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Covid-19: implications for
prehospital, emergency and
hospital care in patients with
acute coronary syndromes
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Abstract

Hospitals play a critical role in providing communities with essential medical care during all types of disaster. Depending

on their scope and nature, disasters can lead to a rapidly increasing service demand that can overwhelm the functional

capacity and safety of hospitals and the healthcare system at large. Planning during the community outbreak of coro-

navirus disease 2019 (Covid-19) is critical for maintaining healthcare services during our response. This paper describes,

besides general measures in times of a pandemic, also the necessary changes in the invasive diagnosis and treatment of

patients presenting with different entities of acute coronary syndromes including structural adaptations (networks,

spokes and hub centres) and therapeutic adjustments.
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The general approach

Critical preparedness, readiness and response

actions for Covid-19

Pandemic preparedness is an integral part of prepared-

ness to threats to human health caused by any emer-

gency; for example, incapacitating outbreaks of any
disease or the occurrence of natural disasters or chem-

ical incidents. Pandemic plans are typically developed

to prepare for, or respond to, an influenza (‘flu’) epi-

demic.1,2 Pandemic influenza has the potential to place
an unprecedented strain on our healthcare system.2

Throughout history, they have led to widespread illness

and death.3 The newly emerged coronavirus (now

called SARS-CoV-2, causing corona virus disease

2019 (Covid-19)) is a respiratory disease that is much
like the flu, but worse.4–6 Each response is different,

even if the same basic principles apply.7,8

Planning for a community outbreak of coronavirus
disease 2019 (Covid-19) is critical for maintaining

healthcare services during a response. Flexibility is

essential to any pandemic influenza planning effort,

as plans will need to be easily and quickly adapted to
the specific needs of an evolving pandemic, as epidemi-

ological and laboratory data emerge.5 In the end, the
impact of this epidemic depends on the number of
people infected, the infection’s transmissibility, includ-
ing the role that asymptomatic or presymptomatic

infected people play in transmitting the virus to
others, and the full spectrum of disease severity.9,10

While the majority of cases (up to 80%) of Covid-19

are milder respiratory infections and pneumonias,
severe illness and death is more common among the
elderly with other chronic underlying conditions, with
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these risk groups accounting for the majority of severe
disease and fatalities to date.11,12 Forecasting, model-
ling and planning tools facilitate dynamic estimates of
pandemic virus spread, burden and impact.9,10,13–15

The impact and risk assessment on health system
capacity can be mediated by the application of effective
infection prevention and control and surge capacity
measures.9 Measures taken at this stage should ulti-
mately aim at protecting the most vulnerable popula-
tion groups from severe illness and fatal outcomes by
reducing transmission and reinforcing healthcare sys-
tems.16 Community mitigation measures are the first
line of defence against pandemic influenza, and may
help reduce the spread of other respiratory infectious
diseases, and improve awareness and implementation
of non-pharmaceutical interventions by the general
public and in key community settings (schools, child-
care settings, workplaces, mass gatherings) to slow the
spread of disease.9 Several countries have demonstrat-
ed that Covid-19 transmission from one person to
another can be slowed.9,17 This critical time should
allow the healthcare system (prehospital and inhospi-
tal) enough time to adapt their response appropriately,
to organise (pre-)emergency care triage and deploy a
maximum hospital capacity on healthcare units desig-
nated to care for Covid-19 cases, with a special focus
on intensive care. Because of differences among hospi-
tals (e.g. size of the hospital/community, scope of serv-
ices), each hospital will need to adapt its response to
meet its unique needs and circumstances.

True pandemic preparedness will require engaging
the entire healthcare community, including and espe-
cially our first line response (i.e. general practitioners),
and healthcare assets from across the spectrum of care
will have to be prepared to meet the increased
demands.18 The prevention and control of Covid-19
in hospitals and long-term care facilities (separate
‘clean areas’ from ‘dirty areas’) is an immediate priority
in order to minimise the export of cases to other health-
care facilities and the community, to safeguard popu-
lations vulnerable to severe outcomes of infection (the
non-cases), and to protect healthcare workers that pro-
vide care.18 Hospitals should ensure their staff are
trained, equipped and capable of practices needed to
prevent the spread of Covid-19 within the facility, to
identify and isolate patients with possible Covid-19
(cases), to care for a limited to a large number of
patients in the context of an escalating outbreak
while maintaining adequate care for other patients
(the non-cases).

