the IAEA.

From the point of view of the organization of daily
work, we noted that in most centers, in general, there
were no significant changes in the diagnostic protocols
of cardiac studies, and the negative psychological effects
of the pandemic were generally assessed by doctors and
other medical staff as low/moderate and practically did
not interfere with the performance of labor functions.
This, in particular, was facilitated by the resumption
by May 2021 of the full provision of both consumables
(*"Tc-generators, radiopharmaceutical preparation kits,
contrast agents, etc.) and personal protective equipment
in the volumes provided for by the institution’s internal
orders (see Table 1).
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According to updated data, in general, the volume
of cardiac diagnostic procedures in the involved Russian
centers decreased by 59.3% from March 2019 to April
2020. At the same time, in the regions, the decrease in
the volume of studies, including myocardial perfusion
SPECT, was not so pronounced compared to Moscow
and St. Petersburg (Table 3). This was due to the fact that
in the regions, the incidence of COVID-19 had not yet
reached its peak by April 2020 and did not require the
same strict measures as in Moscow and St. Petersburg.
After 1 year, the total number of studies in the Russian
Federation increased by 7.1% compared to pre-COVID
rates (Table 3). The largest increase in the number of
procedures by April 2021 is in Moscow and St. Petersburg,
while a slight decrease continued in the regions (-7.0%,
recovery rate — 84.1%). This appears to be also due to the
delayed effects of the COVID-19 pandemic in the regions.
There was a further decrease in the number of studies
such as stress-MRI (-63.2%) and PET for the diagnosis
of endocarditis (-62.5%), which, apparently, is associated
with their high cost. On the other hand, routine and less
expensive examinations showed the largest increase, such
as echocardiography (+11.6%), stress echocardiography
(+18.7%), stress-SPECT (+9.7%), and to a lesser extent
CT-angiography (+7.0%) and rest MRI (+6.6%). At the
same time, the volume of myocardial perfusion SPECT
in particular showed an increase in all regions. The
growth in the number of myocardial scintigraphy was the
largest in those centers where a stable flow of patients
was established for a long time within the framework
of regional compulsory medical insurance funds or by
internal orders. In these centers, after the restrictions on
outpatient admission were lifted, the flow of patients for
myocardial scintigraphy was quickly restored.

Study limitations. This is a self-reported survey, there-
fore there is the possibility of selection and nonresponse
bias, recall bias, unverified answers, and incomplete data,
thus making the data collected subject to multiple poten-
tial sources of inaccuracy. The findings from the 15 cen-
ters in Russian Federation included in the analyses may
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not entirely reflect the rest of centers (presumably no
more than 5) that were not part of the study. However,
extensive attempts were made to include as many centers
as possible. Each site’s use of cardiac testing in April
2021 may reflect to some degree the local severity of the
pandemic at that time, and this was not quantified. The
data regarding stress-PET and the data on the pandemic’s
impact on psychological stress were insufficient and was
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Conclusion

Thus, despite the changes in the workflow of diagnostic
departments associated with the COVID-19 pandemic, it
should be stated that by now, the consequences of its
negative impact on the diagnosis of cardiac diseases have
been practically eliminated. The 2020 backlog of rejected
patients due to lab closures accounted for a portion of
the increase in procedure volume in 2021, and therefore
patient flow has returned to normal at most centers. In
particular, this also applies to SPECT myocardial per-
fusion studies. According to our data, the waiting list
for this study in patients with suspected or established
CAD at the end of 2020 in these centers was at least 500-
700 people, and by now this waiting list has practically
disappeared. In this regard, we assume that in the future
the number of studies may slightly decrease.

However, despite the positive signals showing over-
coming not only the COVID-19 pandemic itself, but also
its negative impacts on the cardiac imaging industry, we
still expect an increase in the impact of the short- and
long-term consequences of the COVID-19 pandemic
on all patients with cardiovascular diseases [6]. In this
regard, it is necessary to maintain a high volume of
cardiac studies in the Russian Federation for timely
therapeutic and interventional decisions not only in
patients with coronary artery disease, but also in a new
large population of patients with cardiovascular conse-
quences of COVID-19.
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