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Clinical cardiological predictors in the COVID-19 pandemic: an
integrative review
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ABSTRACT

OBJECTIVE

COVID-19, caused by severe acute respiratory syndrome (SARS-Cov-2), started in China, in the Hubei province, triggering a pan-
demic. Prognostic factors or clinical predictors are characteristics that can be used to predict the progression of the disease and
the way in which chronic comorbidities can influence the poor prognosis of affected patients who are then infected by the new
coronavirus. The aim of the present study was to analyze the clinical predictors in the literature in patients with heart disease
infected by COVID-19.

METHODS

This is an integrative literature review study. To elaborate the guiding question, the method used was the PVO strategy, where P
(population) is the cardiac patients infected by COVID-19, the V (variable) is the variable of interest, which in this study will be
the clinical predictors during the infection, and finally the O (outcome) consists of the results, that is, the prognosis and clinical
manifestations. The research was carried out in the Virtual Health Library (VHL) and at PUBMED.

RESULTS

The initial search resulted in 228 articles. Using the PRISMA tool, 37 articles were selected for the partial sample. The final sample
consisted of 27 original articles published in English, Spanish, and Portuguese. The selected publications were subjected to thematic
analysis, separated and grouped into five categories: laboratory alterations, imaging tests, continuous use medications, comorbidities,
and electrocardiographic alterations.

CONCLUSIONS

The relationship between the cardiovascular system and the Coronavirus infection is evident in several studies, as well as that
this association leads to more serious outcomes for heart patients.

DESCRIPTORS

Heart diseases, Coronavirus infection, Prognosis, Risk Factors.
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INTRODUCTION

In December 2019, a new disease began in the world,
that would trigger an outbreak, followed by a pandemic.®
COVID-19, caused by severe acute respiratory syndrome (SARS-
Cov-2), through coronavirus infection, began in China, in the
Hubei province and despite the hypothesis that it started as a
zoonotic transmission by commercialization of wild animals,
community transmission has ensued'2.

The first case of coronavirus infection notified to the Min-
istry of Health in Brazil was on February 26, 2020 and, since
then, health systems have undergone several changes to adapt
to the high demand for care’. The disease has spread devas-
tatingly around the world, bringing social impacts, especially
for health due to the overload of care systems for patients
infected by the new virus3+.

Patients diagnosed with COVID-19 may present symptoms of
flu-like syndromes such as: cough, dyspnea, runny nose, and
headache, and, in addition, other systemic manifestations can
be observed in these individuals, especially in those who al-
ready have a primary diagnosis, such as underlying diseases
(hypertension, diabetes)°. In addition to respiratory alterations,
the cardiovascular system has been one of the most affected®¢.

According to the Brazilian Society of Cardiology’, infection
with the new coronavirus can affect the cardiovascular system
and potentiate existing symptoms in patients with some type
of heart disease®’. The main manifestations are arrhythmia
(16%), myocardial ischemia (10%), myocarditis (7.2%), and
shock (1-2%). Thus, intensifying care in the population with
cardiovascular diseases is essential for the best prognosis in
case of infection by the new coronavirus®’. To this end, it is
necessary to know the conditions that can worsen the progno-
sis and the best form of treatment available®’.

Pre-existing risk factors or clinical predictors are patient
characteristics that can be used to predict the progression of
the disease®. These factors may be indicative of the patient's
clinical course while hospitalized during the period of infec-
tion®. When studied, these factors guarantee the analysis of the
severity of the disease according to its evolution, allowing the
early implementation of the best therapy and treatment &°.

According to data from the American College of Cardiology
(ACC), chronic diseases such as hypertension, diabetes, and
coronary artery disease can influence the poor prognosis of
patients who have these comorbidities and are infected by the
new coronavirus.

In view of the above, it appears that it is essential to know
the main clinical predictors in patients with heart disease in-
fected with the new coronavirus and how they can be deter-
mining prognostic factors in the clinical evolution during the
period of infection.

Thus, the objective of the current study was to analyze the
scientific literature with respect to the main alterations that
are clinical predictors of unfavorable evolution in patients
with heart disease infected by COVID-19, in addition to iden-
tifying and correlating these risk factors with unfavorable out-
comes in patients with heart disease.

METHODS

This is an integrative literature review study using methods
and criteria defined from a guiding question, through search,
extraction, analysis, and discussion of data'!.

