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HOW COVID-19 AFFECTED THE CONTROL OF HYPERTENSION AND
COMORBITITIES IN ONE CARDIOLOGICAL OUTPATIENT PRACTICE IN BULGARIA?
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KAK COVID-19 CE OTPA3U HA KOHTPOJIA HA XUMEPTOHUATA
N KOMOPBUOHOCTUTE B EAHA AMBYJIATOPHA KAPAUOJIONMYHA NPAKTUKA

B BBJITAPUA?
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COVID-19 pandemic affected directly and indirectly the healthcare system in Bulgaria in a very negative manner. The
hospitals were flooded with COVID cases and patients were afraid to attend even the outpatient clinics. That resulted
in increased mortality and poor control of cardiovascular diseases. We studied the results from the mandatory annual
examinations of hypertensive patients in one cardiological outpatient practice in Sofia, Bulgaria in 2021 and 2022. The
results showed low level of attendance by the patients in 2021 and poor control of hypertension and comorbidities, that

COVID-19 oka3a cuneH HeraT1eeH epekT BbpXy CUCTeMaTa Ha 3apaBeonassaHe B bunrapus. BonHuunTe 65xa 3anetn ¢
TEXKM Crly4am Ha NHeKUmATa, a B 40BONHNYHAaTa NOMOLL NaLMEHTUTe Ce CTpaxyBaxa [a noceLlaBat fekapckute kabuHe-
T1. ToBa AOBeAe [0 HapacTeaLya o6Lia CMbPTHOCT M BMOLLEH KOHTPOI Ha CbpAevHO-CbaoBuTe 3abonssanus. Mpoyunxme
pes3yntatute OT rOAULLHMTE NPernean npy Kapauonor Ha NalMeHTUTe C XUNepToHUs B eaHa ambynaTtopHa npakTuka B
Cocbusi npe3 2021 n 2022 r. Pesyntatute nokaseaTt CUNHO peayLmpaH Bpoi Ha noceLleHnsTa oT nauueHTute npea 2021 r

Abstract.
continued even in the post-covid year — 2022.
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INTRODUCTION

In 2020 and 2021 COVID-19 has turned into a
deadly pandemic, but it also had a devastating effect
on non-infectious chronic diseases, particularly on car-
diovascular. This situation was described by Prof. Hec-
tor Bueno as “sindemic” [1-3]. SARS Covid-2 — related
respiratory syndrome has a direct and strong biologi-
cal, pathophysiological and social interaction with car-
diovascular system [4-7].

Another serious problem was the admission to
hospital because, many of cardiological units and ICUs
were transformed into COVID-19 wards [8-11].

Mpod. o-p Veax 'pyes, am, e-mail: ivangruev@yahoo.com

That is why the outpatient treatment of cardio-
vascular diseases and risk factors and comorbid-
ities became even more important. Unfortunately,
the tools of telemedicine were not widely available
and used., especially in middle- and low-income
countries [12].

In the beginning, the panic and lack of clear ther-
apeutic algorithms for COVID-19 patients, resulted in
discontinuation of essential antihypertensive medica-
tions such as ACE- inhibitors. Later the protective role
of RAAS inhibition and statin therapy had been re-es-
tablished [13].
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Another potential risk for cardiovascular patients
was the potential prolongation of QT interval by the
medications, used for initial treatment of COVID-19 in-
fection [14].

The ESC promptly created specific guidelines for
diagnosis and management of CV diseases during the
COVID-19 pandemic, but in every day practice many
aspects of cardiovascular care were substandard [15].

In Bulgaria cardiovascular diseases traditionally
are the main cause of death, but in 2020 COVID 19
contributed significantly to the negative statistic. (Fig 1)
[16-24]. We must admit that low vaccination rate was
one of the reasons for these unpleasant results [25].
Another proven risk factor for Covid -19 mortality was
the air pollution, which is very prominent in the urban
areas of Bulgaria [26].

But even more worrying, was the number of excess
deaths, mainly due to lack of adequate cardiovascular
health care during the pandemic (Fig. 2).

MATERIAL AND METHODS

According to the regulations of the National Health-
care Fund in Bulgaria, patients with hypertension must
be send by the general practitioner to an annual con-
sultation with cardiologist. The examination includes
physical examination, BP measuring and ECG. Echo-
cardiography is mandatory every second year.

We studied the real-life data for these examinations
in one outpatient cardiological practice in the city cen-
ter of Sofia, Bulgaria. The population of this are con-
sists of predominantly elderly people — over 65 years of
age, who usually strictly follow the recommendations
for the annual cardiological consultation.

