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ABSTRACT
- Although people with less critical symptoms should not visit hospitals in order to reduce
Article info: :  exposure during a pandemic, it is of utmost importance that those experiencing risky
Received: 26 September 2020 : symptoms visit in early stages to prevent delayed consequences. In this article, we reported

three ST-segment Elevation Myocardial Infarction (STEMI) patients who would have benefited
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from visiting the hospital earlier while they were experiencing low threshold angina.
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Introduction with comorbidities, and other populations at risk [1].
Underlying cardiovascular diseases lead to an increased
he pandemic of Coronavirus Disease 2019 mortality rate in cases with COVID-19. Likewise, CO-

(COVID-19) is currently the most crucial VID-19 can end in severe cardiovascular consequences.
health issue and has imposed an enor- Furthermore, the global outbreak of COVID-19 has ne-
mous psychological burden since its out- cessitated the allocation of intensive care unit and re-
set in China. Anxiety and depression are a lated healthcare equipment and staff to new hospital

concern among the general public, which admissions for probable Coronavirus, affecting health-
should be addressed, especially in the elderly, people care delivery to cardiovascular patients [2].
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This anxiety and fear of patients regarding hospitals
and doctors as an integral part in the face of Corona-
virus and shortage in healthcare facilities for cardiovas-
cular patients with no COVID-19 symptoms may result
in neglecting these patients and delayed visits and the
corresponding repercussions. During the past months,
with an increasing rise in the number of COVID-19 pa-
tients around the world, many physicians have noticed
a substantial decrease in the turnover of the outpatient
cardiovascular clinic and emergency ward visits by car-
diovascular disease patients. The Figures 1-4 reveal that
our hospital has admitted 8 ST-segment Elevation Myo-
cardial Infarction (STEMI) patients in the past 2 months,
presenting late, despite suffering from a low threshold
of angina prior to the admission, while we only had 2
admissions for STEMI in the course of 8 months preced-
ing the COVID-19 outbreak from the small population
of people in Boshruyeh, Iran. However, the number of
unstable angina patients visiting the emergency ward
has decreased significantly. In this article, we reported
three of these patients who would have benefited from
visiting the hospital earlier while they were experienc-
ing low threshold angina.

Cases Presentation

A 77-year-old lady complaining of respiratory distress,
suffering from hypertension and diabetes mellitus for
the past 6 years, in the absence of any other history of
diseases, was admitted to the emergency ward. She had
been in home self-quarantine for 1 month and experi-
enced nausea and epigastric pain since 4 days before
admission. She was treated with anti-emetics and pro-
ton pump inhibitors at home, and although her family
suspected potential heart disease, she did not acqui-
esce to be examined at the hospital because of the fear
of getting COVID-19.

In a physical examination, she had cold extremities, a
blood pressure of 80/60mmHg, and bilateral rales in her
lungs. She did not have any murmurs in heart ausculta-
tion and no remarkable finding was observed. Electro-
cardiography (ECG) was done, which showed Q wave
formation and ST elevation in precordial leads (Figure
1). Concerning laboratory data, she had a potassium lev-
el of 6 mEq/L and creatinine of 2.8 mg/dl. Her troponin
level was also elevated and she had metabolic acidosis
with a PH of 7.28. Echocardiography was done for the
patient, which revealed severely reduced Left Ventric-
ular Ejection Fraction (LVEF) of 20% with regional wall
motion abnormality in the anterior circulation and mild
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mitral regurgitation with no pericardial effusion or car-
diac complication.

Considering the LVEF, low blood pressure, and cold
extremities, cardiogenic shock was the primary diagno-
sis for the patient and ionotropic agents were admin-
istered. She was also administered dual antiplatelet
therapy with anticoagulation. Based on her previous
laboratory data, her kidney function had deteriorated
in comparison with the past and she also had acute re-
nal failure. Due to the unavailability of the catheteriza-
tion laboratory in the vicinity (considering the nearest
laboratory to be 400 Km far) and her unstable cardiac
and renal condition, coronary angiography could not be
done for reperfusion. Similarly, there was no possibility
for an intra-aortic balloon pump placement or mechani-
cal circulatory support.