An integrative review provides a synthesis of the subjects to
be studied, and the incorporation and practical applicability
of the results found. To structure the research, the six basic
steps of an integrative review were followed™.

The first step was to formulate the problem or guiding ques-
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tion, aiming to determine which studies would be included
and which methods would be adopted to collect the data™.
Based on the relevance identified in the subject, the guiding
question of this study was formed: Which clinical predictors
presented in heart disease patients infected by coronavirus
affect the prognosis?

To elaborate the guiding question, the method used was the
PVO strategy'?, where P (population) is patients with heart dis-
ease infected by COVID-19, V (variable) is the variable of inter-
est, which, in this study, will be the clinical predictors of these
patients during infection, and the O (outcome) consists of the
results, that is, the prognosis and clinical manifestations'>*.

After defining the guiding question, the inclusion criteria
were defined in the study, which are full articles, published in
Portuguese and English, that addressed the topic proposed by
this integrative review, found in the aforementioned databas-
es, in the period 2020 to 2021.

The exclusion criteria established were duplicate articles,
research carried out with pediatric and pregnant patients, in-
complete articles, case reports, and meta-analyses.

Table 1. Construction of the guiding question through the PVO strategy

Strategy Components Subject Descriptors Key-words
Items (DeCS)
Population Patients with heart disease Cardiopathies Cardiac diseases;

Heart disease
COVID-19
Prognostic Factors

infected by COVID-19
Clinical Predictors

Variables Coronavirus infection

Outcomes Clinical Manifestations Prognosis

Source: authorial, 2021

Within the PVO, the prognostic factors are alterations in
laboratory tests, cardiac biomarkers, and markers of inflam-
matory response, in addition to changes in imaging tests. On
the other hand, the clinical manifestations are characterized
as the outcomes presented by the individuals in the studies.

The second step consists of a broad literature search, car-
ried out in electronic databases, to check that the data used

in the research met the previously defined inclusion criteria®.

Data from this research were collected from electronic da-
tabases: Latin American and Caribbean Literature on Health
Sciences (LILACS), Nursing Databases (BDENF), Medical Litera-
ture Analysis and Retrieval System Online (Medline), PUBMED
Central (PMC), and the Virtual Health Library (BVS), from De-
cember 2020 to March 2021, with the truncation of the de-
scriptors Cardiopathies, Coronavirus infection, and prognosis
by the Boolean operator AND.

The articles found were input to in EndNote Web Basic (Clari-
vate Analytics ®) for organization and better selection of data.

To aid in the process of selection and reporting of the in-
tegrative review, the PRISMA (Preferred Reporting Items for
Systematic Reviews and Meta-Analyses) recommendation was
used, which is a tool to support rigor when verifying the qual-
ity criteria of a study'>™.

The third step followed with the evaluation of the data. At
this stage, the findings obtained from the articles were care-
fully extracted to ensure that they were used reliably and that
they answered the guiding question of the project’.

Data analysis started in the fourth stage by organizing the
data found and classifying the level of evidence of each study,
based on the methodological approach of each one'.

In the fifth stage, the discussion of the results was carried
out. From this stage, the results began to be interpreted and
synthesized, presenting the opinions and conclusions about
the data obtained™.

In the final step, the presentation of the review was carried
out in a clear way, containing the information worked in a
complete way, based on the methodologies used.
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RESULTS

The search carried out in the databases resulted in 228 pub-
lications. After selection according to the eligibility criteria,
a final sample of 27 articles was included, as illustrated in

Figure 1.

Figure 1. PRISMA flowchart referring to the article search and selection process.
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Of the entire sample, 16 articles were identified in MEDLINE,
five in BDENF, five in LILACS, and one in IBECS.

Regarding geographic distribution, the United States of
America (USA) had more publications on the subject (33.3%)
with nine articles, followed by Spain (eight articles), China (six
articles), Italy (two articles), and Saudi Arabia and Brazil (both
with one article), as shown in Figure 2. Regarding the language
of publication, English was prevalent (18 articles), followed by
Spanish (8 articles) and Portuguese (1 article).

Figure 2. Distribution of articles by place of origin of the study. N=27 articles.
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Table 2 presents the synthesis of the articles selected for the
final sample of the study to facilitate the understanding and
schematization of the information obtained.
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Table 2. Synthesis of studies according to authorship, year, and place of
publication and study design. N= 27 articles. Sao Paulo-SP, 2022.

