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Abstract: Coronavirus disease 2019 (COVID-19), an acute infectious disease, which is characterized by
influenza, fever, cough and dyspnea. Up to now, the pathogenic mechanism and radical cure treatment for
COVID-19 are still unknown. However, COVID-19 could lead to pneumonia, multiple organ failure and
even death with disease development. During the period of February 10 and March 26, 2020, we admitted
and treated three COVID-19 patients complicated with acute myocardial infarction. As we all know, acute
myocardial infarction is a kind of disease that induces myocardial ischemia necrosis and leads to high
mortality. Through the three COVID-19 patients complicated with acute myocardial infarction, we have
strengthened our nursing experience. Thus, we wish to share our nursing experience with these cases by
analyzing the etiology of three patients with coronavirus disease 2019 (COVID-19) complicated with acute
myocardial infarction in this paper. First, we retrospectively analyzed the clinical data, including patient
complaints, diagnosis, treatment, and prognosis, of three patients with COVID-19 complicated with acute
myocardial infarction admitted to Ward II, Department of Infectious Diseases 111, Huoshenshan Hospital,
Wauhan, Hubei Province, China, between February 10 and March 26, 2020. Then, we searched for relevant
literature, analyzed etiology, and summarized the nursing measures taken. For COVID-19 patients with a
high risk of acute myocardial infarction, nurses should stay vigilant, closely monitor any change in condition,
and implement early measures to maintain vital signs and enable timely visits with specialists. Finally, we
importantly found that these nursing measures are keys to managing the patient’s condition, improving

patient outcomes, and increasing the chance of treatment success.
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Introduction

Coronavirus disease 2019 (COVID-19) manifests as acute
infectious pneumonia. Sequencing results confirmed that
it is a novel B coronavirus that is similar to severe acute
respiratory syndrome coronavirus (SARS-CoV). The
International Committee on Taxonomy of Viruses has
named this virus SARS-CoV-2, and the World Health
Organization has named the viral infection COVID-19. On
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February 7, 2020, the National Health Commission decided
to temporarily rename “pneumonia associated with novel
coronavirus infection” as “novel coronavirus pneumonia”.
Previous studies found that COVID-19 could spread via air,
droplets, contact, and gastrointestinal tract. What’s more,
COVID-19 is highly contagious for humans. Not only that,
all age groups are susceptible and it shows family clustering

and varied clinical manifestations (1-4). Although there
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have been many previous studies on COVID-19, this study
is partly different from previous studies. In this research,
we investigate coronavirus disease 2019 (COVID-19)
complicated with acute myocardial infarction. Acute
myocardial infarction (AMI) is the myocardial necrosis
caused by acute and persistent ischemia and hypoxia of
the coronary artery. Clinically accompanied by acute and
persistent pain after the sternum and ultimately cause
arrhythmia or heart failure. COVID-19 complicated with
acute myocardial infarction could increase the degree of
heart failure and affect the patient’s life safety. Through
the study of COVID-19 may be helpful in the treatment of
acute myocardial infarction.

We admitted and treated three COVID-19 patients
complicated with acute myocardial infarction between
February 10 and March 26, 2020. Acute myocardial
infarction is the myocardial necrosis caused by acute and
persistent ischemia and hypoxia of the coronary artery.
In recent years, the incidence rate of Acute myocardial
infarction in China has been increasing year by year,
and acute myocardial infarction is one of the most fatal
diseases. Current autopsy and pathological data have shown
irreversible degeneration and necrosis of myocardial cells,
with a small amount of monocyte, lymphocyte, and/or
neutrophil interstitial infiltration, as well as endothelial
shedding, intimal inflammation, and thrombosis in some
cases, which may lead to acute myocardial infarction. At
present, there is no effective treatment for acute myocardial
infarction.

Given the particularities of above all two diseases, we
analyze the clinical data, diagnosis, and treatment of these
three patients, explore their etiology, and summarize
the nursing measures taken in the study. We present the
following article in accordance with the CARE reporting
checklist (available at https://dx.doi.org/10.21037/apm-
21-1193).

Case presentation
General information

Between February 10 and March 26, 2020, a total of three
COVID-19 patients complicated with acute myocardial
infarction were admitted to Ward II, Department of
Infectious Diseases III, Huoshenshan Hospital, Wuhan,
Hubei Province, China. All procedures performed in
studies involving human participants were in accordance
with the ethical standards of the institutional and national
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research committee(s) and with the Helsinki Declaration
(as revised in 2013). Written informed consent was
obtained from the patients. The patients had a mean
age of 62 years (range, 57-67 years). All three patients
were diagnosed as COVID-19, with underlying diseases
such as hypertension, coronary heart disease, and type
2 diabetes. These three patients with acute myocardial
infarction accounted for 0.12% of all COVID-19 patients
admitted here during the same period. Importantly, the
time of onset was 18, 23, and 22 days earlier compared to
the patients without complications. Table 1 shows general
information.