She had diuresis and her potassium level decreased to
5.7 mEq/L, yet unfortunately, she experienced cardiac
arrest within 3 hours of admission and did not respond
to Cardiopulmonary Resuscitation (CPR).

A 58-year-old male patient with a history of hyperten-
sion, experiencing typical low threshold angina during a
10-day period before admission, was hospitalized due
to chest pain at rest. There were no other accompany-
ing symptoms. Although he knew the symptoms were
important and related to his heart, he restrained him-
self from visiting the hospital, due to the fear of getting
a COVID-19 infection.

Physical examination showed that he had stable vital
signs and no remarkable finding was obtained. ECG re-
vealed ST-segment elevation in lateral precordial and |
and aVL leads (Figure 2). On echocardiographic evalua-
tion, he had LVEF of 45% and hypokinesia of the lateral
wall of the LV. There was no access to primary percuta-
neous coronary intervention within guideline-directed
time limits. He did not have any contraindications of
thrombolytics and was treated with reteplase at two
doses, 30 minutes apart.

His chest pain and ST elevation were resolved. He did
not consent to be referred to a tertiary center for early
angiography and was discharged in a good condition af-
ter 4 days of hospital stay. He is doing well on dual anti-
platelet, beta-blockers, angiotensin-converting enzyme
inhibitor, and statin therapy one month after discharge
and has not done any further evaluation.
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Figure 1. Electrocardiographic presentation of case 1

Showing Q wave formation and ST-segment elevation in precor-
dial leads

A 56-year-old male with a history of opium addiction
was admitted to our hospital because of severe angina
at rest. He had no history of hypertension or diabetes
mellitus. He had a normal echocardiography 7 months
before admission, due to the symptom of dyspnea. He
reported low threshold angina 20 days before admis-
sion, and although he was aware of an imminent heart
attack, he had taken nitrates from his wife’s medica-
tions and avoided visiting the doctor because of fear of
getting a COVID-19 infection.

Upon admission, he had severe resting chest pain,
and just after taking his baseline ECG (Figure 3A), he
had ventricular fibrillation and loss of consciousness.
Cardiopulmonary resuscitation was carried out for 50
minutes according to the protocol, during which he
had multiple episodes of ventricular tachycardia and
fibrillation. He was administered with a total dose of
450 mg amiodarone and 90 mg of lidocaine. His initial
laboratory measurements showed hypokalemia with a
potassium concentration of 2.8 mg/dl and he was ad-
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Figure 2. Electrocardiographic presentation of case 2

Showing ST-segment elevation in lateral precordial leads (black arrows)

ministered with normal saline with potassium chloride.
After receiving anti-arrhythmic medications and correct-
ing his potassium level, he became hemodynamically
stable. His ECG just after CPR is shown in Figure 3B. Af-
ter partial stabilization of the patient, echocardiogra-
phy was performed, showing an LVEF of 30% with mild
mitral regurgitation and no cardiac complications. As
we were not certain about his neurologic status, we de-
cided to keep him a few hours to make sure he has no
neurologic deficit before having catheterization done.
Fortunately, having an in-hospital cardiac arrest and
proper CPR, he did not face any neurologic complica-
tions and could be extubated in less than 8 hours. Con-
sidering the hemodynamic instability he had and the
contraindication for thrombolytic, he was a candidate
for primary Percutaneous Coronary Intervention (PCl),
which was not available in our hospital. Two hours after
extubation, he had normal blood gases and stable he-
modynamics and was stable enough to be transferred
by an ambulance for 400 km to a tertiary center for
coronary angiography.
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Figure 3. A: Electrocardiographic presentation of case 3

A: Showing ST-segment elevation in V1-V4. B: Electrocardiography after cardiopulmonary resuscitation showing Tombstone pattern

