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REVIEW ARTICLE

COVID-19 pandemic and its impact on service provision:
A cardiology prospect

Sana Adama�, Syeda Anum Zahraa�, Cheryl Yan Ting Chora, Yuti Kharea and Amer Harkyb,c�
aSt George’s, University of London, London, UK; bDepartment of Cardiothoracic Surgery, Liverpool Heart and Chest Hospital,
Liverpool, UK; cDepartment of Integrative biology, Faculty of Life Sciences, University of Liverpool, Liverpool, UK

ABSTRACT
Coronavirus disease 2019 (COVID-19) pandemic has significantly impacted the availability of car-
diology services and management of cardiac conditions. Elective surgeries, outpatient appoint-
ments and cardiac imaging have been largely cancelled across the world due to the risk of
infection transmission and the need for reallocation of resources to deal with the increasing
number of COVID-19 patients. The impact on patients with cardiac co-morbidities during these
times may be drastic. However, cardiologists and hospitals across the world have implemented
measures to ensure on-going monitoring and care of patients remotely. In this review, we dis-
cuss the impact of COVID-19 on cardiac services including interventional cardiology services, car-
diac imaging and outpatient appointments. In addition, implications for future research and
clinical practice are also discussed.
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Introduction

Coronavirus disease 2019 (COVID-19) pandemic has
caused a state of alarm across the world. As of 7th
June 2020, there have been over 6 million cases
reported with >300,000 deaths globally [1]. Pre-exist-
ing cardiovascular disease (CVD) has been associated
with severe COVID-19 infection. The exact prevalence
of CVD in COVID-19 patients is unknown; however,
the prevalence has been reported to be 16.4% of CVD
and 17.1% of hypertension in COVID-19 patients in
China. [2,3]. COVID-19 patients with pre-existing CVD
were reported to more likely to require intensive care
unit admission [2,3]. Therefore, it is paramount that
patients with pre-existing cardiac disease are contin-
ued to be monitored despite the rising pressure and
burden on the healthcare system.

COVID-19 has significantly impacted hospital cardi-
ology services in a number of different ways. The
number of cardiology interventions has decreased
worldwide over the past few months [2,4–6]. All elect-
ive, non-urgent procedures are currently cancelled,
and medically fit in-patients are being discharged.
These measures have been taken to allow resources to
be reallocated to deal with COVID-19 patients and to

reduce the risk of infection transmission. In this
review, we discuss the impact of the COVID-19 pan-
demic on cardiology services such as cardiac imaging,
interventional cardiology services and outpatient
appointments. Implications for future clinical practice
and research are also discussed.

Cardiac imaging

The potential cardiac complications of COVID-19 infec-
tion (Figure 1) in patients can increase the burden on
cardiac imaging services [3,7]. The indication for car-
diac imaging should be considered carefully to
decrease the risk of infection from patient to patient,
imager to patient and patient to imager [7]. Imaging
should only be performed if it is deemed necessary
and is likely to change patient management or be life-
saving [7,8]. When requesting cardiac imaging, a num-
ber of factors should be considered. In patients with
confirmed or suspected COVID-19, there is a potential
risk of infection transmission to professionals and con-
tamination of imaging equipment and facilities [7].
Furthermore, there may be a risk of widespread con-
tamination due to transportation of the critically ill or
high-risk COVID-19 patients [7]. It is also important to
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consider the consumption of personal protective
equipment (PPE) by professionals carrying out the
imaging and the time and resources needed to clean
the equipment after use [7]. In many countries, imag-
ing for non-urgent or elective patients has been can-
celled or postponed [9]. However, cardiac imaging is
still widely being requested in emergency depart-
ments and for in patients with acute cardiac decom-
pensation [7].

Due to the COVID-19 pandemic, there may be a
change in the use of certain cardiac imaging modal-
ities [7]. COVID-19 patients can present with increased
troponin levels associated with myocardial injury
[3,10]. Compurterised Tomography (CT) angiography
can possibly be used instead of invasive coronary
angiography to confirm or exclude the diagnosis of
acute coronary syndrome (ACS); this would help
reduce exposure of COVID-19 to all members of the
catheterisation lab [7,11].