N°  Year and Country Author (s) Study design

1 2020, China Chen Chen Review study

2 2020, Spain Esther Guerrero Pérez”?  Review study

3 2020, United States  Chirag Bavishia™ Review of clinical trials

4 2020, United States  Aws Almuflehte Retrospective study

5 2020, New York Sripal Bangalor’” Retrospective study

6 2020, Spain Estefania Cantador?' Retrospective study

7 2020, China Liang Cao® Retrospective study

8 2020, New York Jason S. Chinitz Retrospective study

9 2020, Spain Alfredo Bardaji' Retrospective observational study
10 2020, Spain Ana Pardo Sanz* Retrospective observational study
11 2020, Italy Alessandro Mengozzi®*® Prospective observational study
12 2020, United States ~ Mohamad Raad*® Retrospective longitudinal cohort study
13 2020, Italy Francesca Bursi? Retrospective cohort study

14 2020, United States  Orly Efros® Retrospective cohort study

15 2020, United States  Pierre Elias? Retrospective cohort study

16 2020, Spain Rafael Golpe? Retrospective cohort study

17 2020, Saudi Arabia Anas Khan3! Retrospective cohort study

18 2020, China Junli Li? Retrospective cohort study

19 2020, Spain Diego Lopez-Otero® Retrospective cohort study

20 2020, China Xiaojun Ma* Retrospective cohort study

21 2020, Spain Juan R. Rey® Retrospective cohort study

22 2020, Spain Weifeng Shang® Retrospective cohort study

23 2020, China Daoyuan Si#! Retrospective cohort study

24 2020, China Huayan Xu® Retrospective cohort study

25 2020, Brazil Vanessa Cristine? Cross-sectional descriptive study
26 2020, United States ~ Anas Hamadeh* Multicenter retrospective study
27 2020, United States  Juan-Juan Qin¥’ Multicenter retrospective study

Source: authorial, 2021

Table 3 presents the articles selected for this review, listing

research participants and the main conclusions of the study.

Table 3. Summary of research participants and main conclusions of the studies.

N= 27 articles. Sao Paulo-SP, 2022.

N° Research Participants Study Conclusion

1 21 subjects treated at the institution Effective remote management of
before the pandemic, followed remotely patients with heart disease on an
for 57 days post-infection for monitoring outpatient basis showed no clinical im-
of pulmonary artery pressure (PAP) pairment, even for those with increased

pulmonary artery pressure.

2 18 individuals with confirmed Covid-19 Both obstructive and non-obstructive
and ST-segment elevation on electrocar- disease were poor prognostic factors. All
diography or who had non-obstructive subjects had elevated levels of D-Dimer.
coronary disease Of the 18 patients, 13 died during hospi-

talization due to COVID -19.

3 433 subjects treated for suspected or Cardiac troponin was a marker of
confirmed SARS-CoV-2 who had at least 1 poor prognosis for both the confirmed
cardiac troponin | measurement COVID-19 group and the excluded group,

however, mortality was higher in the
confirmed COVID-19 group.

4 - Sample of 11685. Cardiac biomarkers
can be used to aid in diagnosis as well as
risk stratification.

5 49 individuals diagnosed with COVID-19 Longitudinal deformation of the RV was a
undergoing an echocardiographic predictor of mortality. Predominant RV dys-
examination function may represent the final common

pathway related to COVID-19 prognosis.

6 1419 Individuals with COVID-19 and clini-  COVID-19 may favor the occurrence of

cally suspected acute cerebral, coronary,
or peripheral vascular events

thrombotic events, however, the destabi-
lization and thrombosis of atherosclerotic
plaques does not seem to be a frequent
mechanism that justifies the need for
specific systematic preventive measures.
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21
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100 individuals with severe COVID-19
analyzed through clinical and laboratory
findings

Seven individuals with confirmed
COVID-19 who required pacing support
for severe bradycardia

559 individuals diagnosed with COVID-19
and at least one high-sensitivity troponin
assay within 24 hours of admission

1,258 adults with coronavirus disease
2019 who had an electrocardiogram
presentation

Deaths confirmed from Covid-19 in the
State of Parana

539 hypertensive individuals diagnosed
with SARS-CoV-2 infection

78 individuals hospitalized with COVID-19
infection and ST-segment elevation

648 confirmed COVID-19 cases with de-
finitive outcomes in Saudi Arabia during
March 2020