During coronary angiography, he had an occluded Left Discussion
Anterior Descending (LAD) artery proximal to mid-por-

tion, and PCl was done successfully without any compli- The patients presented are real practical examplesin a
cation (Figure 4A, B). He is doing well after PCl and has single hospital during the COVID-19 outbreak. Many pa-
had no angina symptoms for a month. tients are afraid of visiting hospitals with the impression

of getting infected at these sites [3]. Statistics in differ-

CRCP
Figure 4. A: Right anterior oblique angiographic view with caudal angulation showing occluded Left Anterior Descending (LAD) artery in
proximal to mid part (black arrow). B: Right anterior oblique angiographic view with caudal angulation showing the wiring and percutane-

ous coronary intervention of LAD
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ent countries indicate that fewer patients are admitted
into hospitals and receive treatments [4]. Management
of STEMI patients during the COVID-19 outbreak seems
to be challenging due to the lack of time for coronavi-
rus screening tests; however, current guidelines of the
American College of Cardiology and European Society
of Cardiology have indicated that each of these patients
has to be assessed based on COVID-19 manifestations
and PCl remains to be the standard treatment. To save
those with low cardiovascular risk and also cases at high
risk for COVID-19 or confirmed COVID-19 cases, treat-
ment with fibrinolytic can be performed [2, 5].

It might be ostensibly wise to avoid hospitals as long
as it does not make high-risk patients neglect the impor-
tance of their symptoms. All 3 cases presented suffered
from low threshold angina and knew that the pain was
caused by their heart. They would have benefited if they
had visited the doctor in the early stages of their symp-
toms.

To solve this issue, we believe that it is important to
make patients with previous cardiovascular diseases in-
formed about the importance of new symptoms or the
corresponding changes, such as chest pain. This educa-
tion should not only be limited to previously diagnosed
cardiovascular patients but also the general public to
know when to visit hospitals or other healthcare facili-
ties. Academic professionals can also help in this respect
by raising awareness in social media concerning the im-
portant cardiovascular signs and symptoms that need
attention and a hospital visit.

Telemedicine is now an opportunity that is conspicu-
ous by its absence more than before for patients’ fol-
low-up and even screening individuals with cardiovas-
cular risks and deciding whether they should be visited
in the hospital or not [6]. Using telemedicine, at least it
is possible to prevent neglecting important symptoms
and missing acute conditions, such as STEMI during
COVID-19 pandemic, with minimum exposure. While
telemedicine has proved successful in areas where it
has already been established or there are sufficient ca-
pacities, unfortunately, in some rural regions with less
access to the internet or other ways of communication,
its usage is not feasible.

Taking into account the national and regional poten-
tials of healthcare systems could be helpful. For exam-
ple, in Iran and especially in its rural regions that have
fewer facilities and equipment, the national rural fam-
ily physician programs are an important part of health
care delivery [7]. Local general practitioners can be in
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touch with the people of that region and facilitate the
management of acute cardiovascular conditions during
the COVID-19 pandemic. Therefore, all these opportuni-
ties should be considered by physicians and healthcare
stakeholders to take measures to optimize the health-
care delivery to those patients in need of urgent medi-
cal intervention, yet afraid of COVID-19 infection risk in
hospitals.

Apart from telemedicine, we also suggest that some
hospital facilities, such as outpatient clinics of special-
ists who rarely visit infectious disease patients should
be separated from the internal medicine and infectious
disease clinics, to assure the safety of these places for
those visiting. There should also be a fair distribution of
resources and diagnostic tools nationwide, to help man-
age these patients in their cities to obviate the need for
further referral.

We emphasize the fact that COVID-19’s shadow should
not make the healthcare workforce or the general pub-
lic neglect other diseases and think that they have gone
on holiday leave. Taking cardiovascular signs and symp-
toms seriously and taking timely actions can prevent
late presentations of acute coronary syndromes and the
extra burden on the healthcare system in this era.
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