Cardiac CT or magnetic resonance imaging (MRI)
scans can also be used as alternatives to transesopha-
geal echocardiography (TOE) due to increased risk of
contamination of equipment and personnel with TOE
[7]. Furthermore, if TOE is indicated in a COVID-19
patient, it may be possible to perform a focussed car-
diac ultrasound study (FoCUS) as an alternative [7,12].
FoCUS uses handheld or smaller lap-top-based scan-
ners which are easier to cover, clean, and disinfect
than larger machines [12,13]. Ideally, separate dedi-
cated scanners exclusively for COVID-19 patients, that
remain within designated COVID-19 areas should be
considered [7]. However, this is not possible in all
centres. Therefore, it is paramount that cardiac imag-
ing is performed if absolutely necessary and is likely
to change patient management.

Cardiac imaging cancellation for non-COVID-19
patients can delay their diagnosis and treatment.

Therefore, it is important that other ways to image
patients remotely are put into place. For example,
pocket-size ultrasound devices (PUDs) can be provided
to patients with cardiac dysfunction, and their use can
be directed off-site by cardiologists [14]. These devices
can be used to screen for left ventricular systolic dys-
function, left atrial enlargement, and elevated central
venous pressure [14]. Furthermore, to monitor and
support the ongoing care of patients with congenital
heart disease, software-based remote cardiac MRI serv-
ices have been reported to be both feasible and suc-
cessful in allowing ongoing management of these
patients [15]. Using devices and specific software that
allow remote imaging will minimise disruption for
patients. Furthermore, it will allow doctors to provide
a real-time interpretation of images, diagnosis, guid-
ance and treatment options to patients remotely.

Further investment of research, time and finances is
necessary to establish remote cardiac imaging services
that can allow ongoing care and management of
patients with cardiac disease during this outbreak.

Interventional cardiology services

The COVID-19 pandemic has put an enormous strain
on healthcare services and has significantly affected
interventional cardiology facilities. Interestingly, there
has been a reduction in hospital presentations of car-
diovascular conditions such as ischaemic heart disease,
decompensated heart failure and endocarditis
[16,17,18]. Although the exact impact on emergency
cardiology services is unknown, reports highlight that
there has been a reduction in emergency procedures
during this pandemic [18].

The diagnosis and treatment of ACS has been
affected due to the shift in focus of healthcare sys-
tems towards caring for COVID-19 patients [19]. A

Figure 1. Cardiovascular complications of COVID-19. Original illustration created using BioRender.
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Consensus Statement from the American College of
Emergency Physicians has highlighted that due to
increasing bed pressures and increasing volume of
COVID-19 patients, there may be delays in diagnosis
and management of patients with ACS [20].

The time taken for STEMI patients to present to
hospital and the time taken to treat them has signifi-
cantly increased. In Hong Kong, Tam et al. [5] found
that patients are presenting to hospital �319min after
symptom onset compared to �88min prior to the
pandemic; this is a significant increase of almost four
times. [5] Time of arrival in the catheterisation labora-
tory to successful wire crossing was also increased
from �22min pre-pandemic to 33min post-pandemic
[5]. These delays may be attributed to limited staff
availability due to illness with the COVID-19 infection
and the need to don PPE which can be
time-consuming.

The delay in patient presentation to hospital with
conditions such as MI could be detrimental, possibly
leading to out of hospital cardiac arrest. Analysis car-
ried out in France highlighted that there was a 13%
increase in out of hospital cardiac arrests [21]. A pro-
portion of these cases can be attributed directly to
infection with COVID-19, however, in patients who
tested negative for COVID-19 the indirect effect of the
virus such as heightened public anxiety, perceptions
that hospitals are areas of high infection transmission
and reorganisation of the healthcare system may have
contributed to the increase in out of hospital cardiac
arrests. A study conducted to evaluate the use of the
handheld ECG in India found it to be valuable in mon-
itoring heart disease remotely [22]. Such technology
could be valuable for use with high-risk patients as it
can allow for immediate examination and can help
prevent patients going into cardiac arrest both in-hos-
pital and out of hospital [23]. Currently, the literature
on the long-term impact of delaying interventional
cardiology procedures due to the pandemic is limited.
Future studies could evaluate the long-term effects of
delaying interventional cardiology procedures and
could help identify strategies to decrease their impact
on cardiovascular morbidity and mortality.