Clinical information

Among the three COVID-19 patients, one had mild
symptoms and two had severe symptoms. After admission,
all three patients received symptomatic care and nasal
oxygen. Two patients took antiviral drugs. See Table 2 for
details.

Laboratory tests

At the onset of symptoms of myocardial infarction, all
three patients underwent laboratory tests immediately for
myocardial injury markers, blood cell levels, and blood
chemistry. The results showed significantly elevated
myoglobin, high-sensitivity troponin I, creatine kinase, and
creatine kinase isoenzyme (Table 3). Blood cell levels and
blood chemistry were unremarkable (7zble 4).

Clinical information about acute myocardial infarction

In all three cases, emergency bedside electrocardiogram
(ECQG) was abnormal, with varying degrees of relevant
clinical manifestations. One patient had chest tightness with
shortness of breath and profuse sweating that lasted a few
minutes to 30 minutes. Two patients had chest tightness
with profuse sweating and precordial pain at night that
lasted a few minutes to 60 minutes. All of the patients’
symptoms were relieved after increasing the oxygen
concentration. See Tuble 5 for details.

Treatment and outcome

The three COVID-19 patients with acute myocardial
infarction were detected early and treated promptly and
effectively. After expert panel review, all met the discharge
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Table 1 General information
Age Diagnosis at Time of Time of  Diagnosis at History of past
Item Sex L . . .
(years) admission onset discharge discharge illness
1 Male 63 1.COVID-19 10-Feb-20  28-Feb-20 1. COVID-19 Hypertension,
heart
2. Hypertension grade 2 2. Hypertension grade 2 cor(;?:erzseea
(very high risk) (very high risk)
3. Coronary heart disease
4. Acute myocardial infarction
2 Female 67 1.COVID-19 20-Feb-20  14-Mar-20 1. COVID-19 Hypertension, type
. . 2 diabetes
2. Hypertension grade 2 2. Hypertension grade 2 I
(very high risk) (very high risk)
3. Type 2 diabetes 3. Type 2 diabetes
4. Acute myocardial infarction
3 Female 57 1.COVID-19 24-Feb-20 17-Mar-20 1. COVID-19 Coronary heart
2. Acute myocardial infarction 2. Acute myocardial infarction dlsegse, type 2
diabetes
3. Coronary heart disease 3. Coronary heart disease
4. Type 2 diabetes 4. Type 2 diabetes
Table 2 Clinical information of the three COVID-19 patients
Symptoms at Mental . COVID-19 Severity of Main
No. admission state Appetite - Sleep RNA tes Chest CT COVID-19 treatments
1 Fever, cough, fatigue, Poor Poor Poor (+) Bilateral ground-glass Severe  Oxygen therapy, antiviral
shortness of breath after opacities therapy, symptomatic care
physical activity
2 Diarrhea, fatigue Poor Poor Poor (+) Bilateral changes Mild Oxygen therapy,
consistent with viral symptomatic care
pneumonia
3  Chills, dry cough, wheezing, Poor Poor Poor (+) Bilateral multiple patchy Severe  Oxygen therapy, antiviral

fatigue, general muscle
aches

ground-glass opacities therapy, symptomatic care

criteria for COVID-19 per the current guidelines of the
National Health Commission. They were transferred to the
department of cardiology of local specialized hospitals in
Wauhan for further treatment. See Table 6 for details.

Nursing

Psychological intervention

COVID-19 patients with acute myocardial infarction
generally have a sense of immediate death due to acute
onset, severe condition, and intense pain, as well as negative
emotions such as fear, anxiety, and depression, which may
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aggravate their physical condition. Therefore, creating a
good hospital environment provides comfort and accelerates
patient recovery. During our daily work, nurses should
familiarize themselves with various procedures, comfort the
patients, explain disease-related information, build trust,
help the patients plan for the future, and encourage them
to build up their inner desires and the strength to survive.
Moreover, nurses need to pay attention to how patients feel,
develop a care plan, implement the plan after obtaining
patient consent, and encourage the patients to actively
engage in treatment and take personal responsibility, as
well as affirm, acknowledge, and encourage their active
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Table 3 Laboratory test results of the three COVID-19 patients
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o, o9 i otz ST | ASDIoSble | Crtie e ooz 2
(ng/mL) (IU/L) (IU/L)