74 severe or critical COVID-19 individuals
at Wuhan Fourth Hospital between Janu-
ary 25 and February 26, 2020

245 individuals with confirmed SARS-
CoV-2 infection in our healthcare area
who were admitted to hospital

262 individuals diagnosed with COVID-19
and hospitalized in China from January
12, 2020 to March 20, 2020

266 consecutive individuals hospitalized
for SARS-CoV-2 pneumonia at the univer-
sity hospital

160 hospitalized individuals with
COVID-19 infection with recent-onset AF
and patients in sinus rhythm or hospital-
ized with previous AF

3,219 individuals diagnosed with COVID-19
hospitalized to estimate the prognostic
power of cardiac injury markers

Myocardial injury evidenced by elevation
of biomarkers associated with COVID-19
had a poor prognosis. The increase in tro-
ponin indicates myocardial damage and is
associated with disease severity.

Elevated NT-pro BNP and troponin were
higher in critical COVID-19 cases than in
mild COVID-19 cases. Both were correlat-
ed with critical illness status.

Acute bradycardia was associated with
elevated inflammatory markers and high
short-term mortality rates, even in the
absence of coexisting cardiomyopathy or
acute cardiac injury.

Elevated troponin levels were associated
with reduced survival and increased risk
of the invasive ventilatory support out-
come and death. It was also associated
with an increased risk of other in-hospital
events, such as acute kidney injury and
low oxygen saturation.

Abnormal respiratory vital signs and
ECG with the presence of atrial flutter/
fibrillation, right ventricular overload,
or ST-segment abnormality were poor
prognostic factors. More patients are
intubated within the first 24 hours after
presentation of these characteristics.

Within the profile of deaths, we observed
higher mortality in older men (67% over 60
years old) (67%), the most common associ-
ated conditions were hypertension (23%),
diabetes (21%), and heart disease (13%).

ACE inhibitors and ARBs were not linked to
an increased risk of having COVID-19 or a
more severe form of the disease. ACE inhib-
itor treatment was associated with a lower
risk of mortality in hospitalized cases.

The increase in basal renin in patients
with heart disease infected by COVID-19
is related to a worse prognosis due to
overexpression of angiotensin Il convert-
ing enzyme.

Of the 78 patients with STEMI and
COVID-19 infection, 14 (18%) required
invasive MV. COVID-19 infection and the
systemic inflammatory response can be a
trigger for a STEMI event.

Risk factors associated with worse out-
comes included men, age >60 years, heart
disease, chronic respiratory disease, and
cases with two or more comorbidities.

Older males with chronic diseases have a
higher risk of death. Lymphopenia, neu-
trophilia, elevated CRP, and procalcitonin
were factors of worse prognosis among
critically ill individuals.

Elevated troponin in subjects without
heart disease indicated more severe
infection and respiratory distress. In
individuals with previous heart disease,
troponin elevation may not only be
related to the infectious process, but
also to the underlying disease, so that,
by itself, it does not identify the severity
of COVID-19.

Platelets and D-dimer were independent
risk factors for predicting outcome in
COVID-19 patients. In addition, lympho-
cytes, lactate, and CRP were also risk fac-
tors that affected the patient’s prognosis.

Elevated CRP was related to the risk of
ICU admission and need for MV, however,
it was not predictive of mortality.
D-dimer and troponin showed a strong
relationship with mortality.

New-onset AF in the context of COVID-19
disease has a worse prognosis and a
higher incidence of embolic events and of
bleeding events.

Elevations of biomarkers such as troponin,
CK-MB, (NT-pro)BNP, or Myoglobin were
highly predictive of all-cause mortality

at 28 days, including deaths occurring
shortly after admission. In addition, the
elevation of these biomarkers was also
associated with more severe symptoms
and disease progression.
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1,044 individuals consecutively admitted
with COVID-19 from March 9 to April 15

3,080 consecutive individuals with con-
firmed COVID-19 infection and at least
30-day follow-up

443 hospitalized individuals with
COVID-19 analyzed retrospectively, divid-
ed into non-severe and severe group.

1,284 subjects with severe COVID-19
with a measurement of troponin level at
hospital admission

102 consecutive laboratory-confirmed
and hospitalized individuals with
COVID-19

Cardiovascular risk factors and cardio-
vascular diseases led to an increased

risk of developing cardiac injury. Cardiac
injury was associated with a higher risk of
intensive care unit admission, mechanical
ventilation support, and mortality.