Despite COVID-19’s potential cardiac manifestations
(Figure 1) and the association of viral infections with
an increased rate of MI, current literature reports the
number of PPCI’s has reduced internationally
[4,3,5,24,25,26]. Rodr�ıguez-Leor et al. reported that in
Spain, there was a 48% reduction in PPCI during the
pandemic compared to before the pandemic. The
observed decrease in PPCI could be attributed to a
reduction in available interventional cardiologists as

5% were reported to be infected with COVID-19 [18].
Furthermore, reports from Austria showed a decline of
39.4% in admissions for PPCI due to ACS [17].
Similarly, analysis in the United States (US) has esti-
mated a 38% decrease in PPCI for STEMI treatment [4].
Additionally, these findings were further highlighted
by primary data collected from the cardiology depart-
ment at Liverpool Heart and Chest Hospital. In order
to maximise efforts to support COVID-19 patients, all
elective coronary angiograms have been cancelled
due to the risk of infection transmission and to priori-
tise emergency and urgent cases with severe coronary
disease. It was found that the number of PPCI per-
formed reduced from an average of 2.1 PPCI per day
to 1.1 PPCI procedures during COVID-19 lockdown
(between 23.03.2020 to 20.04.2020). There is no clear
explanation for the reduction in PPCI. However, espe-
cially with the centralisation of services and anxiety
surrounding the transmission of infection in hospital;
it could be possible that patients are reluctant to call
emergency services on symptom onset. It could be
possible that elderly patients with atypical presenta-
tions of MI, ignore their symptoms thus fail to present
to hospital.

Although the reasons underlying the decrease in
PPCI are likely to be multifactorial, The primary cause
of a reduction in PPCI appears to be due to delay in
patients presenting to hospitals. Patients may perceive
hospitals to be areas at high risk of COVID-19 trans-
mission and, therefore, delay presenting. However, it is
also important to note that there could have been
staff deployment or illness, which may have also con-
tributed to the reduction in PPCI [18,27]. Furthermore,
it can be proposed that the number of PPCI per-
formed may be indirectly affected by behavioural
changes in the general public. For example, a change
in smoking habits with people smoking less due to
fear that smoking could increase their risk of infection
[28]. During this period, in which health is even more
important than usual, people may try to adopt health-
ier lifestyles which would decrease the risk of MI and
hence PPCI.

During the COVID-19 pandemic PPCI has remained
the standard treatment for STEMI patients at hospitals
which are capable of performing PPCI in a time-effi-
cient manner with the appropriate PPE. The American
College of Emergency Physicians has suggested that
thrombolysis could be administered prior to PPCI for
STEMI patients in hospitals where there are limited
PPCI facilities or if PPCI is not feasible. During this pan-
demic, administration of thrombolysis prior to PPCI
has been shown to be valuable in STEMI patients as
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indicated by reports from the Sichuan hospital in
China [20]. Thrombolysis may be useful in patients
presenting with ACS in regions with limited or over-
whelmed cardiac facilities, or where PPCI cannot be
performed within 120min. Updating thrombolysis pro-
tocols, ensuring hospitals are fully stocked with throm-
bolytics as well as staff training will promote efficient
management of patients with STEMI [29]. Optimising
medical management of cardiac emergencies is para-
mount during this pandemic as it would help dis-
charge patients quickly, reduce bed pressures and the
risk of transmission of infections.

Surgical procedures for patients with structural
heart disease (SHD) have also been affected. The guid-
ance issued by the Centre for Medicare and Medicaid
Services(CMS) in the United States has recommended
limiting cardiac surgical procedures to ’highly symp-
tomatic patients’ [30]. As a result, a number of [31]aor-
tic valve replacement surgeries for low-risk patients
have been delayed. Tanguturi et al. have suggested
that patients with aortic stenosis should be monitored
via virtual assessments every 1–3months to assess dis-
ease progression and treatment should be delayed
until the pandemic subsides [32]. However, the risk of
delaying treatment should be balanced against the
risk of patient exposure to infection and current
resource limitations[33].

Outpatient appointments

Many patients frequently visit the hospital for treat-
ment and monitoring of disease progression. Due to
the increased risk of severe infection in patients with
cardiac co-morbidities, all outpatient procedures and
appointments have been cancelled to reduce face-face
contact [31,34].