RESULTS

Compared to the data from the previous year /
(2020), 634 hypertensive patients were expected to be
examined in 2021, but only 243 of them attended the
annual cardiological examination — 102 men and 141
women.

172 (71%) were with worsened control of blood
pressure, 48 (20%) with new symptoms of heart fail-
ure, 16 (7%) with newly found atrial fibrillation and 13
(5%) with newly diagnosed diabetes mellitus. We found
out in the registry that 15 of these patients had died of
COVID-19 infection, one of myocardial infarction and
one of stroke (Table 1).

In just one day the cardiologist in this practice met
a patient with newly found decompensated diabetes,
a patient with new ECG data for myocardial cicatrix, a
patient with atrial fibrillation (Fig. 3) and a patient with
several collapses and ventricular tachycardia on the
ECG Holter!

Fig. 1. Mortality in Bulgaria in 2020
[16] (OECD/European Observatory on
Health Systems and Policies (2021),
Bulgaria: Country Health Profile 2021,
State of Health in the EU, OECD Pub-
lishing, Paris, https://doi.org/10.1787/
c1a721b0-en.

Weekly number of deaths m (OVID-19 deaths

3000

— Exress deaths

Fig. 2. excess of death in Bulgaria
[16] (OECD/European Observatory
on Health Systems and Policies, Bul-
garia: Country Health Profile 2021,
State of Health in the EU, OECD
Publishing, Paris, 2021, https://doi.
org/10.1787/c1a721b0-en
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Table1. Number of patients with worsened control of hypertension and comorbidities

Worsened control of blood pressure

New symptoms of heart failure

New atrial fibrillation | New diagnosis of diabetes mellitus

172 pts. — 71% 48 pts. — 20% 16 pts. - 7% 13 pts. - 5%
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Fig. 3. ECG of a patient with new onset of AF

Many patients had antiplatelet and anticoagulant
treatment prescribed after COVID-19 infection (often
without clear medical indications), but also had uncon-
trolled hypertension and that increases the risk of bleed-
ing including intracranial. On the other hand, the tempo-
rary or permanent interruption of the essential therapy
for cardiovascular diseases was not a rare case.

In 2022 we decided to revisit the data from the
same outpatient practice and see what happened after
the pandemic.

The patients had returned to the clinical visits. They
did not postpone their examinations anymore. In 2022
712 routine examinations of hypertensive patients were
done (Fig. 4) 498 — 70% of them had passed through
COVID-19 infection at least once and 75% of the pa-
tients over 65 were vaccinated.

The post-COVID symptoms were usual finding in
2022. Table 2 represents the main complaints among
the COVID-survivors.

PATIENTS VISITING THE CARDIOLOGICAL PRACTICE 1M YEARS
2021 & 2022

200

Year 2021-243 pis Year 2022-712 pis

Fig. 4. Number of cardiological examinations in 2021 and 2022

Table 2

Signs and Symptoms % of the

COVID-survivors

68%

Long lasting unclear fatigue with preserved
left-ventricular (LV) ejection fraction (EF) and
no substantial pulmonary changes

Newly diagnosed rhythm disturbances —
ventricular and supraventricular

58%

Uncontrolled arterial hypertension. 71%

6%

154 patients who had overcome the infection in
the previous 3 months, underwent echocardiog-
raphy and had small pericardial effusion

Symptoms of heart failure — shortness of
breath and peripheral edema, mainly with
preserved EF, were found. NT-proBNP was
not routinely examined

10%

Uncontrolled, long lasting antiaggregant and 1.2%
anticoagulant therapy, after the infection led
to 6 cases of haemorrhagic complications.

Fortunately, none of them was severe or fatal

When the patients were asked about their expla-
nation of these symptoms, 74 % associated them with
COVID 19 infection and 18 % with the vaccine.

DiscussION

COVID-19 infection, as respiratory but also endo-
thelial disease, had many deleterious effects, espe-
cially in patients with cardiovascular, cerebrovascular,
pulmonary and metabolic disorders. In Bulgaria it sig-
nificantly increased the mortality rate in direct and in-
direct manner. In our country the vaccination rate was



How COVID-19 aff ected the control of hypertension...