Individuals with COVID-19 have a
significant incidence of acute HF, which
is associated with poor outcomes and a
worse clinical framework at first medical
contact, with higher all-cause mortality.

The increase in the ratio of neutrophils to
lymphocytes and CRP together with the
decrease in platelet count were factors of
Wworse prognosis.

Initial troponin levels were associated
with poor survival, and its peak was

a predictor of ventilatory support. In
addition, cardiac arrhythmias were
reported in up to 16% of individuals and
an even higher frequency (44.4%) among
ICU patients.

Tachycardia, high levels of myocardial
enzymes and cardiac dysfunction were
prognostic factors for a worse outcome.
CRP levels, advanced age, pneumonia
severity, and comorbidities were the main
risk factors for acute cardiac injury in
patients with COVID-19.

Source: authorial, 2021

After reading the articles in full, they were separated and

grouped into five thematic categories: laboratory alterations,
imaging tests, continuous use medications, comorbidities, and

electrocardiographic alterations.
The Comorbidities axis was the most commonly found sub-

ject in the literature, with a total of 12 publications, Labora-
tory Examinations with a total of nine articles, followed by
Electrocardiographic Alterations with four articles, and Imag-
ing Examinations and Continuous Medication, both with one
article, as shown in Graph 1.

Graph 1. Distribution of publications by thematic axis. N= 27 articles. Sao

Paulo-SP, 2022.
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DISCUSSION

Addressing the issue of COVID-19 has been a major challenge

in the health area, especially when related to the cardiovas-
cular system and the complications that can have repercus-
sions, especially because the symptoms of the infection are
not always respiratory in nature. The present study sought to
present a sample of infected patients with heart disease who
presented laboratory and clinical alterations that could possi-
bly be used to predict the course of the disease’.

Since the beginning of the pandemic, it has been noted that,

among those infected by the virus, individuals who acquired
the most severe form of the disease were of advanced age or
had a pre-existing comorbidity. A cross-sectional study? car-
ried out in Parana showed that the clinical conditions associat-
ed with deaths from COVID were hypertension (23%), diabetes
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mellitus (21.8%), and previous heart disease (13.6%). In addi-
tion, modifiable risk factors for cardiovascular disease such as
obesity, alcohol consumption and smoking were also present?.
The predominance of deaths among older people can be ex-
plained by the greater lethality of the disease in this popula-
tion, since they have more comorbidities. Cases aged 65 years
or older showed a higher risk of hospitalization in intensive
care units, in addition to the death outcome?'.

Another comorbidity associated with worse prognosis was
chronic heart failure (CHF). Considering that heart failure
is one of the main causes of mortality in the world, its as-
sociation with COVID-19 infection has brought serious harm
to infected patients. A study of 152 patients with CHF and a
confirmed COVID-19 infection® reported a lower glomerular
filtration rate in these patients, in addition to a decrease in
hemoglobin. The patients presented clinical manifestations of
acute heart failure (AHF), evidenced by increased ventricular
dysfunction and elevation of cardiac biomarkers. Myocardial
alterations evidenced in these patients are related to higher
mortality and acute decompensation®.

Cardiac injury was also a relevant factor to indicate worse
outcomes in infected patients. This fact can be taken into ac-
count, since heart muscle injury can potentiate the severity of
COVID-19 infection. The virus can directly affect the myocar-
dium through viral toxicity in cardiomyocytes or through the
formation of microthrombi in the venous network, leading to
microvascular dysfunction. There is also a difference in oxygen
supply and demand due to acute myocardial infarction (AMI) in
patients with previous coronary artery disease. In all scenari-
os, there is myocardial suffering that can lead to hemodynam-
ic alterations, resulting in worse outcomes*. It was observed
that the clinical course of patients with myocardial injury af-
fected by COVID-19 was unfavorable. Among the outcomes are
severe forms of the disease, ICU admission, and deathz4,

Among the laboratory alterations, cardiac troponin, a mark-
er of myocardial injury, was the most prevalent in the arti-
cles raised on the subject. Its prognostic implications are seen
in patients with COVID-19 infection. A study carried out with
1795 patients'® showed that hospital mortality was 18.8%, and
of these, 53.7% had elevated troponin levels, evidencing myo-
cardial injury. Detecting this lesion through troponin elevation
can aid in decision making about ICU admission and in thera-
peutic proposals, however, the study revealed that the predic-
tive capacity of elevated troponin was the same in patients
infected by the virus and those who were not, although mor-
tality was higher in the confirmed group'. On the other hand,
troponin was also considered an independent prognostic factor
for critically ill patients with COVID-19, that is, it was used to
predict the course of the disease in patients with myocardial
injury and that these would have an unfavorable prognosis'® 2.