The role of telemedicine and remote consultations
is of considerable importance during the current pan-
demic [35]. The European Society of Cardiology
strongly encourages the use of telemedicine, espe-
cially in vulnerable groups such as older patients [8].
Telemedicine encompasses virtual video and tele-
phone visits, as well as home monitoring tools [36,37].
There are several telemedicine platforms available to
healthcare providers, each of which can be tailored to
the patient’s needs [35,37,38]. Telemedicine can allow
adequate monitoring and management of patients
remotely while reducing the risk of transmission of
infection. Telemedicine platforms can also be used to
provide training to medical staff.

Patients with chronic conditions such as heart failure
(HF), if not closely monitored, are at risk of acute cardiac
decompensation [39]. HF patients can be monitored by
use of telehealth programmes and equipping patients
with monitors that can communicate information dir-
ectly to care providers. The use of telemedicine has
shown similar health outcomes compared to face-to-face
appointments for HF patients [37]. The Heart Failure
Society of America suggests that Virtual Visits (VV) can
be potentially offered to patients with HF [40]. Virtual
visits (VV) allow real-time interaction between patient
and clinician and have the potential to save time and
cost; they have also been reported to improve patient
satisfaction which was related to the convenience of
avoiding travel to health care centres [41–43]. Gorodeski
et al. reported that VV’s had decreased no-show rate
compared to in-person appointments with no significant
difference in hospital readmissions, emergency depart-
ment visits or deaths between the two study arms [40].

In addition to the reduced exposure to COVID-19,
there are several advantages of VV. Some patients find
it easier to have discussions about their healthcare in
the presence of their family members which may not
be available for in-hospital appointments [40]. From a
healthcare system perspective, VV can allow realloca-
tion of resources and increased focus on in patient
services which are at risk of becoming overwhelmed
due to the rapidly increasing number of COVID-19
patients [40]. Despite the advantages of VV, there are
several challenges in providing virtual care. Patients
may feel uncomfortable with using technology or may
have limited access to internet or smart devices/laptop.
In addition, patients may also feel concerned about
patient confidentiality in virtual appointments. From a
clinician’s perspective, VV’s present a barrier to full
physical examination and therefore, clinicians may feel
as though the examination is not adequate compared
to in patient visits. Providing education and reassurance
to patients about telemedicine is important, as it would
help reduce technical difficulties and ensure that
patients are still receiving adequate ongoing care.

Some conditions cannot be appropriately diag-
nosed via VV’s such as structural or valvular heart dis-
ease and would require an in-person assessment. In
the UK, home care and mobile clinics are also cur-
rently proposed to prevent unnecessary movement of
patients between hospitals; this would help prevent
clinical deterioration of patients with cardiac disease
and assure patient adherence to treatment [8]. Nurses
and physicians would need to wear appropriate PPE if
delivering home care or mobile clinic services.

4 S. ADAM ET AL.



Telemedicine also has a significant role in cardiac
rehabilitation. Over 30 trials investigating the role of tele-
medicine in a cardiac rehabilitation setting have been
published [44]. Results from a systematic review of these
trials showed that there was a reduction in hospitalisa-
tion and cardiac events (risk ratio 0.56) with telemedicine
compared with ’normal’ cardiac rehabilitation; highlight-
ing the efficacy of delivering cardiac rehabilitation
remotely [44]. In addition, the ubiquitous use of the
internet and smartphones in telemedicine makes it more
accessible to track patients progress; this will ensure that
patients are adequately monitored.

There have been several advancements in cardiac
telemedicine due to the rising demand for healthcare
professionals to provide remote care. For example,
patients with atrial fibrillation (AF) can be monitored
using a programme called TeleCheck-AF [45].
Telecheck-AF contains a smartphone application
(FibriCheck) that uses the patient’s index finger and
the phone’s camera to detect the patient’s pulse.
FibriCheck uses an algorithm to identify AF and abnor-
malities in the patient’s heart rate; this data can then
be used by the doctor to guide teleconsultations and
to monitor treatment remotely [45].

Despite telemedicine being easily accessible, it is
currently not widely used, and therefore institutions
should be encouraged to utilise these technologies to
optimise patient care. Telephone consultations are an
alternative to VV’s. The method of remote care needs
to be discussed between the patient and clinician and
should be tailored individually to the patient to meet
their medical needs [40]. There are several limitations
of telemedicine, however, it is important to optimise
the current methods to allow quality management of
patients remotely.