In the aged Covid-19 resources and capacity are lim-
ited.19 Rational approaches should be implemented to
prioritise high-yield actions, including the rational use
of confirmatory testing, the rational use of personal
protective equipment (PPE; see below) and

hospitalisation and ventilator capacity.19,20 The highest
priority for the use of N95 respirators (FFP2/3) is for
healthcare workers, in particular those performing
aerosol-generating procedures, including swabbing,
intubation and aspiration (intensive care). In circum-
stances with capacity shortage, and strict implementa-
tion of social distancing measures (‘lock down’),
surveillance should focus on severe acute or deteriorat-
ing respiratory infections, sentinel surveillance in out-
patient clinics (separating cases, and non-cases), and
(pro-)active telephone consultations especially focusing
vulnerable populations (e.g. heart failure patients,
immune compromised patients, the elderly).

Critical aspects from the hospital response plans

Hospital response plans have been described, and are
relatively similar with respect to the main tasks of orga-
nisation, but may differ in detail depending on the indi-
vidual situation in countries and regions.

Placement of patients in spatial separation

Frontline services (preferably before the patient enters
the hospital: pre-triage by general practitioners, emer-
gency department) serve for the early triage of patients
with Covid-19 to prevent transmission to healthcare-
workers and other patients.

Spatial area separation (‘patient cohorting’, isolat-
ing cases in the same designated unit, one or ward) is
applied to separate acute respiratory infection from
other patients. Strict policies (public, healthcare work-
ers, patients) for access to the healthcare facilities and
specific wards dedicated to Covid-19 should be applied
to separate flows of cases and non-cases.18 Only cases
that are proved negative will be transferred to non-
Covid-19 wards, while patients tested positive will
undergo special care.

Patients are encouraged in the use of respiratory
hygiene during coughing and sneezing and are
equipped with a surgical (FFP1) mask to reduce the
dispersal of respiratory secretions containing potential-
ly infectious particles.

Recommendations for the use of PPE and
fit-testing of respirators

The constant availability and use of PPE (much of
which is disposable) is essential during an outbreak,
including the following: N95 respirators fitted tightly
to the face (certified FFP2 or FFP3 masks, the latter
for during aerosol-generating procedures: endotracheal
intubation, cardiopulmonary resuscitation, bronchos-
copy; if the mask gets wet or dirty with secretions, it
must be changed immediately), goggles or face shields,
long-sleeved gowns or scrub suits and disposable
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gloves.18 Adequate supplies of essential items required

for PPE should be stocked, or easily made available.
Healthcare workers’ compliance with the proper use of

PPE should be monitored.
Clear policies and procedures are needed for putting

on and removing PPE during an outbreak. Staff has to
be trained and educated on every aspect of contaminat-

ed infectious diseases, including the proper use of PPE,
risks to themselves and their families, and infection-

control policies and procedures (e.g. train-the-trainer
model, quality assurance monitoring).

For example, in the case of Covid-19, before enter-
ing a patient’s room, a staff member wears a N95 res-

pirator, goggles, face shield, a gown over scrubs and
two pairs of gloves. The order in which PPE is removed

when a staff member exits a patient’s room is exact.
For example, inside the room by the door, the first pair

of gloves is removed, followed by the face shield and
the second pair of gloves; next, hands are washed with

quick-drying antiseptic solution and the gown is care-
fully removed; then the hands are washed again before

the staff member leaves the room. In the hallway,
hands are washed, goggles removed and disposed

of, hands washed again, respirators removed, and final-
ly hands are washed again, and eventually a new N95

respirator is donned.18

Psychological and psychosocial management

Hospitals should respond fast to the psychological

pressures on staff, and detailed psychological interven-
tion plans should be part of the hospital disaster pre-

paredness tools.6

Transport of patients inside and outside the

healthcare facilities

The movement and transport of cases out of the isola-

tion room or area should be avoided unless medically
necessary. If transport is necessary, use designated

routes of transport that minimise the exposures of
staff, other patients and visitors to potential infection.

Always notify the receiving area of the patient’s diag-
nosis and precautions that will be required before the

patient’s arrival. Encourage the use of medical masks
(FFP1) by patients with an acute respiratory infection
during transport or when care is necessary outside of

the isolation room or area. Clean and disinfect surfaces
that the patient comes into contact with (e.g. bed)

after use.

Prehospital care and transport outside healthcare facilities.

After prehospital care or (inter-hospital) transport
has been provided, follow recommended procedures

for waste disposal, and for cleaning and disinfecting

emergency vehicles and reusable patient care

equipment.
Avoid crowding of patients during examination and

in outpatient treatment areas. Notify the receiving

facility as soon as possible before arrival that a patient

with suspected Covid-19 is due to arrive, and indicate

whether additional precautions are required.