1 4.04 0.99 126.5 37.5 289 10.5 349.1 117.57

2 10.60 0.175 18.5 210.9 234.8 14.7 293.4 389.22

3 25.55 2.932 8.30 253.4 276.6 28.7 312 1,644.69

Table 4 Laboratory test results of the three COVID-19 patients

ltem Patient 1 Patient 2 Patient 3

White blood cells (10%/L) 7.2 6.4 4.0

Lymphocyte percentage (10%L) 115 23.6 42.6

Absolute neutrophils (10°/L) 5.20 4.40 1.86

Platelets (10°/L) 234 326 300

Neutrophil percentage (%) 72.3 69.3 46.8

Absolute lymphocytes (10%/L) 0.83 1.50 1.69

Red blood cells (10/L) 3.79 3.61 4.11

High-sensitivity C-reactive protein (mg/L) 710.00 0.20 212

Total protein (g/L) 56.9 61.2 76.9

Total bilirubin (U/L) 13.6 9.8 13.8

Creatinine (umol/L) 55.5 52.2 78.5

Albumin (g/L) 31.4 37.1 421

Direct bilirubin (U/L) 6.1 3.4 4.3

Blood urea nitrogen (mmol/L) 3.33 4.53 8.38

Potassium (mmol/L) 3.68 4.35 4.64

Sodium (mmol/L) 142.3 142.0 136.2

Calcium (mmol/L) 1.96 261 2.34

Serum magnesium (mmol/L) 0.82 0.92 0.85
cooperation. Medication

Condition monitoring

Absolute bed rest is a must. Depending on the severity of
COVID-19 and the type of myocardial infarction, patients
might need to be closely monitored for temperature,
pulse, heart rate, blood pressure, oxygen saturation, and
ECG changes. Blood test, blood chemistry, electrolytes,
myocardial enzymes, troponin I, and coagulation should
be monitored. Patients should be encouraged to work with
their physician to enhance the treatment outcomes.
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Patients should take medications exactly as directed by
their physician, with double-checking and verification of
the dosing schedule. Oral medications include antiplatelet
therapy, lipid-lowering and plaque-stabilizing drugs, sedatives
and analgesics, drugs to reduce oxygen consumption, drugs
to suppress ventricular remodeling, and drugs for myocardial
support. The intravenous drugs are mainly antiviral drugs.
During treatment, patients should be closely monitored for
treatment response, adverse reactions, and infusion reactions.
An infusion pump or a micropump may be used to precisely
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Table 5 Clinical information about acute myocardial infarction

7111

T P R (breaths per BP SpO, without . . . .
No. ECG Cl | festat
© (°C) (bpm) minute) (mmHg) oxygen (%) inical manriestations
1 ST elevationat  36.8 122 22 135/70 96 Precordial pain, chest tightness, profuse
V2-V4 leads sweating at night that lasted a few to
30 minutes
2 Acute inferior ST 36.4 102 21 150/91 100 Chest tightness, shortness of breath, profuse
elevation sweating, which was relieved slightly after
~30 minutes of oxygen therapy
3 Acute inferior 36.2 117 22 146/88 99 Recurrent chest tightness, chest pain,
posterior ST palpitations, profuse sweating at night, each
elevation episode lasting a few to 60 minutes
ECG, electrocardiogram; BP, blood pressure.
Table 6 Clinical information after the onset of acute myocardial infarction
Te t O VID-19 RNA hest
No. Emergency treatment Main treatments emrz%a ure ?) % )2 co test CC?I_S Outcome
1 Critical Condition Oxygen therapy, coronary 36.8 96 (-) two times  Signs absorption On day 16 after the
Notice sent, ECG dilation, antiplatelet therapy, of inflammation onset of symptoms,
monitoring, absolute  anti-coagulation therapy, the patient met the
bed rest, ongoing myocardial support, liver discharge criteria
monitoring of protection, antiviral therapy for COVID-19 and
myocardial enzymes was transferred to a
and myocardial injury specialized hospital
markers
2 Critical Condition Oxygen therapy, antiplatelet 36.4 100 () two times; Significant ~ On day 2 after the onset
Notice sent, ECG therapy, anticoagulation IgG antibody absorption and of acute myocardial
monitoring, absolute  therapy, vasodilation (+) improvement in infarction, the patient
bed rest inflammation met the discharge
criteria for COVID-19
and was transferred to a
specialized hospital
3 Critical Condition Oxygen therapy, antiviral 36.2 99 (-) two times Significant ~ Two days later, the
Notice sent, ECG therapy, antiplatelet therapy, absorption of patient met the
monitoring, absolute  lipid-lowering and inflammation discharge criteria

bed rest

plague-stabilizing, reducing
oxygen consumption,
suppressing ventricular
remodeling, myocardial
support

for COVID-19 and
was transferred to a
specialized hospital

ECG, electrocardiogram; IgG, immunoglobulin G.

adjust the infusion rate to prevent severe cardiac events due

to cardiac overload resulting from a fast infusion rate.

