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Abstract

Chest pain is sometimes the reflection of minor pathologies, but in others, it is the
expression of serious situations. The most important aspect in patients with chest pain is
to detect the presence of Acute Coronary Syndrome since 20% of the consultations of the
hospital emergency services for chest pain are diagnosed with acute myocardial infarction.
The general objective is to evaluate the scientific evidence on interventions and treatment
in patients with ischemic chest pain in the emergency services. The bibliographic search
was carried out in the period of time between November 2019 and May 2020, finally a
total of 24 articles were selected. The results show that DT caused by SCA can be treated
pharmacologically with the new P2Y12 inhibitors, although it is not recommended that
the treatment be exclusively pharmacological. The optimal time to initiate other treatment
strategies such as coronography and coronary intervention is 12 to 24 hours.
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unstable angina pectoris

Introduction

Chest pain (CP) is sometimes the reflection of mild pathologies, but
in others, it is the expression of extremely serious clinical situations.
This symptom has defining characteristics that help diagnose it, but
performing this work in the emergency services is part of a very
common challenge faced by healthcare professionals, this is because
the etiology of chest pain is very diverse . For this reason, it becomes
a great burden on healthcare.!

CP is defined as “a localized high sensation in the area between the

diaphragm and the supraclavicular fossa”.?

Consultations for CP are very frequent, in Spain, it is estimated
that between 5% and 10% of HUS consultations are for non-traumatic
DT?

Table | Characteristics of ischemic DT

DT is the main clinical manifestation of Acute Coronary
Syndrome (ACS). However, the presence of DT is not as frequent in
the older adult. According to the North American National Registry of
Myocardial Infarction, chest pain occurs in 77% of patients younger
than 65 years, while in the population between 65 and 75 years it
occurs in 50% of cases, and It only occurs in 40% of adults over 85
years of age.’

With the aim of improving the quality of healthcare in these
patients, in recent years, the creation of chest pain units (UDT) has
been launched to centralize healthcare.*

Characteristics of chest pain of ischemic origin

The clinical pattern of DT of ischemic origin includes two clinical
situations; angina and AMI, and has the following characteristics
(Table 1).

Location' %2

Chest center, retrosternal. It can be seen in another area from the epigastrium to the neck, interscapular area, jaw,

shoulders, arms, wrists and fingers. It is perceived as oppressive, strong, constrictive, or fiery.

Associated Symptomato
|°g),| 2,12

Dt Pattern"2¢

Precipitating Factors?>'¢

Duration®*’

Vegetative courtship, fatigue, heartburn, dyspnea, diaphoresis, peripheral vasoconstriction.

Fixed, without variation on palpation. It is not modified when changing posture. Sudden onset and variable intensity.
Stress, physical and mental, cold or any situation that requires an increase in oxygen consumption by the heart.

Typical angina: less than |5 minutes and begins with exercise or stressful situations. Atypical angina: 20 minutes,

perceived as a stabbing discomfort. Acute myocardial infarction (AMI/IAM): greater than 30 minutes and more intense.

Before the arrival of a patient with DT, to the emergency
department, two clinical situations can be observed:

- Patient with DT and hemodynamic changes: pain accompanied
by changes in BP, dyspnea, arrhythmias, decreased level of
consciousness or shock.

- Patient with DT without hemodynamic changes: the pain is
not accompanied by cardiac changes or in the BP figures, nor by
vegetative symptoms.

Assessing the patient’s hemodynamics provides important data
that helps detect and differentiate those causes that can cause a risk

to the patient’s life. For this reason, DT is classified according to its
origin.’

The correct diagnosis and treatment of DT is a great difficulty in
healthcare, since 2-10% of patients who go to HEDs for this reason
are discharged with a wrong diagnosis, the consequence of this failure
increases mortality rate.®

Chest pain assessment

It is essential to collect information on the following aspects
(Table 2):>7
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Table 2 Clinical examination of the patient with DT

Determine the

Personal histor . .
! Y characteristics of pain

Age, sex. Start.
Presence of CVRE Duration.
History of cardiovascular pathology. Location.
Family history of premature coronary Triggers.

heart disease.

History of infection. Factors that relieve pain.

History of immobilization, if so,
suspect the presence of pulmonary
thromboembolism.

Symptomatology
associated with DT.

