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Abstract

Introduction & Aim: This study aimed to develop a stan-
dard of clinical guidelines for dealing with patients with
acute chest pain in the emergency department at Al-Zahra
Hospital in Isfahan.

Methods: In the first phase, a comprehensive approach
and guidelines for patients with unstable angina referred
to the emergency department, according to experts from
the heart and emergency medicine and using valid sourc-
es was developed. In the second phase, the guidelines ere
evaluated in a clinical trial. In this trial, 100 patients were
randomly assigned into intervention and control groups.
The waiting time for the first visit, paraclinical measures,
appropriate treatment; the physician’s satisfaction with
treatment, the patient’s admission to the emergency
room, number of visits and treatment outcome; the pa-
tient’s satisfaction from emergency services and treatment
outcome were compared between two groups.

Results: The mean of patients waiting time to receive the
first visit, paraclinical measures, and appropriate treat-
ment in the intervention group were significantly lower
than the control group (P-value<0.05). The mean of phy-
sician’s satisfaction score from the treatment process, pa-
tient's admission to the emergency room, number of visits
and outcome of treatment in the intervention group was
significantly higher than the control group (P-value<0.05).
The mean patient satisfaction score from the emergency
services in the intervention group was significantly higher
than the control group (P-value=0.0001).

Conclusions: The developed guidelines for dealing with
patients with acute chest pain in the emergency room
significantly reduce the patient’s waiting time in receiving
care and improve the satisfaction of the physicians and
the patients.

Keywords: Acute Chest Pain; Ischemic Heart Disease;
Emergency Department.

Introduccion y objetivo: el objetivo de este estudio fue
desarrollar una pauta clinica estandar para tratar a los pa-
cientes con un agudo dolor en el pecho en el servicio de
urgencias del Hospital Al-Zahra en Isfahan.

Métodos: en la primera fase, se desarrolld un enfoque
y pautas integrales para pacientes con angina inestable
que acudieron al servicio de urgencias, segun expertos del
corazén y medicina de emergencia y utilizando fuentes
validas. En la segunda fase, las pautas fueron evaluadas
en un ensayo clinico. En este ensayo, 100 pacientes fuer-
on evaluados aleatoriamente en grupos de intervencién
y control. Se compararon entre dos grupos, el tiempo de
espera para la primera visita, medidas paraclinicas, trata-
miento adecuado, la satisfaccion del médico con el trata-
miento, la admisiéon del paciente a la sala de emergencias,
el numero de visitas y el resultado del tratamiento, la sat-
isfaccion del paciente de los servicios de emergencia y el
resultado del tratamiento.

Resultados: la media del tiempo de espera de los pacien-
tes para ser recibidos por la primera visita, medidas para-
clinicas y el tratamiento adecuado en el grupo de interven-
cion fueron significativamente mas bajos que en el grupo
de control (valor de p <0.05). La media de la puntuacién
de satisfaccion del paciente de los servicios de emergencia
en el grupo de intervencién fue significativamente mayor
que el grupo de control (valor de p= 0.0001).

Conclusiones: las pautas desarrolladas para tratar a paci-
entes con agudo dolor toracico en la sala de emergencias
reducen considerablemente el tiempo de espera del paci-
ente para recibir atencion y mejoran la satisfaccion de los
médicos y pacientes.

Palabras clave: dolor toradcico agudo, enfermedad
isquémica del corazon, servicio de urgencias.
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ardiovascular diseases have been recog-

nized as the leading cause of death in the

world in the last decade and they are rec-
ognized as a global epidemic'2. In 2016, cardiovascular
diseases accounted for 17.9 million deaths, which include
31% of all deaths in the world. In 2015, the prevalence of
acute chest pain and ischemic heart disease in the world is
estimated to be 7.3 and 110.5 million cases, respectively’.
In Iran, ischemic heart disease is the second leading cause
of death in people between the ages of 15 and 49 years®.
Despite rapid diagnostic and therapeutic advances, one-
third of patients with heart attacks die, and two-thirds
of those who survive never recover completely and do
not return to normal life’?. Acute chest pain is a major
symptom in people with ischemic heart disease, and the
patient with these symptoms should be treated as early
as possible and take diagnostic and therapeutic measures
as soon as possible®. Besides, this pain is one of the most
common complaints of patients in the emergency depart-
ment, so that 6% of emergency visits in the United States,
England and Wales are related to acute chest pain’®. The
cause of chest pain is very heterogeneous and includes a
wide range of conditions ranging from lethal diseases to
minor problems so that among these patients, it is diffi-
cult and challenging to quickly determine if ischemic heart
disease occurs®'°.

