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Impact of the Novel Coronavirus Disease 2019 
(COVID-19) Pandemic on Cardiac Emergencies and 
Future Perspectives in Turkey

SARS-CoV-2-associated COVID-19 pandemic has affected the daily life of people across the world in 2020. Data about 
the course of viral involvement continues to be accumulated. COVID-19 is a multi-systemic disease, and the clinical pre-
sentations and possible complications may vary widely in different patient groups. The cardiovascular system is a primary 
target of COVID-19, and direct or indirect effects of viral involvement are observed. In addition to the direct effects of viral 
involvement on the cardiovascular system, decrement in acute cardiac emergencies has been experienced in many cardi-
ology clinics in Turkey during the pandemic. Moreover, there may be a possible increase in out-of-hospital cardiac arrests 
in the near future. In this narrative review, we aimed to discuss the cardiac manifestations of COVID-19, the possible drug 
interactions related to the drugs used for COVID-19 management, and the effect of the pandemic on cardiac emergencies. 
We believe that understanding the natural mechanism of cardiac involvement of SARS-CoV-2 and emphasizing the data 
about out-of-hospital arrests will help clinicians effectively deal with the preventable cardiovascular causes of death in the 
forthcoming waves of COVID-19.
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INTRODUCTION

SARS-CoV-2 virus-associated coronavirus disease (COVID-19) has caused a worldwide pandemic in 2020 that is 
ongoing at the time of writing this report (1). The health systems of countries around the world have faced various 
challenges during this pandemic. An increased need of intensive care beds, insufficient mechanical ventilators, and 
high rates of the COVID-19 infection among healthcare workers are the main challenges. In addition, government 
restrictions and policies to prevent infection spread continue to affect daily economic life. Turkey was one of the 
last countries to have proven COVID-19 cases, and following the diagnosis of the first COVID-19 cases, the 
central government announced a partial lockdown for citizens aged >65 y. A curfew order for weekends was also 
announced for the general population (2).

Although COVID-19 patients mostly present with a primary clinical presentation of pneumonia, many other sys-
temic involvement findings have been reported (3, 4). In addition, cardiac involvement is observed in COVID-19. 
Cardiac problems may be attributable to direct myocardial involvement of the virus or in the form of myocardial 
infarction due to an increased tendency to thrombosis in the course of disease (Fig. 1). In addition, antiviral agents 
used for COVID-19 treatment are reported to exert arrhythmic effects (5). Another issue that concerns cardiolo-
gists in this process is decreased cardiac emergency admissions to hospitals during the pandemic (6, 7). With the 
onset of the global pandemic and the first proven case in Turkey, the Turkish Society of Cardiology published a 
consensus paper on the management of acute cardiac emergencies during the COVID-19 outbreak (8).

In this narrative review, we aimed to emphasize the effects of the COVID-19 pandemic on our daily cardiology 
practice and discuss future implications of the global outbreak on cardiovascular diseases.

Cardiovascular Manifestations of Novel Coronavirus Infection
The course of COVID-19 consists of the following 3 intertwined phases: early infection phase, pulmonary in-
volvement phase, and hyperinflammation phase (9). The first phase includes the passage and replication of the 
virus into the lung tissue. Monocytes and macrophages that are innate immunity elements are responsible for 
fighting against the virus during this period, and the patient may have mild constitutional symptoms. Pulmonary 
tissue damage develops in the next step, and vasodilatation, increased endothelial permeability, and leukocyte 
activation occur in the second stage; this pathogenesis results in pulmonary damage, hypoxemia, and increased 
cardiovascular stress. Ten percent of the patients in the second stage progress to the hyperinflammation stage. 
The hyperinflammation phase is characterized by the development of acute respiratory distress syndrome 
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(ARDS), acute cardiac damage, multiple organ failure, secondary 
bacterial infections, sepsis, and increased need for intensive care 
(10–12). Although the exact mechanism of cardiac injury remains 
unclear, some possible mechanisms have been suggested. Acute 
cardiac injury, distinguished by an increase in high-sensitivity 
cardiac troponins, has been reported in 8%–12% of COVID-19 
patients (13). Acute myocardial injury is a strong negative predic-
tor of prognosis in COVID-19 patients. COVID-19 patients with 
underlying cardiovascular issues have worse prognosis; therefore, 
we must ensure careful treatment for these patients. The primary 
concerns in patients who develop cardiovascular complications 
are the increased need for mechanical ventilation and the pos-
sible onset of malign arrhythmias related to either strained myo-
cardial tissue or arrhythmical side effects of antiviral and anti-in-
flammatory agents.