Cardiovascular risk factors (CVRF)

Cardiovascular diseases (CVD) are the main cause of premature
death and disability worldwide, specifically in developed countries,
causing high costs in the healthcare system.®

In 2016, in Spain, diseases of the circulatory system were the
leading cause of death, especially ischemic heart disease was
responsible for the majority of deaths.>!°

The etiology of CVD depends on multiple factors, including
cardiovascular risk factors (CVRF). CVRFs can be classified into
three groups; causal, predisposing and conditioning.*!%!!

The main most prevalent CVRFs are:'>'*
Diabetes.

Dyslipidemia.

HTA.

Obesity.

Smoking.

Alcoholism.

Acute coronary syndrome (ACS)

Acute Coronary Syndrome constitutes a set of ischemic states of
the heart. It is classified into 3 groups using the ST segment elevation
or not, visible on the ECG."*"

Cardiomyocyte necrosis is called Acute Myocardial Infarction
(AMI) in a clinical setting compatible with acute myocardial
ischemia.'>'®

During recent years, the incidence of AMI in Castilla-La Mancha is
130 cases per 100,000 inhabitants, and in this autonomous community,
AMI is the leading cause of death in women and the second in men."”

To make the correct diagnosis of ACS, a first evaluation of the
patient with DT must be carried out, which includes the following
sections:?

The clinical manifestations of myocardial ischemia include:"!'®
DT.

Dyspnoea.

Pain in upper limbs, discomfort in the jaw or in the epigastrium.
Diaphoresis, syncope or fatigue.

The clinical history of the patient with suspected ACS is important
for the correct diagnosis and treatment. For this reason, the history of
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coronary heart disease, sex, age, and presence of CVRF associated
with ACS should be evaluated.!

Elevated levels of cardiac troponin (I or T), or creatinine kinase
MB fraction (CKMB), indicate that there is necrosis in myocardial
cells. Necrosis of the heart muscle begins to develop 15-30 minutes
after complete occlusion of the artery.'?

Troponin I or T is the cardiac biomarker par excellence due to
its sensitivity and specificity indicative of myocardial necrosis. They
appear altered in blood between 1-3 hours after the onset of symptoms,
and reach their maximum values at 12-48 hours, remaining elevated
after 7-10 days.'>"

CKMB is used when other types of biomarkers are not available.
It is not recommended to use it for routine diagnosis, since this value
rises after 4-8 hours after AMI, and normalizes two or three days
later.":'3

The result of the figures for these biomarkers cannot be used as a
single result to determine the diagnosis of AMI.!>1617

The 12-lead electrocardiogram is the first test that must be
performed on every patient who comes to the ED for DT for the
first 10 minutes. ECG values and interpretation lead to four possible
diagnoses: SCACEST, SCASEST, confusing ECG, normal or
nonspecific ECG.>"?

Nitroglycerin is a vasodilator drug, so it is only administered in
patients with DT of ischemic origin. Administration is indicated when
the patient has a TAS> 90 mmHg or TAD> 100 mmHg. However, it
should not be used ifthe HR is <50 bpm or> 100 bpm. Its administration
should be discontinued when symptoms have subsided.”*'* Start with
an ASA dose of 150-300 mg. If there are any contraindications to
administering ASA, Clopidogrel is used as an alternative.!*1$

The second antiplatelet drug must be a P2Y 12 inhibitor, since they
have greater potency and better results, making them the drugs of
first choice. If there are any contraindications to the administration of
these, Clopidogrel is used instead.®'*

Coronary reperfusion therapy is the basis for the treatment of
ACS, specifically for SCACEST, since it is a time-dependent disease
whose prognosis largely depends on initial management.'” Coronary
reperfusion includes two strategies; pharmacological thrombolysis
and percutaneous coronary intervention.'*-!

Risk prediction scales

The Global Registry of Acute Coronary Events (GRACE) scale
was developed to predict the prognosis and CVRF associated with
patients after ACS, and also assesses the prognosis of death one
month and 6 months after discharge from hospital.>?>2* Another TIMI
(Trombolysis in Myocardial Infarction) scoring system developed with
the aim of predicting 30-day and one-year mortality after SCACEST.
In addition, this scale presents the ability to make a global estimate of
the risk presented by this type of patient.>*>?” The Heart Score scale
was developed to make decisions about those patients who come to
the ED with related symptoms or symptoms. with ischemic heart
disease. This scale identifies patients with a low risk of major cardiac
events. For this reason, it allows evaluating these patients without the
need for explorations or tests that do not really require.?®?