Specific management of patients with

acute coronary syndromes

General aspect of cardiovascular symptoms and

myocardial injury

It has been demonstrated that during the Covid-19
infection, especially following the restrictions to leave

home, fewer patients than usual call for help or visit

emergency departments than before. So, the number of

ST-segment elevation myocardial infarction (STEMI)
cases has been halved and the number of non-ST-

segment elevation myocardial infarction (NSTEMI)

cases is less than one-third.
Possible causes of reductions in presentation include

mainly the reluctance of patients to present to the

emergency departments, but also a delay in response

of an overloaded emergency medical service during the

Covid-19 pandemic with respect to the transfer times
that may occur.21 Further reasons have been discussed

including less air pollution due to a massive reduction

in public traffic, less physical exercise at home and less

stress in business. By consequence, an increasing
number of patients might not receive the optimal treat-

ment, with the expected consequences of increased

morbidity and mortality. It is therefore essential that

patients be informed not to neglect symptoms of heart
disease during the Covid-19 pandemic. Worsening

chest pain during exercise or chest pain at rest, short-

ness of breath, palpitations, or fainting, should induce

a call into the emergency services providers who then
can help to decide whether a transfer to an emergency

department is obligatory.
Circulating cardiac troponin is a marker of myocar-

dial injury, including but not limited to myocardial
infarction (MI) or myocarditis. The clinical relevance

of this distinction has never been so clear as with

Covid-19. An increase of cardiac troponins has been

shown in up to 20% of patients hospitalised for
Covid-19 infections consisting of either type-1 MI

based on pre-existing or new coronary disease or

type-2 MI in patients with lung infection and related

respiratory distress.21,22 Troponin elevation may also
exist as a consequence of right ventricular pressure

increase in pulmonary embolism (frequently associated

with a Covid-19 infection due to an increased
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prothrombotic milieu), tachyarrhythmia, coronary
microvascular disease, stress cardiomyopathy, or a
rare case of viral myocarditis during Covid-19 infec-
tion.21–25

The use of invasive diagnosis and treatment for
Covid-19-positive patients or non-tested patients
should be restricted to those in whom type-1 MI is sus-
pected from ECG changes and/or clinical judgement.

Diagnosis and treatment of different entities of acute
coronary syndromes

Patients presenting with acute STEMI or very high-risk
NSTEMI with known or suspected Covid-19 infection
need an urgent invasive diagnosis and treatment under
optimal protection of the catheter personnel.26,27 As a
result of the fact that test results are not immediately
available in STEMI or high-risk NSTEMI patients,
such patients should be managed assuming positive
Covid-19 status. The maximum time from STEMI
diagnosis to reperfusion of 120 minutes should contin-
ue to represent the goal for reperfusion therapy, prima-
ry percutaneous coronary intervention (PCI) should
remain the reperfusion therapy of choice within this
time frame and performed in facilities approved for
the treatment of Covid-19 cases under optimal protec-
tion for healthcare providers and other patients. Only if
this target time cannot be guaranteed should fibrinoly-
sis become first line therapy if not contraindicated.

In patients with NSTEMI, risk stratification should
be based on the criteria of the current European
Society of Cardiology (ESC) guidelines.26,28 Patients
presenting with NSTEMI can have a stable presenta-
tion, with a good response to optimal medical treat-
ment alone, or a more severe course with clinical
instability leading to an invasive management within
24–72 hours, thus allowing the time to test the patients
for Covid-19 infection before the intervention. Criteria
for very high-risk NSTEMI include among others hae-
modynamic instability or cardiogenic shock, recurrent
or ongoing chest pain refractory to medical therapy,
life-threatening arrhythmias, acute heart failure, or
recurrent intermittent ST-elevation, respectively.

In patients with out of hospital cardiac arrest prog-
nostic assessment is essential in order to avoid unnec-
essary intubation in order to avoid intensive care unit
saturation at times when the resources might be limit-
ed. Here again, delays to emergency medical services
arrival might be increased due to the overloading by
Covid-related infections. In such cases the prognostic
impact of the delays is even more substantial compared
to STEMIs.

If not tested before, all patients presenting with an
acute coronary syndrome should be tested for Covid-19
as soon as possible and irrespective of reperfusion

strategy, and all measures of precaution (i.e. special
wards for suspected, still unknown infections) should
be taken to avoid potential infection of other patients
and healthcare personnel until the result of the test is
known.