23

lowest in the EU region and that, combined with the
many comorbidities, led to excess of severe and com-
plicated cases. The hospitals were not prepared for
such pandemic eruption and were pushed to their limit
to treat the patients with COVID infection. That is why
their usual activities were reduced below the critical
minimum. Many acute coronary syndromes, strokes
and worsened heart failure cases didn’t receive ade-
quate treatment [17-21]. The outpatient care of cardio-
vascular diseases was also strongly damaged during
the pandemic years. The fear and anxiety were widely
spread in the Bulgarian society. Significant number of
patients missed their regular visits and also interrupt-
ed their therapy. [27]. That resulted in poor control of
arterial hypertension [28], delayed hospitalizations for
acute coronary syndromes and heart failure, uncertain
control of anticoagulation [27, 28]. These observations
were confirmed by our study. One year after the peak
of the pandemic, the post-Covid symptoms affected
great number of hypertensive patients. Up to 71% of
them still had problems with the control of the arterial
hypertension and there was significant number of new-
ly diagnosed cases of rhythm disturbances and heart
failure (mainly with preserved EF). The number of peri-
cardial effusions in our group was relatively low and
none of them was severe. The long-term consequenc-
es of this infection are not clear and will be assessed
in the future [29, 30].

CONCLUSIONS AND LIMITATIONS

Our research confirmed the major problems of
outpatient cardiovascular care in Bulgaria during the
COVID and early post-COVID years. It's design was
observational, retrospective and single centre study.
The ambulatory cardiological practice that was investi-
gated is located in the city centre of Sofia and that can
explain relatively high vaccination rate of the patients
with age more than 65, but this population is not repre-
sentative for other regions of Bulgaria.

No conflict of interest was declared

References:

1. Bueno H. COVID-19 and cardiovascular disease: a lethal
syndemic. E-Journal of Cardiology Practice, 17 Nov 2021;21(9).

2. Horton R. Offline: COVID-19 is not a pandemic. Lancet.
2020;396:874.

3. Nishiga M, Wang DW, Han Y et al. COVID-19 and cardiovas-
cular disease: from basic mechanisms to clinical perspectives. Nat
Rev Cardiol. 2020;17:543-58.

4. Yang J, Petitiean SJL, Koehler M et al. Molecular interac-
tion and inhibition of SARS-CoV-2 binding to the ACE2 receptor. Nat
Commun. 2020;11:4541.

5. Libby P, Luscher T. COVID-19 is, in the end, an endothelial
disease. Eur Heart J, 2020,41:3038-44.

6. Guzik TJ, Mohiddin SA, Dimarco A et al. Cardiovascular in-
volvement in COVID-19. Cardiovasc Res. 2020;116:1666-1687.

7. Harrison SL, Buckley BJR, Rivera-Caravaca JM et al. Car-
diovascular risk factors, cardiovascular disease, and COVID-19: an
umbrella review of systematic reviews. Eur Heart J Qual Care Clin
Outcomes. 2021;7:330-339.

8. UN Habitat Report on Cities and Pandemics : towards a
more just, green and healthy future. Discussion Paper Webinar 3.
Addressing systematic poverty and inequality in cities. December 8,
2020. [Accessed 24/10/21]

9. Centers for Disease Control and Prevention. Introduction
to COVID-19 Racial and Ethnic Health Disparities. [Accessed
24/10/21]

10. Mari-Del’Olmo M, Gotsens M, Pasarin Ml et al. Socio-
economic Inequalities in COVID-19 in a European Urban Area:
Two Waves, Two Patterns. Int J Environ Res Public Health.
2021;18:1256.

11. Islam N, Lacey B, Shabnam S et al. Social inequality and the
syndemic of chronic disease and COVID-19: county-level analysis in
the USA. J Epidemiol Community Health. 2021;75:496-500.

12. Grady CB, Claus EB, Bunn DA, Pagliaro JA, Lichtman JH,
Bhatt AB. Disparities in patient engagement with video telemedicine
among high-video-use providers during the COVID-19 pandemic.
Eur Heart J — Digital Health. 2021.

13. Rajagopalan S, Jackson RB, Narula J. COVID-19 and Emis-
sions: An Opportunity for Sustainable Global Health. Eur Heart J.
2021;42:3415-7.

14. Kisheva A, Yotov Y, Ognyanov S, Makaveeva, P. Role of
mineralcorticoid receptor blockade in COVID-19. Cardiovascular
Diseases, 2021; 52(2):3-8. (In Bulgarian).

15. Garvanski |, Petrov I, Simova |. Recommendations for
the follow-up of patients with cardiovascular disease when ad-
ministering potentially effective medications for the treatment of
COVID-19 with a purpose to reduce the risk of QT prolongation
and sudden cardiac death. Bulg Cardiol. 2020;26. 21-26. 10.3897/
bgcardio.26.e52960

16. The Task Force for the management of the Covid -19 of the
European Society of Cardiology. ESC guidance for the diagnosis and
management of cardiovascular disease during the COVID-19 pan-
demic. Eur Heart J. 2021 Nov 16 : ehab697

17. OECD/European Observatory on Health Systems and
Policies (2021), Bulgaria: Country Health Profile 2021, State of
Health in the EU, OECD Publishing, Paris, https://doi.org/10.1787/
c1a721b0-en.

