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An open-label multicenter observational study (registry) of patients  
recovered from coronavirus disease 2019 (COVID-19) with involvement  
of the cardiovascular system or with baseline severe cardiovascular diseases: 
rationale, design, and implications for clinical practice

Konradi A. O.1,2, Villevalde S. V.1, Duplyakov D. V.3,4, Kozlenok A. V.1, Melnik O. V.1, Mikhaylov E. N.1, 
Moiseeva O. M.1, Nedoshivin A. O.1, Solovieva A. E.1, Fokin V. A.1, Yakovlev A. N.1, Arutyunov G. P.5, 
Belenkov Yu. N.6, Shlyakhto E. V.1

The potential impact on cardiovascular morbidity and mor-
tality have become one of the most important issues of the 
coronavirus disease 2019 (COVID-19) pandemic. COVID-19 
may be associated with more frequent development of acute 
cardiovascular complications, while patients with estab-
lished cardiovascular diseases are characterized by a higher 
risk of severe infection and adverse in-hospital outcomes. 
Due to the spread scale of the pandemic, understanding 
the long-term cardiovascular consequences of COVID-19 
is of no less importance. Inability to extrapolate available 
international data to the Russian population has led to the 
initiation of a national multicenter study (registry) of patients 
recovered from COVID-19 and with concomitant involvement 
of the cardiovascular system or with baseline severe cardio-
vascular diseases. The article presents its rationale, design 
and implications of the results for clinical practice.
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In conjunction with the incidence scale and 
direct socio-economic losses, the potential effect of 
novel coronavirus pandemic (COVID-19) on cardio-
vascular morbidity and mortality gives cause for par-
ticular concern. Testify to the fact that from 15% to 
70% of COVID-19 fatal case are recorded in patients 
with a history of cardiovascular diseases (CVD) [1]. 
Severe course of COVID-19, higher need for stay in 
intensive care unit, artificial ventilation, vasopres-
sor or mechanical circulatory support is more often 
observed in patients with risk factors or established 
CVD. COVID-19 can lead to cardiovascular com-
plications due to hypoxia and systemic pro-inflam-
matory effects, but also direct injury to the heart and 
vascular endothelium [10].

According to recent reports, the COVID-19 pan-
demic, covering ~3,4 million people, claimed >62 
thousand human lives in the Russian Federation in 
2020 [11]. The data on epidemiology, course features 
and CVD outcomes in COVID-19 in the Russian 
Federation are limited. The conclusions obtained on 
populations in other countries, certainly, differing 
from the Russian Federation according to clinical 
and demographic characteristics of the population, 
CVD epidemiology and cardiovascular care, cannot 
be extrapolated to the Russian population. Besides 
they mainly relate to acute events recorded during 
hospitalization of patients with COVID-19 [9, 12, 
13]. Long-term cardiovascular outcomes after hospi-
tal discharge remain understudied.

The need to assess and predict potential medi-
cal and socio-economic consequences for popula-
tion health in the Russian Federation, as well as 
the importance of optimal tactics and justifying the 
development of specialized follow-up programs for 
patients with combination of COVID-19 and CVD 
promoted the initiation of a selective multicenter 
study (registry) of patients with damage of the car-
diovascular system (CVS) or in the course of severe 
CVS disease.

Goal of the study: to determine the immediate 
and long-term prognosis in patients who have under-
gone COVID-19 with CVS damage, and to form an 
optimal follow-up system for such patients, inclu
ding follow-up duration, examination frequency and 
standards.

Material and methods
Study population. The study is conducted in a 

population of patients who have been hospitalized 
with COVID-19 and CVS damage or with severe 
CVS pathology. The enrollment criteria and the 
groups that are expected to be monitored dynami-
cally under protocol are presented in Table 1.

Study design and data source. The study (register) 
is openly observationally researched and is aimed 

at collecting data from general practitioners, thera-
pists and cardiologists about patients discharged 
from hospital and meeting the enrollment criteria. 
Sequential patient enrollment and prospective fol-
low-up for at least 12 months after discharge with the 
possibility of extension based 

on preliminary analysis result is expected. In the 
absence of an opportunity for in presence visit, the 
data will be collected by phone.