There are 2 receptors on the host cell surface to which SARS-
CoV-2 is attached (angiotensin- converting enzyme-2 and 
transmembrane protease serine-2). Clinicopathological reports 
revealed a relationship between severe COVID-19 and viral coag-
ulopathy interaction with ARDS that develops because of pulmo-
nary embolism, venous/arterial/microvascular thrombosis, lung 
endothelial damage, and associated thrombotic complications 
(14). An increase in the vasoconstrictor angiotensin-II, a decrease 
in the vasodilator angiotensin, and sepsis-related cytokine release 
trigger coagulopathy in COVID-19 patients. Half of those with 
severe COVID-19 develop coagulopathy. An increase in the 
D-Dimer level is the most striking finding with respect to coag-
ulation parameters in COVID-19 patients, and the progressive 
increase has worse clinical consequences. Deep vein thrombosis 
and pulmonary embolism have been observed in up to 40% of the 
patients who were administered standard doses of low molecu-
lar weight heparin (LMWH). Moreover, pulmonary microvascular 
thrombosis may play a role in the development of progressive 
lung failure. It is suggested that higher doses of LMWH may be 
preferred, considering the patient-based risk and D-Dimer level 
in terms of preventing thrombosis development. LMWH can also 
positively affect the complex coagulopathy in COVID-19 patients 
by suppressing the interleukin-6 (IL-6) levels and exerting antico-
agulant effects (15, 16).

Possible Adverse Effects of Drug Therapies Used for Treating 
COVID-19
Drugs used for COVID-19 treatment have various cardiovascular 
adverse effects. Considering that one third of the patients have a 
history of underlying cardiac disease, these adverse effects may 
cause serious comorbidities, even mortality (17). Hydroxychloro-
quine that is used for COVID-19 treatment is included in the treat-
ment protocols of many countries of the world. In the initial period 
of the COVID-19 pandemic, despite the lack of a proven positive 
clinical effect, hydroxychloroquine was used widely owing to the 
lack of any other effective treatment (18). High-dose hydroxychlo-
roquine is believed to reduce the viral load, and its efficacy can in-
crease when it is used in combination with azithromycin or various 
antiviral drugs (19).

Hydroxychloroquine is a hECG potassium channel blocker that 
can increase the QTc interval and triggering fatal arrhythmias. 
Significant QTc prolongation of up to 20% has been reported in 
a patient series that examined the proarrhythmic effects of hy-
droxychloroquine treatment in COVID-19 patients (20, 21). The 
potential clinical benefit of hydroxychloroquine in the initial phase 
of the pandemic has pushed the QTc interval evaluation into the 
background. In fact, the decision regarding the use of hydroxy-
chloroquine in combination with other hECG blocking drugs, such 
as azithromycin, lopinavir, and ritonavir should be made carefully.