Material and methods

The elaboration of this work was carried out through a bibliographic
search in scientific databases between the month of November 2019
and May 2020, in order to carry out a narrative review of the literature.
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For the selection of the scientific articles on which this narrative
review is based, the following criteria have been carried out:

Inclusion criteria:

Year of publication: from 2015 (inclusive), until May 2020.
Free access.

Text complete.

Languages: Spanish and English.

Publications in scientific databases.

Exclusion criteria:

Articles published prior to 2015.

Items whose access was by payment.

Those articles that only the introduction was visible.
Articles that are not published in scientific databases.
Articles written in languages other than Spanish and English.

The studies will be identified by means of computerized searches in
bibliographic databases and in reference lists of articles. The selected
sources of information were in the language of English, French and
Spanish. The following databases were used: Pubmed (2014-2019),
Scopus (2014-2019), Wos (2014-2019), Google Scholar (2014-2019).
The first search was carried out on November 12, 2019 and ended on

Table 3 Databases consulted
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May 10, 2020. In addition to searching databases, the list of article
references was verified, and the information obtained through the
analysis of trial registries, protocols and institutional websites.

In November 2019, the electronic bibliographic databases of
Pubmed, Scopus, Wos, Google Scholar were consulted to locate
articles published from 2015 inclusive to 2020. The language of the
studies was limited to English / French / Spanish. Keywords such as
“chest pain”, “acute coronary syndrome”, “nursing care”, “ischemic
heart disease”, “unstable angina pectoris” were used in the search
strategy. Reference lists of included studies were checked to select the

most complete ones.

Finally, for this review, a total of 24 articles have been selected. Of
all of them, 1 has been published in a journal with level of evidence
Q1 and 11 of level of evidence Q2. The rest of the articles have been
published in different magazines that do not appear on the Web of
Sciencie (WOS), so they do not have a Journal Citation Reports (JCR).

To carry out the selection of these studies, a first bibliographic
search was carried out, from which 210 articles were obtained. After
applying the inclusion and exclusion criteria, as well as eliminating
duplicate and irrelevant articles both by their abstract and by their
title, 24 articles were selected for this review.

Results

Below is a Table 3 that shows the search strategy used to select
the articles:

MEDLINE Emsase  SCIENCE  DIALNET  SOUCELco  TOTAL
Selected 55 54 23 35 43 210
Duplicates 5 4 2 5 3 19
Payment Access 10 21 7 5 6 49
Title Only 20 18 4 9 13 64
Summary Only 11 7 5 8 13 44
Text Complete 2 | 2 | 4 10
Valid 7 3 3 7 4 24

To carry out the narrative review, 24 articles were used to assess the
management of ischemic chest pain in hospital emergency services.

Discussion

In relation to the risk prediction scales, the most studied are
GRACE, TIMI and HEART. Being TIMI and GRACE the most used
worldwide for risk assessment, they are also a very useful tool to
identify risk situations.3!

According to the authors Pérez Corral A.M. et al, the most widely
used scale in HEDs that serve a large number of people is TIMI.
It is also used in predicting the risk of death in patients who have
undergone STEMI.?3

The GRACE scale uses the prediction of hospital death after an
AMI. The authors Santos Medina M. et al confirm the validity of this
scale in their study, which shows that hospital mortality was 51.8% in
patients who were at high risk on this scale. However, it is not useful
to rule out an SCA.*

GRACE is better able to predict events at one month, while TIMI
is better able to predict events at six months. In contrast, these two
scales are not useful for diagnosing ACS in patients with an ECG and
negative Troponins, despite their high risk.>*3

The HEART scale has greater discriminatory capacity when used
in undifferentiated DT, according to the authors Pérez Corral A.M
et al. It is more useful for the prognosis of cardiovascular events,
compared to the two previous scales.?*3

Patients who come to the HED for DT and who also have a low risk
according to the HEART scale, have little probability of developing
coronary events in the following 30 days, so they can be discharged
from the HUS, this information is supported by the authors Chan AM
et al in their study.’**