Hospital networks for diagnosis and optimal
treatment of acute coronary syndromes

With an increasing Covid-19 pandemic routine, diag-
nostic and elective interventions have to be drastically
reduced and spoke and hub hospitals should focus on
patients with clinical urgency and at high risk only.
Some healthcare systems have identified specific
Covid-19 hospitals or wards in an attempt to concen-
trate and isolate confirmed Covid-19 patients, and
most importantly in order to prevent the spread-out
of the pandemic.29

Specific Covid-19 hospitals or wards are frequently
large community tertiary hospitals serving as STEMI
hubs with intensive care and/or coronary care units
and a 24/7 catheter laboratory activity. After invasive
diagnosis and treatment non-infected patients are usually
transferred to Covid-19-free hospitals or wards (within a
hub centre). With a pandemic widespread attempts to
distribute patients into separate Covid-19 hospitals or
wards might become more difficult, in some cases even
impossible, as the identification of suspected Covid-19
patients to date depends mostly on clinical symptoms
or epidemiological assumptions, and as testing for
symptom-free patients who might be carriers of the
virus is frequently not possible due to lack of material,
personal resources, and/or time. Healthcare providers
should use all available protective measures in the man-
agement of patients presenting with an acute coronary
syndrome as if they were Covid-19 positive. Until test
results become available patients should be kept in pro-
tected environments and receive the best available treat-
ment until contagion is ruled out. This may take hours.

Potential Covid-19 transmission through asymp-
tomatic carriers is a challenge to containment and
adds to the logistic complexity in separating Covid-19
cases from non-cases in acute (cardiac) care.30 In gen-
eral, test results occur hours after the acute interven-
tion (i.e. primary PCI) has been performed. Moreover,
there remains an issue on test sensitivity, more than
specificity. The definitive test for SARS-CoV-2 is the
real-time reverse transcriptase polymerase chain reac-
tion (RT–PCR) test. It is believed to be highly specific,
but with sensitivity reported as low as 60–70%.31–35

Thus, false negatives are a real clinical problem, and
several negative tests might be required in a single case
to be confident about excluding the disease. Here, chest
computed tomography (CT) to detect Covid-19, even
in asymptomatic patients, may become an asset.36,37
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The sensitivity of chest CT is reported to be higher than
RT–PCR (98% vs. 71%, respectively, P<0.001) and
may be a valuable initial screening tool for
Covid-19.35,38,39 Combining RT–PCR with chest CT

may be an appropriate test strategy to separate
Covid-19 cases from no-cases in centres performing
invasive coronary diagnosis and treatment (Figures 1
and 2).

ST segment Eleva�on Myocardial Infarc�on (STEMI), High risk Non STEMI

COVID 19 suspicion

COVID 19 case Covid Cath Lab Covid ITUYES

YES

NO

Chest CT

Non Covid Cath Lab

NO

RT PCR

Non Covid ICCU

NO

NO

YES

YES
NO

Throat Swab

EMS

Own
Admission

Out of hospital

Referring hospital
(‘spook’)

In hospital
(‘Ward’)

EMS

Own
Admission

Out of hospital

Referring hospital
(‘spook’)

Figure 1. Organisation of STEMI/high-risk NSTEMI care in the age of Covid-19.
CT: computed tomography; EMS: emergency medical services; ICCU: cardiac intensive care unit; ITU: intensive care unit; STEMI: ST-
segment elevation myocardial infarction; RT–PCR: reverse transcriptase polymerase chain reaction.

Figure 2. Organisation of non-high risk NSTEMI care in the age of Covid-19.
CT: computed tomography; ICCU: cardiac intensive care unit; ITU: intensive care unit; non-STEMI: non-ST-segment elevation myo-
cardial infarction; RT–PCR: reverse transcriptase polymerase chain reaction.
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Organisation of emergency departments and inter or

inhospital transfer

The emergency room should be divided into areas for

receiving suspected Covid-19-infected patients (those

with specific symptoms such as fever and dyspnoea)

and for patients with other emergencies. Although

not possible to organise for all emergency departments,

a dedicated entry point and triage for cardiovascular

emergencies (chest pain unit) might prove advanta-

geous to accelerate diagnosis and treatment. Separate

teams providing care in each of these areas might

reduce the risk of cross-contaminations as important

as maintaining separate areas throughout the hospital

for both Covid-19-positive and negative patients for

further care. If organised differently, Covid-19-

positive patients should be transferred to intensive

care units, coronary care units or wards in Covid-19

hospitals depending on their clinical status and

presentation.
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