Any organization in the Russian Federation 
becomes center-participant in the study in case of 
declared desire and opportunity to include and mo
nitor at least 30 patients during the year. The patient 
enrollment is possible either at the phase of dis-
charge from hospital (option with prospective enroll-
ment), or at the stage of the first outpatient visit after 
discharge (option with retrospective enrollment), 
which allows center-participants to select patients 
who survived during hospitalization, have confirmed 
COVID-19 status and verified CVS damage.

A general electronic individual registration card 
is formed for each patient included in the study, 
regardless of CVS damage type. For each enrollment 
criteria, additional anamnesis and examination data 
are assumed according to Table 2. The data collec-
tion is carried out only in electronic form.

Sub-study of biomarkers. As part of the study 
(register), an additional study of biomarker level in 
blood plasma and serum samples and genetic testing 
is carried out in the core laboratory.

Imaging sub-study. As part of the study (register), 
an additional image sub-study is carried out. Video 
images are provided with the study participant iden-
tification number (without specifying the patient’s 
personal data) to a single image processing center. 
This allows an independent expert to perform an 
in-depth analysis of imaging data (heart structure 
and function, coronary artery damage to coronary 
arteries, lung parenchyma, and pulmonary vascular 
f low).

Confidentiality and informed consent. All data 
entered in the online form register, as well as video 
images and biological samples, are marked in a 
strictly depersonalized form. Patients included in the 
study sign an informed consent to participate in the 
study, take, storage and transfer to third parties video 
images and biological samples without indicating 
their personal data. The study protocol and the con-
sent form are approved by the ethics committee(s) 
of appropriate centers prior to start of patient enroll-
ment.

Study organizer. The study (register) organizer is 
the Russian Society of Cardiology (RSC). On Sep-
tember 17, 2020, the RSC official website published 
an advertise for the study (register) initiation and 
the protocol [14]. Additionally, RSC members were 
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notified by email. The initial collection, proces
sing and further analysis of biological samples and 
video images will be carried out on the basis of the 
Federal State Budgetary Institution “Almazov Natio- 
nal Medical Research Centre” of the Ministry of 
Health of the Russian Federation. The study was 
approved by the Ethics Committee of the Federal 
State Budgetary Institution “Almazov National Me
dical Research Centre” of the Ministry of Health 
of the Russian Federation (Protocol No. 09-20-01C 
dated September 11, 2020). The enrollment of 
new center-participants and communication with 
researchers is carried out by the coordination group.

Statistical analysis. In statistical processing, the 
patient clinical and demographic characteristics, 
COVID-19 severity, CVS damage frequency, qua
lity of life of the enrolled patients, follow-up trajec-
tory of cardiovascular damage course, outcomes 
(construction of Kaplan-Meier survival curves in 
subgroups) will be assessed, if the prognostic effect 
is confirmed, the construction of multivariate Cox 
regression models will be also assessed.

Discussion
Increasing public awareness and medical aid 

appealability, maintaining its availability and qua
lity, but also assessing the possible obvious and non-
obvious residue of infection, including long-term 
ones, in convalescents, is of particular significance 
in patient with COVID-19 and CVD population. 
The organization of systematic patient follow-up, 
standardized and coordinated data collection at the 
domestic level and their timely analysis can have 
a decisive importance in strategic planning and 
cardiology service transformation in the present 
epidemiological conditions. The supplied study (re
gister) will provide information on the spectrum of 
cardiovascular consequences in the short and long 
term in hospitalized patients who have come through 
COVID-19.

The importance of studying the relationship 
between COVID-19 and CVD is not limited to the 
high and growing incidence and appalling socio-
economic losses that have become a challenge for 
the health system during the COVID-19 dissemina-
tion and have been a persistent problem over the 
decades in the fight against the burden of chronic 
non-communicable diseases [15]. The COVID-19 
and CVD progression and adverse effects share 
common pathophysiological mechanisms — inflam-
mation, activation of the sympathetic and renin-
angiotensin-aldosterone systems, damage to target 
organs, their dysfunction and failure [16, 17]. Such 
general characteristics as elderly age of patients, risk 
factors (smoking, obesity, arterial hypertension), and 
high frequency of comorbid conditions emphasize 
the need to study the features of the COVID-19 and 
CVD combination. In the study of frequency and 
outcomes in severe COVID-19 compared with acute 
respiratory distress syndrome of other etiologies, it 
was shown that age, gender, and kidney function 
correcting factor reduces the presumed higher risk 
of myocardial damage in COVID-19, and additional 
inclusion of multiple organ dysfunction in a multi-
factorial model reduces the fatal case associated with 
myocardial injury [18]. 