Another relevant fact is that the rapid increase in troponin
from the 16th day after the onset of symptoms of infection was
prevalent in non-survivors. For this reason, troponin measure-
ment was adopted as a routine laboratory test for monitoring
during hospitalization to assist in the early identification of
myocardial injury and worse prognosis®™.

The recommendation of laboratory measurement of tropo-
nin in patients infected with COVID-19 is essential for the diag-
nosis of myocarditis, stress-induced cardiomyopathy, and AMI.
Several health societies have recommended troponin dosing
during the pandemic in different contexts. The Chinese Clin-
ical Guidance for COVID-19 Pneumonia Diagnosis and Treat-
ment? recommends its use in all patients with the infection.
The World Health Organization (WHO) recommends the use of
troponin for the clinical management of severe acute respira-
tory infection, even in suspected cases. The American College
of Cardiology indicates troponin dosage only in cases of a sus-
pected AMI diagnosis®.
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An analysis carried out with 245 patients with confirmed
COVID-19 infection showed that major events occurred in both
patients with previous heart disease and in those with no histo-
ry. In all cases, the elevation in troponin was related to higher
mortality, however, it was not a predictor of the development of
heart failure. Patients with no prior history of heart disease and
with troponin elevation exhibited the infection in its most se-
vere form, showing greater specificity to determine the progno-
sis of COVID-19. The elevation of this biomarker in patients with
previous heart disease was not specific to predict the course of
the disease, since it could be associated not only with the infec-
tious process, but also with the underlying disease.

In a study carried out in Italy3, troponin dosage was shown
to be superior to predict the course of COVID-19 infection
when compared to other biomarkers. The elevation in tropo-
nin was five times greater in individuals who died than in pa-
tients who survived during the hospital stay®. In addition, the
study showed that the association of troponin with other in-
flammatory markers, such as CRP and D-dimer showed a strong
correlation with the indication of a worse prognosis. This fact
may be related to the oxytocin storm and the inflammatory
process during the period of infection%.

The inflammatory process triggered by COVID-19 infection is
closely linked to cardiac injury, evidenced by the increase in
troponin. However, other biomarkers were also used to show
myocardial damage in patients during the period of contami-
nation, in addition to helping to predict the course of the dis-
ease. Elevation of cardiac biomarkers such as CK-MB (Creatine
kinase-MB), CK (Creatine kinase), BNP (B-type natriuretic pep-
tide), and Myoglobin was associated with increased mortality
and was clinically significant for monitoring these patients to
provide better interventions during hospitalization. In a sample
of patients, specific cardiac biomarkers (troponin, CK-MB, and
BNP) showed greater sensitivity to estimate cardiac injury ¥.

In addition to indicating the prognosis of cardiovascular dis-
ease in patients with COVID-19, biomarkers have also been
instrumental in aiding clinical interventions during the course
of the disease. A retrospective cohort study conducted in the
USA38 showed that the cardiac injury demonstrated by elevat-
ed cardiac biomarkers at the time of admission was also asso-
ciated with a strong need for mechanical ventilation in these
patients®. In addition to the need for mechanical ventilation,
worse prognosis and the death outcome were predicted by the
elevation in cardiac biomarkers, and these were also associat-
ed with more severe symptoms, demonstrating the importance

of early dosage to help the team in clinical decision making*.

The use of laboratory tests proved to be crucial for the as-
sessment of factors that affect the progression of heart disease
in patients with COVID-19. A study that evaluated the relation-
ship between clinical indices and disease severity compared
laboratory tests at admission of critically ill and non-severe
patients. The results showed that the elevation of the NRL, a
marker of the inflammatory process, was much higher in the
group of critically ill patients. In addition to this marker, CRP
(C-reactive protein) was also significantly higher and was an
independent factor in predicting the most aggressive form of
the disease and its outcome. Patients who had the outcome of
death presented significant thrombocytopenia when compared
to another group®. Elevated CRP may be related to persistent
inflammatory responses in patients with COVID-19 and, in
more severe cases, this process occurs more intensely, which
can lead to tissue damage and myocardial injury, as evidenced
in the aforementioned studies*.