Diet management

After nutrition assessment, a targeted nutrition plan should

be developed based on patient needs, patient condition,
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and hospital supply. One patient was given a low-salt, low-

fat, and low-cholesterol diet; two patients were given a low-

salt, low-fat, low-cholesterol, and diabetic diet. The diet

was adjusted as needed based on glucose monitoring, and

the patients were encouraged to have small, frequent meals.

Oxygen therapy should not be interrupted. The diet should
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include egg, milk, soy products, vegetables, fruits, and rice
noodles, as well as an oral enteral preparation as needed.
Care was provided before, during, and after each meal and
was recorded. Any fasting or delayed meal due to special
circumstances was well communicated between shifts to
ensure seamless care.

Health education

Nurses should educate patients about disease-related
information and notify patients about their treatment
and care plan to build their trust and encourage them
to actively work with the healthcare team. After acute
myocardial infarction, some patients become extremely
worried about their condition. Once their condition and
vital signs stabilize, patients should be encouraged to get
up and resume appropriate activities as soon as possible
to improve their physical condition and prevent other
complications.

Discussion

COVID-19 is an epidemic respiratory disease which is
characterized by dyspnoea, cough and nasal discharges and
caused by a novel coronavirus (SARS-CoV-2). With the
disease progress, COVID-19 could result in heart, kidneys,
liver and multiple-organ injury. Previous study showed that
it has higher mortality in elderly patients with underlying
diseases, such as pulmonary disease, heart disease, kidney
disease, diabetes, and hypertension (5). Three COVID-19
patients complicated with acute myocardial infarction
between February 10 and March 26, 2020 were admitted.
The patients were aged 62 years (mean) (range, 57-67 years),
with underlying diseases such as hypertension, coronary
heart disease, and diabetes. In this research, we explored
the risk factors through analyzing the clinical data of three
COVID-19 patients with acute myocardial infarction.

COVID-19 may lead to the activation of inflammatory
cytokines and promote the release of interleukin-6 and
C-reactive protein. In addition, COVID-19 plays a
vital role in the formation of atherosclerotic. A systemic
inflammatory response upregulates the expression of
cleavage proteins, thereby destabilizing plaques. While
acute myocardial infarction is usually caused by a coronary
atherosclerotic plaque rupture. Through the laboratory
test results of the three COVID-19 patients, we found
that COVID-19 is elevated relevant blood index, which is
related to the formation of atherosclerotic.

In the context of chronic atherosclerotic vascular disease,
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infectious disease may cause acute coronary syndrome through
acute inflammation, biomechanical stress, and vasoconstriction.
Moreover, platelet activation and endothelial dysfunction
may lead to thrombosis. Infections lead to higher metabolic
demand and may cause hypoxemia, hypotension, or other
vascular stresses, which can lead to thrombotic occlusion and
then acute coronary syndrome (6). Acute respiratory infection
may be associated with a higher risk of acute myocardial
infarction (7,8). Influenza and other respiratory viruses
also enhance platelet activity, and acute infection promotes
the development of acute coronary syndrome. All of these
mechanisms increase the risk of myocardial infarction.

In conclusion, possible causes of acute myocardial
infarction in COVID-19 patients with underlying diseases
such as hypertension, diabetes, and coronary heart disease
include COVID-19-related systemic inflammation, hypoxia,
and coagulation disorders, which cause coronary contraction
and ultimately lead to acute myocardial infarction. On the
precaution of novel coronavirus, we should wear masks
of good safety and effective protection seriously above all
and often wash hands with soap or disinfectant. The most
important thing is better not to go to crowded places.
Residents should strictly abide by the epidemic prevention
and control requirements in their current residences.
Residents should travel less and better insulate their homes.
What’s more, residents keep their home environmental
hygiene and don’t participate in gathering activities. The
government should pay more attention to the awareness of
public health undertakings and clarify the responsibility at
all levels departments. As an important part of public health,
hospitals should strengthen public health construction
to improve emergency management systems and ensure
people’s health. In addition to early detection and prompt
treatment (including drug treatment), nurses should
implement targeted, comprehensive, and holistic care.
Physicians and nurses must work together to take effective
measures to ensure successful treatment and patient safety
and survival.
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