The interpretation of myocardial damage in 
COVID-19 is ambiguous. In its genesis, along with 
destabilization of atheromas and development of 
acute coronary events, damage to microvasculature, 
appearance or aggravation of an imbalance between 
oxygen demand and delivery in conditions of acute 
systemic inflammation and cytokine storm, deve
lopment of tako-tsubo syndrome, and thrombotic 
complications may play a role [10]. The design of an 
algorithm for decision-making tactics (incl. solution 
to an issue on percutaneous coronary intervention) 
in each specific situation requires the collection of 
extensive data and their competent analysis. The 
importance of examination and careful long-term 

Table 1
Criteria for enrollment and list of groups expected 

 to be monitored dynamically within the study (register) framework

1. Hospitalization with COVID-19 with U07.1 or U07.2 code according to the International Classification of Diseases, 10th Edition. 
2. CVS damage, defined as*:
1) proven myocarditis or suspected myocarditis;
2) �presence of chronic heart failure of grade II or more grade before disease or appearance of heart failure signs associated  

with COVID-19;
3) �combination with acute coronary syndrome or development of acute coronary syndrome associated with infection, including 

performed endovascular procedures;
4) proven pulmonary artery thromboembolia;
5) �hemodynamically relevant arrhythmias (atrial fibrillation, high-grade ventricular extrasystole, paroxysmal ventricular arrhythmias), 

including associated with prolongation of the QT interval.
Note: * — patient can be enrolled according to one or more criteria of CVS damage.
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associated with infectious process (irrespective of 
the presence of structural and functional changes 
in myocardium), the interest in these complications 
comes from the potential cardiotoxicity of drugs that 
are widely used empirically as COVID-19 therapy. 
With insufficient scientifically grounded data on the 
management of patients, most approaches rely on 
the experts’ opinion. This also applies to the choice 
of drug and the dosage regimen of anticoagulants 
in patients hospitalized with COVID-19. The study 
of routine clinical practice will allow to assess the 
frequency of thrombotic and thromboembolic com-
plications, primarily pulmonary artery thromboem-
bolia, as well as their outcomes, including the risk 
of hemorrhagic complications, depending on the 
chosen therapeutic strategy.

Since dispensary observation of patients who 
have undergone COVID-19 is not yet regulated by 

follow-up of patients with myocardial damage asso-
ciated with COVID-19 is emphasized by described 
clinical cases of myocarditis and identification of 
SARS-CoV-2 virus particles in cardiomyocytes by 
electron microscopy [19-21]. The study of the results 
of magnetic resonance imaging of the heart, showing 
signs of distant changes in the myocardium in patients 
coming through COVID-19 stirs particular control 
[22]. Whether these changes are the consequence of 
background risk factors and comorbid conditions, or a 
direct result of COVID-19, remains to be determined 
in the prospective follow-up of patients enrolled upon 
the criteria for confirmed myocarditis or suspected 
myocarditis, with subsequent image interpretation by 
an independent expert.

A separate group for enrollment is patients with 
hemodynamically significant heart rhythm disor-
ders. Along with the increased risk of arrhythmias 

Table 2
Schedule of visits (telephone contacts) and list of necessary examinations

Enrollment 1 month* ±  
1 week

3 months ±  
1 week

6 months ±  
2 weeks

12 months ±  
2 weeks

Detailed analysis of documentation 
and CRF filling

+

Structured complaints analysis + +* + + +
Objective data + +* + + +
Informed consent + during 

prospective 
enrollment

+ during 
retrospective 
enrollment

EchoCG +& +* +*# + +
Biochemical examination data
(special examination by subgroups)

+ + (during  
in presence visit)

+ +

Blood collection for biobanking, 
including genetic analysis

+ during 
prospective 
enrollment

+ during 
retrospective 
enrollment

+ (except  
for genetics)

+ (except  
for genetics)