We do not have any data on the use of hydroxychloroquine in pa-
tients with a basal QTc interval ≥500 ms; however, it is known that 
prospective studies are designed to study this subject. No difference 
was found between the use of hydroxychloroquine as monotherapy 
or in combination with azithromycin in a sample of COVID-19 
patients with a basal QTc interval of 433 ms (20). Significant pro-
longation in the QTc interval was observed in 2% of the patients. 
However, the use of hydroxychloroquine in this study was short-
term (median 9 d). The reported time to reach steady-state plasma 
levels of hydroxychloroquine is 180 d. The effect of the long-term 
use of hydroxychloroquine on the QTc interval can be explained 
more clearly with observational studies on patients using hydroxy-
chloroquine for other indications (22). It has been suggested that 
prolongation of the QTc interval may be more pronounced with 
more extended use. In conclusion, underlying cardiovascular dis-
eases and the use of drugs that can prolong the QTc interval should 
be questioned in the COVID-19 patients in whom hydroxychlo-
roquine is started as monotherapy or in combination with other 
medication. Drugs that prolong the QTc interval, which are not 
vital, should be discontinued. Basal serum electrolytes should be 
measured before treatment, and low values (K+/Mg++/Ca++) should 
be replaced. In patients with a basal QTc interval >470 ms, hy-
droxychloroquine should be used cautiously under close monitor-
ing. The algorithm for the use of hydroxychloroquine with respect 
to the basal and follow-up QTc intervals is shown in Figure 2.

Demographics and Management of Acute Cardiac 
Emergencies in the Pandemic Era
With the onset of the COVID-19 pandemic, many cardiologists 
have observed a decrease in the emergency admissions because 
of acute coronary syndrome (ACS). Studies conducted in various 
European countries on this subject have shown a decrease in the 
emergency room admissions because of acute cardiac emergencies 

Figure 1. Mechanisms playing a role in the development of 
cardiac injury in COVID-19 patients
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(23–25). Italy was the most affected country in the first weeks of 
pandemic onset, and a 48.4% reduction in the acute myocardial 
infarction admissions compared to that during the same period 
in 2019 was reported across the country (23). In addition to the 
reduction in acute cardiac emergency admissions, an increase in 
myocardial infarction complications, such as acute mitral regurgi-
tation and myocardial rupture, were reported in the patient pop-
ulation. Similarly, in a study conducted in our country on this top-
ic, a sharp decrease in the number of acute myocardial infarction 
was observed even in cardiology referral centers, with high patient 
volumes with the onset of the pandemic (7). An increased time 
interval between symptom onset and emergency admission was 
observed in a study conducted in Turkey (26).

Following the announcement of the first proven case in Turkey, the 
national government developed and implemented various policies 
and arrangements to restrict the effects of the pandemic around 
the country. Curfew order for the population aged >65 y and 
curfew order covering the general population for weekends were 
the main precautions (27, 28). These curfew orders raised some 
concerns among cardiologists about the medical management of 
ACS patients aged >65 y (8). The Turkish Society of Cardiology 
published a consensus paper about the management of ACS pa-
tients during the COVID-19 pandemic, and periodic updates of 
this consensus paper continue to be published, with updates on 
the knowledge regarding cardiac involvement in COVID-19. How-
ever, we do not have any data about the probable cardiac death 
rates in older patients during the COVID-19 outbreak. We believe 
that a study that assesses the prevalence of out-of-hospital sudden 
deaths and their possible detectable causes, especially in subjects 
aged >65 y, during the ongoing COVID-19 pandemic, will pro-
vide helpful results. In Italy, a preliminary study conducted on the 
residents of the Lombardia region demonstrated a 52% increase 
in out-of-hospital deaths in 2020 as compared to those in 2019 
(29). We need similar statistical data about Turkey to identify the 

possible increase in out-of-hospital deaths. These concerns also 
exist with respect to the possible future increase in patients with in-
tractable heart failure symptoms. Further, we believe that statistical 
analysis of patients with de novo heart failure admissions should be 
performed carefully in Turkey in the future.

Social isolation and decrease in physical activity may have some 
effects on the health status of the population. Physical inactivity, 
even for short periods of 1–4 wk may exert adverse effects on an 
individual’s physical health. Some preliminary studies have investi-
gated the possible negative effects of social isolation and physical 
inactivity on the increasing burden of cardiovascular diseases (30). 
The pandemic may have some indirect, adverse effects on the gen-
eral population even though increasing social isolation.