A study that exhibited clinical laboratory parameters of 74
patients at hospital admission showed that 71.6% presented
lymphopenia, 70.2% presented increased neutrophil counts,

and 93.2% presented elevated CRP. These data reveal the se-
verity of the patients, indicating an exacerbated inflammatory
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process, in addition to a higher incidence of cardiac injury.
Therefore, use of the dosage of inflammatory markers is rec-
ommended to assess the risk of diseases in these patients.

Another important biomarker in the prognosis of patients
with heart disease affected by COVID-19 was D-dimer, which
is a product of fibrin degradation, being used as a thrombotic
marker. A case series of 18 patients showed that, during hospi-
talization for COVID-19, all presented D-dimer elevation, and,
among these patients, all had myocardial injury. These data
show the importance of dosing and monitoring D-Dimer as an
adjuvant in clinical decision-making and determining the prog-
nosis of patients during the hospitalization period'”. A nomo-
graphic model, based on clinical and laboratory parameters,
used to predict the survival of patients with COVID-19 showed
that D-Dimer dosage was an independent risk factor for prog-
nosticating patients with a greater chance of developing the
severe form of the disease and was included in the nomograph-
ic model to predict the course of infection, demonstrating its
relevance in clinical practice during hospitalization3.

Knowing the prognostic relevance of D-Dimer in individuals
with COVID-19 to predict thrombotic events, a study carried out
with 1419 patients in Spain showed strong evidence of thrombo-
sis cases in these patients, however, a 1% incidence of systemic
arterial events was observed with a mortality rate of 28.6%.
One of the limitations of this study was the underestimation of
sudden death cases. These data open space for further research
in order to identify possible gaps on the subject?'.

Currently, it is understood that COVID-19, associated with
heart disease, has a worse prognosis for patients with this con-
dition, including a higher mortality rate. It was noted that
these individuals are more vulnerable to the pathophysiolog-
ical mechanism of Coronavirus due to the elevation in renin,
which is related to a higher prevalence of heart failure. The
increase in basal renin is related to a worse prognosis, since,
in excess, it causes increased expression of angiotensin-con-
verting enzyme (ACE), responsible for converting angiotensin Il
into angiotensin |, triggering a marked effect of bradykinin and
leading to imminent clinical worsening. Therefore, the basal
renin measurement can also be used as a laboratory supple-
ment in patients with the characteristics described?.

Electrocardiographic alterations were frequently evidenced
in patients diagnosed with COVID-19. A case report with sev-
en patients performed in New York* showed that severe bra-
dycardia was present at the time of hospital admission, with
three symptomatic and four asymptomatic cases. During hos-
pitalization, all patients received stimulation with a perma-
nent or temporary pacemaker implant, however, after three
months, five out of seven patients died from complications
resulting from the viral infection. Data such as these show the
relationship between the virus and arrhythmias which can be
explained by the mechanism of viral infiltration in myocardial
cells, impairing the cardiac conduction system. No patient in
this sample presented an ischemic alteration on the ECG and
the mortality rate was considered high in the short term?:.

In other studies, ST-segment elevation was considered
important to aid in the prognosis of patients infected with
COVID-19. A cohort of 1258 subjects in the United States
analyzed 850 ECGs at hospital admission of patients with
COVID-19. The presence of electrocardiogram abnormalities,
especially ST-segment elevation evidenced in 812 patients,
was highly prognostic at 48 hours. The main outcomes include
the need for mechanical ventilation and death.

A study carried out with a total of 78 patients infected with
COVID-19 who had ST-segment elevation on the ECG showed
that 18% required invasive mechanical ventilation during hospi-
talization. Of all the patients, 19 were treated with percutane-
ous coronary intervention (PCl) and 59 with fibrinolytic therapy,
however, despite the different reperfusion strategies, the over-
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all mortality rate was 12%. The data show the correlation of
COVID-19 and acute myocardial infarction, demonstrating that
the thrombotic complications triggered by the infection can be
a clinical predictor to aid in the treatment in cases like this®.