18. MnapeHoBa W, MocnoavHos K, Ctanuesa H, Tuwesa-Tocno-
avHosa C. COVID-19: koraTo evH BUPYC NOCTaBs Ha KorneHe Lenus
cBaT. bbnrapcka kapgunonorna 2020;26(2): 27-38. // Mladenova Y,
Gospodinov K, Stancheva N, Tisheva-Gospodinova S. COVID-19:
when the world falls to its knees because of a virus. Bulgarian
Cardiology 2020;26(2): 27-38. (In Bulgarian) https://doi.org/10.3897/
bgcardio.26.e52847.

19. bonues [, 3nartapesa H, lMetpoB W. CbpaevHo-cbaosa
cuctema n COVID-19. Bbnrapcka kapauvonorus, 2021;27(3):16-23.
/I Boychev D, Zlatareva N, Petrov |. Cardiovascular system, and
COVID-19. Bulgarian Cardiology, 2021;27(3):16-23. (In Bulgarian),
https://doi.org/10.3897/bgcardio.27.e67571

20. Rangachev A, Marinov GK, Mladenov M. The demograph-
ic and geographic impact of the COVID pandemic in Bulgaria and
Eastern Europe in 2020. Sci Rep, 2022;12(1):6333, https://doi.
org/10.1038/s41598-022-09790-w

21. Rangachev A, Marinov GK, Mladenov M. The Impact and
Progression of the COVID-19 Pandemic in Bulgaria in Its First Two
Years. Vaccines (Basel). 2022 Nov 10;10(11):1901. doi: 10.3390/
vaccines10111901.

22. Tomov L, Velikova Ts, Batselova H. Estimating COVID Case
Fatality Rate in Bulgaria for 2020-2021. — In: Computer Science and



24

. Gruev, V. Tsanova

Education in Computer Science 18th EAI International Conference,
CSECS 2022, On-Site and Virtual Event, June 24-27, 2022, Pro-
ceedings (pp.102-115), Springer Cham, 2022, doi:10.1007/978-3-
031-17292-2_9.

23. Gurova, S-M. COVID-19: Study of the spread of the pandem-
ic in Bulgaria. Oct. 2021Conference: 22nd European Young Statisti-
cians Meeting — Proceedings At: Athens, Greece, 2021.

24. Tsanova D. et al. Bulgarian population — before COVID-19
and now. Eur J Public Health, 2022;32(Suppl_3):ckac131.063,
https://doi.org/10.1093/eurpub/ckac131.063

25. Bacheva M, Doynovska R, Demirevska L. Ankle-brachial in-
dex and cardiovascular risk prediction in survivors of COVID-19 (in
Bulgarian). Cardiovascular diseases, 2022;53(1):31-36.

26. Driggin E, Maddox TM, Ferdinand KC et al. ACC Health
Policy Statement on Cardiovascular Disease Considerations for
COVID-19 Vaccine Prioritization: A Report of the American College
of Cardiology Solution Set Oversight Committee. J Am Coll Cardiol.
2021;77:1938-48

27. Pozzer A, Dominici F, Haines A et al. Regional and global
contributions of air pollution to risk of death from COVID-19. Cardio-
vasc Res. 2020;116:2247-53.

28. Ivanova N. 97th EGPRN meeting that will be held at The
House of Doctors in Prague, Czech Republic, 12-15 Oct. 2023.
Do Bulgarian patients with cardiovascular diseases collide ac-
cess limitations to primary healthcare services during lockdown
in Bulgaria?

29. Postadzhiyan A, Yotov Y, Poulter N et al. May Measurement
Month 2021: an analsyis of blood pressure screening results from
Bulgaria. EHJ Suppl 2023 in press.

30. Simova |, Hristova D, Tzanovska H, et al. Post COV-
ID-19 Conditions and the Cardiovascular System. Fighting the
COVID-19 Pandemic. IntechOpen. 2021, doi: 10.5772/intecho-
pen.99197.

31. Chippa V, Aleem A, Anjum F. Post-Acute Coronavirus (CO-
VID-19) Syndrome. [Updated 2023 Feb 3]. In: StatPearls [Internet].
Treasure Island (FL): StatPearls Publishing; 2023 Jan. Available
from: https://www.ncbi.nlm.nih.gov/books/NBK570608/