In the COVID-19 era, cardiologists and cardiovascular surgeons 
may tend to finish the revascularization treatment of coronary ar-
tery disease patients in the catheter laboratory. In a preliminary 
study, coronary artery bypass grafting (CABG) surgery rates were 
lower with the onset of the COVID-19 pandemic (31). Thus far, we 
do not have any data on the rates of PCI and CABG in the ACS 
population; however, concerns about the possibly higher compli-
cation rates with more complex revascularization techniques and 
the need of longer hospitalizations may withdraw the heart team 
members from getting a CABG decision.

CONCLUSION

The COVID-19 pandemic has exerted distinct effects on daily so-
cial and work life. Cardiovascular issues are among the most com-
mon reasons for the use of emergency services during the ongoing 
pandemic era. Viral infection may exert a direct effect via myocar-
dial involvement or indirect effects through drug interactions. In 
addition, the risk of viral transmission raises concerns among the 
general population with respect to hospital admissions, even for 
emergent situations, such as myocardial infarction. The rates of 

Figure 2. Management of hydroxychloroquine therapy as per the evaluation of basal and follow-up QTc intervals
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out-of-hospital deaths without a definable etiology and the preva-
lence of de novo heart failure patients should be researched in our 
country. These data may help clinicians manage the preventable 
cardiovascular causes of death in the forthcoming waves of the 
COVID-19 outbreak.

Peer-review: Externally peer-reviewed.

Author Contributions: Concept – AC, AEK, EC; Design – AC, AEK, EC; 
Supervision – AC, AEK, EC; Resource – AC, AEK, EC; Materials – AC, 
AEK, EC; Data Collection and/or Processing – AC, AEK, EC; Analysis 
and/or Interpretation – AC, AEK, EC; Literature Search – AC, AEK, EC; 
Writing – AC, AEK, EC; Critical Reviews – AC, AEK, EC.

Conflict of Interest: The authors have no conflict of interest to declare.

Financial Disclosure: The authors declared that this study has received 
no financial support.

REFERENCES

1. Topol EJ. COVID-19 can affect the heart. Science 2020; 370(6515): 
408–9. [CrossRef]

2. Ministry of Health of Turkey. Current status in Turkey 2020. Available 
from: URL: https://covid19.saglik.gov.tr. Accessed Dec 20, 2020.

3. Hendren NS, Drazner MH, Bozkurt B, Cooper LT Jr. Description and 
proposed management of the acute COVID-19 cardiovascular syn-
drome. Circulation 2020; 141(23): 1903–14. [CrossRef]

4.	 Şimşek	 Yavuz	 S.	 Cardiovascular	 system	 and	 COVID-19.	 [Article	 in	
Turkish]. Turk Kardiyol Dern Ars 2020; 48(7): 635–9. [CrossRef]

5. Costa IBSDS, Bittar CS, Rizk SI, Araújo Filho AE, Santos KAQ, Mach-
ado TIV, et al. The heart and COVID-19: What cardiologists need to 
know. Arq Bras Cardiol 2020; 114(5): 805–16.

6. Solomon MD, McNulty EJ, Rana JS, Leong TK, Lee C, Sung SH, et 
al. The COVID-19 pandemic and the incidence of acute myocardial 
infarction. N Engl J Med 2020; 383(7): 691–3. [CrossRef]

7.	 Kundi	H,	Balcı	MM,	Güngörer	B,	Yeşiltepe	M,	Coşkun	N,	Sürel	AA.	
Trends in acute myocardial infarction admissions during the COVID-19 
pandemic in Ankara, Turkey. Anatol J Cardiol 2020; 24(2): 81–2.

8. Aktoz M, Altay H, Aslanger E, Atalar E, Aytekin V, Baykan AO, et al. 
Consensus Report from Turkish Society of Cardiology: COVID-19 and 
cardiovascular diseases. What cardiologists should know. (25th March 
2020)]. Turk Kardiyol Dern Ars 2020; 48(Suppl 1): 1–48.