Analysis of therapy + + + +
Analysis of hospitalization + + +
Endpoint analysis + + +
Quality of life questionnaire (KCCQ) + (when  

check-out)
+ + +

Contrast-enhanced cardiac MRI* + +
Endomyocardial biopsy* + +
Daily ECG monitoring* + +
MSCT pulmonary angiography# +# + (if control study 

was performed)#

CA results& + (if performed)
Note: *  — only for the criterion “proven myocarditis or suspected myocarditis”, additional visit of 1 month  — only in case of severe 
course; # — only for the criterion “proven pulmonary artery thromboembolia”; & — only for the criterion “combination with acute coronary 
syndrome or development of acute coronary syndrome associated with COVID-19”, all EchoCG protocols performed during hospitaliza- 
tion are downloaded.
Acronyms and abbreviations: CRF — clinical report form, CA — coronary angiography, MRI — magnetic resonance imaging, MSCT — 
multispiral computed tomography, ECG  — electrocardiography, EchoCG  — echocardiography, KCCQ (Kansas City Cardiomyopathy 
Questionnaire) — Kansas questionnaire for patients with cardiomyopathy.
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more than 30 centers of different regions that are cur-
rently registered as participants can provide a picture 
that is more corresponded to actual practice than data 
obtained from a single institution.

The study design retains the limitations inherent 
in observational studies, and to obtain more solid 
evidence, it may be necessary to use the results of 
registers and observational studies performed in the 
Russian Federation before COVID-19 pandemic 
development.

Conclusion
By the aid of the join forces of specialists-parti

cipants in studies from different cities of the Russian 
Federation, it is expected that the data obtained on 
features of clinical manifestations of the COVID-19 
and CVD combination, management in real clini-
cal practice and outcomes in the future will justify 
approaches to the prevention of complications, the 
introduction of new treatment methods and deter-
mine optimal management for such patients.

Relationships and Activities: none.

orders and procedures for providing assistance, and 
rehabilitation programs mainly expect rehabilita-
tion after pneumonia, it is critically important to 
collect data on recovery time, possible separated 
risks in patients with clinically significant CVS da
mage associated with COVID-19, as well as to assess 
the prognosis of patients who initially had serious 
heart damage, chronic heart failure, in whom the 
transferred infection could affect its further course. 
The detected changes in the biomarker level may 
contribute to understanding the COVID-19 patho-
genesis, as well as be additional factors that can be 
used in stratifying patients by the CVD damage risk 
or adverse outcomes.

Study limitations. In a situation of continuing tense 
epidemiological situation, participation in the study 
(register) may be an additional workload on medical 
organizations’ staff. A greater readiness to participate 
in patient enrollment from research centers and cli
nics at institutes, rather than urban hospitals that are 
restructured to provide assistance to patients with 
COVID-19 can be expected, which potentially limits 
the sample representativeness. However, data from 



44

Russian Journal of Cardiology 2021; 26 (1) 

1.	 Khan MS, Shahid I, Anker SD, et al. Cardiovascular implications 
of COVID-19 versus influenza infection: a review. BMC Med. 
2020;18(1):403. doi:10.1186/s12916-020-01816-2.

2.	 Li B, Yang J, Zhao F, et al. Prevalence and impact of cardiovas-
cular metabolic diseases on COVID-19 in China. Clin Res Cardiol. 
2020;109:531538.

3.	 Wu C, Chen X, Cai Y, et al. Risk Factors Associated With Acute 
Respiratory Distress Syndrome and Death in Patients With 
Coronavirus Disease 2019 Pneumonia in Wuhan, China. JAMA Intern 
Med. 2020;180(7):934-43. doi:10.1001/jamainternmed.2020.0994.

4.	 Wang D, Hu B, Hu C, et al. Clinical Characteristics of 138 Hospitalized 
Patients With 2019 Novel Coronavirus-Infected Pneumonia in Wu- 
han, China. JAMA. 2020;323(11):1061-9. doi:10.1001/jama.2020.1585.

5.	 Núñez-Gil IJJ, Fernández-Ortiz A, Maroud Eid C, et al. Underlying 
heart diseases and acute COVID-19 outcomes. Cardiol J. 2020. 
doi:10.5603/CJ.a2020.0183.

6.	 Bae S, Kim SR, Kim MN, et al. Impact of cardiovascular disease 
and risk factors on fatal outcomes in patients with COVID-19 ac
cording to age: a systematic review and meta-analysis. Heart. 
2020:heartjnl-2020-317901. doi:10.1136/heartjnl-2020-317901.

7.	 Working group for the surveillance and control of COVID-19  
in  Spain; Members of the Working group for the surveillance and 
control of  COVID-19 in Spain. The first wave of the COVID-19 pan-
demic in  Spain: characterisation of cases and risk factors for 
severe outcomes, as at 27 April 2020. Euro Surveill. 2020;25(50). 
doi:10.2807/1560-7917.ES.2020.25.50.2001431.