Another electrocardiographic alteration that presented
prognostic relevance was the presence of Atrial Fibrillation
(AF) and Atrial Flutter. An observational study that analyzed
160 hospitalized patients with COVID-19 showed that the
group with recent-onset AF presented a higher number of em-
bolic events during hospitalization, in addition to thrombosis
outcomes and longer hospital stays. This relationship is due to
the fact that AF is an independent predictor of embolic events
which is potentiated during viral infection®. Atrial flutter was
also considered a marker of poor prognosis in patients with
COVID-19, evidencing that patients with this ECG alteration
had early intubation during the first 24 hours of hospitaliza-
tion and was associated with higher 48-hour mortality. The
clotting disorder evidenced in COVID-19 cases stands out as
a risk factor for embolic events, in addition to which, atrial
arrhythmias can increase the chance of thrombus formation.
There are reports that cardiac arrhythmias were evidenced in
16% of patients infected with COVID-19 during hospitalization
and in 44% of ICU patients. This reinforces the correlation of
the presence of conduction disturbances on the ECG with the
severity of the infection during hospitalization“!.

Other important data used as a clinical predictor during the
COVID-19 pandemic were echocardiogram characteristics. A
survey carried out in Milan showed that longitudinal deforma-
tion of the right ventricle (RV) was an independent predic-
tor of mortality in patients with heart disease infected with
COVID-19, as evidenced by transthoracic echocardiography.
These findings are important for decision making that may im-
pact the prognosis of these patients?.

At the beginning of the pandemic, there was an expert dis-
cussion on whether angiotensin-converting enzyme (ACE) in-
hibitor drugs or angiotensin Il type | receptor blockers (ARB)
could increase the risk of COVID-19. A cohort study evaluated
patients with COVID-19-infected hypertension showed that the
use of these drugs is not associated with a worse clinical out-
come in these patients. ARB was also associated with a lower
risk of hospital admission and treatment with ACE inhibitors
was associated with a lower risk of mortality?.

CONCLUSION

Through the analysis of the studies, it was possible to ob-
serve that both clinical and laboratory predictors are of par-
amount importance to aid in the prognosis of patients with
heart disease who are infected by COVID-19. In addition to
predicting the course of the disease, the data can help in clin-
ical decision making in order to obtain better outcomes that
improve nursing care for cardiac patients.

In this study, the cardiovascular clinical predictors for
COVID-19 infection stand out; the male sex, age > 60 years,
heart diseases, severity of pneumonia and chronic respiratory
diseases, hypertension, diabetes, and heart disease were de-
terminants for acute cardiac injury. The study also considered,
through the studies identified, whether drug treatment with
ACE inhibitors and ARBs, the profile of patients with STEMI,
and with high levels of platelets, CRP and D-dimer, CK-MB, or
myoglobin, myocardial markers (NT-proBNP and cardiac tropo-
nin), as well as lymphopenia, neutrophilia, elevated CRP, and
procalcitonin were factors of worse prognosis.

The results also considered that the significant incidence of
acute HF, which is associated with poor results and clinical
framework, and the initial levels of troponin were associated
with decreased survival, and its peak was a predictor of venti-
latory support. In addition, cardiac arrhythmias were reported
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in the studies presented in this study.

The increase in the ratio of neutrophils to lymphocytes and
CRP together with the decrease in platelet count were factors
for a worse prognosis. AF had a worse prognosis and a higher
incidence of embolic events and of hemorrhagic events. On
the other hand, cardiac injury and longitudinal deformation of
the RV, and acute bradycardia associated with an increase in
inflammatory markers were determinant for the poor progno-
sis of patients with these profiles.

Elevated troponin levels were associated with reduced sur-
vival, the increased risk of invasive ventilatory support out-
come and death. Acute kidney injury and low oxygen satu-
ration, abnormal respiratory vital signs and ECG with the
presence of atrial flutter/fibrillation, right ventricular over-
load or ST-segment abnormality were poor prognostic factors
for COVID-19 infection.

Through clinical predictors, it is possible to define the
course of infection to determine the best interventions and
behaviors, aiming at the recovery and rehabilitation of indi-
viduals with heart disease who are infected by Coronavirus.

Coronavirus is characterized as a new disease in the medical
context, which makes it difficult to define interventions and
treatment for the population addressed in this review. This
difficulty brings limitations to the study, as further research is
needed to improve therapeutic measures related to COVID-19.
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