9. Goha A, Mezue K, Edwards P, Nunura F, Baugh D, Madu E. COVID-19 
and the heart: An update for clinicians. Clin Cardiol 2020; 43(11): 
1216–22. [CrossRef]

10. Gerstein NS, Venkataramani R, Goumas AM, Chapman NN, Deriy L. 
COVID-19-related cardiovascular disease and practical considerations 
for perioperative clinicians. Semin Cardiothorac Vasc Anesth 2020; 
24(4): 293–303. [CrossRef]

11. Bandyopadhyay D, Akhtar T, Hajra A, Gupta M, Das A, Chakraborty 
S, et al. COVID-19 pandemic: Cardiovascular complications and future 
implications. Am J Cardiovasc Drugs 2020; 20(4): 311–24. [CrossRef]

12. Mahenthiran AK, Mahenthiran AK, Mahenthiran J. Cardiovascular 
system and COVID-19: Manifestations and therapeutics. Rev Cardio-
vasc Med 2020; 21(3): 399–409. [CrossRef]

13. Bansal M. Cardiovascular disease and COVID-19. Diabetes Metab Syn-
dr 2020; 14(3): 247–50. [CrossRef]

14. Kipshidze N, Dangas G, White CJ, Kipshidze N, Siddiqui F, Lattimer 
CR, et al. Viral coagulopathy in patients with COVID-19: Treatment 
and care. Clin Appl Thromb Hemost 2020; 26: 1076029620936776.

15. Miesbach W, Makris M. COVID-19: Coagulopathy, risk of thrombo-
sis, and the rationale for anticoagulation. Clin Appl Thromb Hemost 

2020; 26: 1076029620938149. [CrossRef]

16. Haimei MA. Pathogenesis and treatment strategies of COVID-19-relat-
ed hypercoagulant and thrombotic complications. Clin Appl Thromb 
Hemost 2020; 26: 1076029620944497. [CrossRef]

17. Naksuk N, Lazar S, Peeraphatdit TB. Cardiac safety of off-label 
COVID-19 drug therapy: a review and proposed monitoring protocol. 
Eur Heart J Acute Cardiovasc Care 2020; 9(3): 215–21. [CrossRef]

18. Monzani A, Genoni G, Scopinaro A, Pistis G, Kozel D, Secco GG. QTc 
evaluation in COVID-19 patients treated with chloroquine/hydroxy-
chloroquine. Eur J Clin Invest 2020; 50(6): e13258. [CrossRef]

19. Gautret P, Lagier JC, Parola P, Hoang VT, Meddeb L, Sevestre J, et al. 
Clinical and microbiological effect of a combination of hydroxychloro-
quine and azithromycin in 80 COVID-19 patients with at least a six-day 
follow up: A pilot observational study. Travel Med Infect Dis 2020; 34: 
101663. [CrossRef]

20. Mazzanti A, Briani M, Kukavica D, Bulian F, Marelli S, Trancuccio A, 
et al. Association of hydroxychloroquine with QTc interval in patients 
with COVID-19. Circulation 2020; 142(5): 513–5. [CrossRef]

21.	Mercuro	NJ,	Yen	CF,	Shim	DJ,	Maher	TR,	McCoy	CM,	Zimetbaum	
PJ, et al. Risk of QT interval prolongation associated with use of hy-
droxychloroquine with or without concomitant azithromycin among 
hospitalized patients testing positive for coronavirus disease 2019 
(COVID-19). JAMA Cardiol 2020; 5(9): 1036–41. [CrossRef]

22. Carmichael SJ, Charles B, Tett SE. Population pharmacokinetics of 
hydroxychloroquine in patients with rheumatoid arthritis. Ther Drug 
Monit 2003; 25(6): 671–81. [CrossRef]

23. De Rosa S, Spaccarotella C, Basso C, Calabrò MP, Curcio A, Filardi 
PP, et al; Società Italiana di Cardiologia and the CCU Academy inves-
tigators group. Reduction of hospitalizations for myocardial infarction 
in Italy in the COVID-19 era. Eur Heart J 2020; 41(22): 2083–88. 
Erratum in: Eur Heart J 2021; 42(4): 322. [CrossRef]