With regard to the characteristics of DT, it manifests itself most
sharply, and less oppressively. The evolution is over 12 hours and
is not usually accompanied by vegetative symptoms. However, in
elderly people, ACS manifests itself through atypical DT associated
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with the presence of fatigue, dizziness and dyspnea, in addition, the
latter increases the probability of suffering an ACS.133637

According to the authors, Dominguez Rodriguez A et al affirm
that the physician, sometimes, does not pay attention to 9 important
variables that are obtained in the initial evaluation of the patient,
since these can lead to the diagnosis of ACS, and are the following:
DT of oppressive, retrosternal, epigastric character, irradiated to the
shoulders, the precipitating factor of which is a situation of exertion,
pain associated with vegetative symptoms and the presence of
dyspnea, the duration is between 5-20 minutes of repetition during
the last 24 hours.*’

In relation to diagnostic tests for DT in HEDs, clinical guidelines
recommend performing an ECG, determination of highly sensitive
troponins, and cardiovascular risk stratification. ECG and troponins
continue to be the two priority tests in patients with DT. Troponin
elevation is used as an element in the classification of patients at high
risk. There are two other elements that provide important data such as
the patient’s medical history and physical examination. There is a clear
relationship between the data obtained in the patient’s interview and
the objective changes in the ECG with the final and initial diagnosis
OfACS'3S,38~4O

The ECG in the elderly patient usually provides nonspecific data,
it is common to observe ST segment elevation and left bundle branch
block, for this reason, it is advisable to compare the new ECG with old
ones if they are available.*

The presence or not of DT together with the elevation of the
troponins has various diagnostic implications; according to the
authors Gonzalez del Hoyo M. et al the absence of DT together with
the elevation of troponins is more frequent in elderly patients, this in
turn, is related to a decrease in the performance of complementary
tests, an increase in mortality, worse prognosis and less diagnosis of
ACS. The diagnosis of ACS is more frequent in those patients who do
present DT with troponin elevation.*4!

The study carried out by Alfonso F. et al states that the determination
of troponins together with the performance of a computed tomography
jointly form a more accurate and faster diagnostic strategy for ACS.*

The ACEP recommends using 3 diagnostic elements in those
patients who are at risk of suffering major cardiovascular events:
determination of the HEART, TIMI scales and troponin seriation, to
avoid subjecting patients at low risk to the ischemia provocation test.*

After the evaluation of a heart attack code in the study by Cordero
A et al, it was concluded that the hospital stay was shorter after the
implantation of said code, with no variation in the mortality rate. The
treatment of choice was angioplasty.'’

In relation to the treatment of SCASEST, the authors Bueno H
et al affirm that mortality is higher in patients with exclusively
pharmacological treatment, associated with older patients. With
respect to the drugs used in the treatment of ACS, P2Y 12 inhibitors
have lower scores on the GRACE and CRUSADE scales, but they are
less used if the risk of bleeding or ischemia is high on these scales,
which is why a increased use of these drugs when there is less risk.
Advanced age is the only factor on the GRACE scale that is associated
with decreased use of these drugs. These drugs reduce mortality
and thrombotic events without increasing bleeding as Clopidogrel
does‘27,37,43.44

Regarding the optimal time to start coronary revascularization
therapy is between 12-24 hours, since greater complications are
observed in those patients in whom treatment is started late. The
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performance of the treatment in this period of time is related to an
increase in survival.*4¢-34

Conclusion

Chest pain caused by ACS can be treated pharmacologically with
the new P2Y 12 inhibitors, as they have been shown to reduce mortality
and thrombotic events. It is not recommended that the treatment be
exclusively pharmacological since mortality is higher. The appropriate
time to start other treatment strategies such as coronography and
coronary intervention is 12-24 hours. The guidelines recommend the
performance of the ECG, together with the determination of troponins
and the stratification of the CVR, without forgetting to pay attention
to the patient’s medical history and physical examination. In relation
to the characteristics of the pain that is caused by ACS, it presents
stabbingly, the evolution is longer than 12 hours and is not normally
accompanied by vegetative symptoms, however, in elderly patients,
DT is atypical and It is associated with fatigue, dizziness, and dyspnea.
The TIMI and GRACE scales are the most widely used globally for
risk assessment. The best scale that can be used in those HEDs that
serve a high volume of patients is TIMI, in addition, this scale better
predicts events at 6 months, and GRACE does it at one month. The
HEART scale has greater discriminatory power in a patient with
undifferentiated type DT.
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