Implications for future clinical practice and
further research

Due to the suspension of routine cardiovascular care,
there may be an increase in cardiac hospital admis-
sions, morbidity and mortality associated with chronic
cardiac conditions post-outbreak. In particular, vulner-
able groups such as diabetics, elderly and those with
previous cardiac surgeries and renal failure may face
additional complications that will need to be
addressed. It is estimated that more than 50% of
elective surgical cases could result in progressive car-
diac deterioration due to postponement or cancella-
tion of elective surgery [46]. The postponement or
cancellation of surgery can lead to lower quality of
life, exacerbation of symptoms and increase in emer-
gency hospital admissions after the pandemic.
Therefore it is important to develop strategies to
accommodate this expected rise in demand post-pan-
demic. The novel strategies developed during the pan-
demic, such as VVs might be more commonly
employed post-pandemic to deal with the significantly
higher demand for cardiovascular care. Further invest-
ment of research and finances is needed to develop
software or devices to optimise remote care of
patients with cardiovascular disease.

Due to the anticipated rise in demand for cardio-
vascular services post-pandemic, it becomes increas-
ingly important to risk-stratify patients in order to
identify high-risk patients in need of urgent interven-
tion in the post pandemic era. Stahel et al. proposed a
scoring system for elective surgeries after a blanket
cancellation order was submitted by the American
College of Surgeons [46]. Adapting and implementing
such a system to elective cardiac surgeries could assist

Figure 2. Summary of the impact of COVID-19 on cardiology services, mitigating strategies, their consequences and potential
long-term effects.
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in determining the urgency of cases and ensuring
patient safety[47,48]. Risk scoring systems and algo-
rithms may also be beneficial to risk-stratify patients
with chronic conditions as well as emergency admis-
sions. These measures will help to alleviate the pres-
sure on an overwhelmed healthcare system.

COVID-19 pandemic has provided an excellent
opportunity to reflect on our current healthcare system
and clinical practice. The timely and efficient decision-
making strategies utilised during the COVID-19 pan-
demic has highlighted the importance of well-organised
protocols. As further research emerges, non-invasive
treatment approaches may be used more frequently for
cardiac conditions such as ACS, if supported by retro-
spective cohort studies. Furthermore, careful and
meticulous analysis of epidemiological data will help
exclude non-essential services, reducing financial pres-
sure on the healthcare systems in addition to develop-
ing novel strategies for future pandemics. A summary
of the impact of COVID-19, mitigating strategies, their
consequences and long-term impacts is summarised in
Figure 2.

To avoid huge impacts on cardiology services in
future pandemics, optimisation of telemedicine serv-
ices is paramount. In addition, training staff and
patients to use telemedicine and remote healthcare
facilities is also essential. In future pandemics, early
communication and reassurance to patients that hos-
pitals can provide adequate cardiac healthcare while
ensuring infection control policies are met is vital; this
will help to reduce anxiety and fear in patients. Home
care and mobile clinics could also be offered to
patients; this will help to reduce the delays in diagno-
sis and treatment. Furthremore, although it would
require significant changes to healthcare infrastructure
and organisation, recruiting more staff and increasing
hospital capacity may be useful in relieving the
increased pressure on healthcare services in future
pandemics. Moreover, a change in healthcare bureau-
cracy and training junior cardiologists to make deci-
sions which would otherwise be made by seniors
would also beneficial. All these measures will help
healthcare providers become better equipped and
reduce the impact on cardiology services in
future pandemics.

Conclusion

COVID-19 has caused an enormous impact on cardiac
healthcare services worldwide. The pandemic has
accelerated the movement towards telemedicine due
to the rising demand for remote healthcare. Utilising

emerging telemedicine facilities may help to alleviate
stress on overstretched healthcare systems. However,
further research and financial investment are required
for the development of effective telemedicine services.
Ultimately, it will be necessary to follow-up and risk
stratify patients post-pandemic to evaluate the long-
term impact of the delays in diagnosis and treatment
on overall patient health. Further research is required
to fully evaluate the effect of the COVID-19 pandemic
on cardiology services and the benefit of current miti-
gating strategies.
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