24. Metzler B, Siostrzonek P, Binder RK, Bauer A, Reinstadler SJ. Decline 
of acute coronary syndrome admissions in Austria since the outbreak of 
COVID-19: the pandemic response causes cardiac collateral damage. 
Eur Heart J 2020; 41(19): 1852–3. [CrossRef]

25. Primessnig U, Pieske BM, Sherif M. Increased mortality and worse car-
diac outcome of acute myocardial infarction during the early COVID-19 
pandemic. ESC Heart Fail 2021 8(1): 333–43. [CrossRef]

26.	Çinier	G,	Hayıroğlu	M,	Pay	L,	Yumurtaş	A,	Tezen	O,	Parsova	KE,	et	
al. Effect of the COVID-19 pandemic on access to primary percutane-
ous coronary intervention for ST-segment elevation myocardial infarc-
tion. Turk Kardiyol Dern Ars 2020; 48(7): 640–5.

27. Anadolu Ajans. Turkey, health, lastest on coronavirus outbreak. 
Available from: URL: https://www.aa.com.tr/en/health/turkey-eas-
es-covid-19-curfew-for-65-youngsters/1831723. Accessed Dec 20, 
2020.

28. Anadolu Ajans. Turkey, health, lastest on coronavirus outbreak. Avail-
able from: URL: https://www.aa.com.tr/en/health/turkey-to-im-
pose-partial-weekend-coronavirus-curfews/2047379. Accessed Dec 
20, 2020.

29. Baldi E, Sechi GM, Mare C, Canevari F, Brancaglione A, Primi R, et 
al; Lombardia CARe researchers. COVID-19 kills at home: the close 
relationship between the epidemic and the increase of out-of-hospital 
cardiac arrests. Eur Heart J 2020; 41(32): 3045–54. [CrossRef]

30. Peçanha T, Goessler KF, Roschel H, Gualano B. Social isolation during 
the COVID-19 pandemic can increase physical inactivity and the glob-
al burden of cardiovascular disease. Am J Physiol Heart Circ Physiol 
2020; 318(6): H1441–6. [CrossRef]

31. Casey L, Khan N, Healy DG. The impact of the COVID-19 pandemic 
on cardiac surgery and transplant services in Ireland’s National Centre. 
Ir J Med Sci 2021; 190: 13–7. [CrossRef]

https://doi.org/10.1126/science.abe2813
https://doi.org/10.1161/CIRCULATIONAHA.120.047349
https://doi.org/10.5543/tkda.2020.65204
https://doi.org/10.1056/NEJMc2015630
https://doi.org/10.14744/AnatolJCardiol.2020.70206
https://doi.org/10.1002/clc.23406https://doi.org/10.1002/clc.23406
https://doi.org/10.1177/1089253220943019
https://doi.org/10.1007/s40256-020-00420-2
https://doi.org/10.31083/j.rcm.2020.03.124
https://doi.org/10.1016/j.dsx.2020.03.013
https://doi.org/10.1177/1076029620936776
https://doi.org/10.1177/1076029620938149
https://doi.org/10.1177/1076029620944497
https://doi.org/10.1177/2048872620922784
https://doi.org/10.1111/eci.13258
https://doi.org/10.1016/j.tmaid.2020.101663
https://doi.org/10.1161/CIRCULATIONAHA.120.048476
https://doi.org/10.1001/jamacardio.2020.1834
https://doi.org/10.1097/00007691-200312000-00005
https://doi.org/10.1093/eurheartj/ehaa690
https://doi.org/10.1093/eurheartj/ehaa314
https://doi.org/10.1002/ehf2.13075
https://doi.org/10.5543/tkda.2020.95845
https://doi.org/10.1093/eurheartj/ehaa508
https://doi.org/10.1152/ajpheart.00268.2020
https://doi.org/10.1007/s11845-020-02292-6