8.	 Sabatino J, De Rosa S, Di Salvo G, Indolfi C. Impact of cardiovascu-
lar risk profile on COVID-19 outcome. A meta-analysis. PLoS One. 
2020;15(8):e0237131. doi:10.1371/journal.pone.0237131.

9.	 Arutyunov GP, Tarlovskaya EI, Arutyunov AG, et al. International 
register “Dynamics analysis of comorbidities in SARS-CoV-2 survi-
vors” (AKTIV SARS-CoV-2): analysis of 1,000 patients. Russian Journal 
of Cardiology. 2020;25(11):4165. (In Russ.) doi:10.15829/29/1560-
4071-2020-4165.

10.	 Wei ZY, Geng YJ, Huang J, Qian HY. Pathogenesis and management 
of myocardial injury in coronavirus disease 2019. Eur J Heart Fail. 
2020;22(11):1994-2006. doi:10.1002/ejhf.1967.

11.	 Official information about the coronavirus in Russia. (In Russ.) 

12.	 Blagova OV, Varionchik NV, Zaydenov VA, et al. Anticardiac antibodies 
in patients with severe and moderate COVID-19 (correlations with the 
clinical performance and prognosis). Russian Journal of Cardiology. 
2020;25(11):4054. (In Russ.) doi:10.15829/29/1560-4071-2020-4054.

13.	 Glybochko P, Fomin V, Moiseev S, et al. Clinical outcomes of patients 
with COVID-19 admitted for respiratory support to the intensive 
care units in Russia. Klinicheskaya farmakologiya i terapiya. = Clin 
Pharmacol Ther. 2020;29(3):25-36. (In Russ.) doi:10.32756/0869-
5490-2020-3-25-36.

14.	 https://scardio.ru/proekty/registry/registr_covid19.
15.	 Roth GA, Mensah GA, Johnson CO, et al; GBD-NHLBI-JACC Global 

Burden of Cardiovascular Diseases Writing Group. Global Burden 
of  Cardiovascular Diseases and Risk Factors, 1990-2019: Update 
From the GBD 2019 Study. J Am Coll Cardiol. 2020;76(25):2982-3021. 
doi:10.1016/j.jacc.2020.11.010.

16.	 Freaney PM, Shah SJ, Khan SS. COVID-19 and Heart Failure With 
Preserved Ejection Fraction. JAMA. 2020;324(15):1499-500. 
doi:10.1001/jama.2020.17445.

17.	 Inciardi RM, Solomon SD, Ridker PM, Metra M. Coronavirus 2019 Di- 
sease (COVID-19), Systemic Inflammation, and Cardiovascular Disease. 
J Am Heart Assoc. 2020;9(16):e017756. doi:10.1161/JAHA.120.017756.

18.	 Metkus TS, Sokoll LJ, Barth AS, et al. Myocardial Injury in Severe  
COVID-19 Compared to Non-COVID Acute Respiratory Distress Syn- 
drome. Circulation. 2020. doi:10.1161/CIRCULATIONAHA.120.050543.

19.	 Tavazzi G, Pellegrini C, Maurelli M, et al. Myocardial localization 
of coronavirus in COVID-19 cardiogenic shock. Eur J Heart Fail. 
2020;22(5):911-5. doi:10.1002/ejhf.1828.

20.	 Lindner D, Fitzek A, Bräuninger H, et al. Association of Cardiac 
Infection With SARS-CoV-2 in Confirmed COVID-19 Autopsy Cases. 
JAMA Cardiol. 2020;5(11):1281-5. doi:10.1001/jamacardio.2020.3551.

21.	 Poteshkina NG, Lysenko MA, Kovalevskaya EA, et al. Cardiac damage 
in patients with COVID-19 coronavirus infection. “Arterial’naya 
Gipertenziya” (“Arterial Hypertension”). 2020;26(3):277-87. (In Russ.) 
doi:10.18705/1607-419X-2020-26-3-277-287.

22.	 Puntmann VO, Carerj ML, Wieters I, et al. Outcomes of Cardiovas- 
cular Magnetic Resonance Imaging in Patients Recently Recovered 
From Coronavirus Disease 2019 (COVID-19). JAMA Cardiol. 
2020;5(11):1265-73. doi:10.1001/jamacardio.2020.3557.

References