Based on the previous studies in North America and Eu-
rope, 2% to 5.3% of patients referring to emergency
with acute chest pain with the poor diagnosis have been
affected by ischemic heart disease, and death rate in
these patients was almost twice than that in hospitalized
people'12. Moreover, 60-80% of acute chest pains are
not due to ischemic heart disease and 50% to 62.7% of
these patients have non-heart causes that do not require
diagnostic tests and prolonged observation®'%3. Several
guidelines have described the evaluation strategies for pa-
tients referring to emergency with chest pain to estimate
the probability of diagnosing ischemic heart disease and
the risk level for unwanted clinical consequences. In one
of the guidelines of the National Institute for Health and
Clinical Excellence concerning evaluating chest pain, no
recommendation has been provided to manage the situa-
tion, as soon as it is diagnosed'. In another clinical guide-
line of this institute about unstable angina (chest pain),
local executive methods were provided to manage the sit-
uation'. In another clinical guideline presented in London
in 2010, the need to provide necessary information for
patients and informing them of the decisions that will be
taken was emphasized'®. In Iran, the standard certificate
of treatment services for acute chest pain was developed
by Abdi et al in 2015. It defined and identified the disease
and the technical specifications of services, service man-
agement, and protocol implementation in patients with
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acute chest pain'. Although tools for assessing chest
pain are still being developed and updated, translation of
the new methods into an effective clinical evaluation of
time and resources for emergency care can be a complex
problem. Also, given the limitation of the guidelines for
dealing with patients with acute chest pain in an emer-
gency in Iran and the differences in the various health care
systems and characteristics in the Iranian population and
those of other countries, it seems necessary to develop
such a guideline. Thus, the present study was conducted
with two goals of dealing with patients with acute chest
pain referring to the emergency department of Alzahra
hospital in Isfahan. The primary objective of this study
was to prepare and develop a standard clinical guideline
based on the review of other guidelines and views of the
professors and cardiologists and emergency medicine
specialists. The secondary goal of this study was to as-
sess the effect of the implementation of the guidelines
developed in a clinical trial.

he present study was conducted in two phases
after examination and approval at the Ethics
Committee of Isfahan University of Medical
Sciences. In the first phase of the study, to prepare and
develop a clinical guideline for dealing with patients with
unstable chest pain, all cases needed for proper deal-
ing with patients with unstable chest pain referring to
the emergency department were provided in writing in
a guideline form in regular inter-group sessions in heart
and emergency medicine departments. This guideline in-
cludes everything deemed necessary, including the ways
of diagnosing a patient in the hospital triage and the
way of providing necessary care and treatment and para-
clinical measures. In the development of this guideline,
three clinical guidelines for chronic heart failure of the UK
Health National Institute (2010), Scotland Guidelines Net-
work (2007) and the European Heart Community (2012)
were used''7. Accordingly, after evaluating the resources
by content analysis method, the questions were designed
and the considered options were extracted. The content
of the options included “the factors needed for the de-
finitive diagnosis and identification of unstable chest pain
(such as typical and specific symptoms),” “helping to
determine prognosis, “the accurate and complete intro-
duction of chest pain,” clinical evaluations in examining
the angina pain characteristics”. Finally, the options were
designed after examining and analyzing the localization
capability with the help of a group of cardiologists and
emergency medicine specialists in the form of guidelines
and the algorithm for dealing with patients with unstable
chest pain referring to the emergency department. The




developed guideline includes 38 options that cover all
stages of dealing with these patients in the patients’ tri-
age, the time and the way of providing services and the
evaluation of physicians, therapeutic measures, and a
two-month follow-up of the patient. Based on the pre-
sented guideline and algorithm (Figure 1), after referring
the patient for unstable chest pain and their triage accord-
ing to the ESI system, they were visited by a first-year resi-
dent and they were assigned into high-risk and low-risk
groups based on the guideline and evaluation of the Heart
Score. Low-risk patients are transferred to Emergency 3
and high-risk patients are transferred to Emergency 1 or
Emergency 2 for follow up. In the next stage, the patients
underwent troponin tests by two-year or three-year resi-
dents and low-risk patients with negative troponin were
discharged and high-risk patients with negative tropo-
nin are hospitalized and cared about undergoing cardiac
tests. In the case of positive troponin after transferring the
patients to the CPI and performing cardiac consultation
and recovery services (if required), they were transferred
to adult CCU and received the care after performing car-
diac stress test (Figure 1).

Figure 1. Algorithm of dealing with patients with unstable

angina referred to the emergency department of Alzahra
Hospital in Isfahan
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In the second phase of this study, the effect of the imple-
mentation of the developed guideline was evacuated us-
ing a clinical trial. This trial was performed on 100 patients
with unstable chest pain referring to the emergency de-

partment of Alzahra Hospital in Isfahan. The inclusion cri-
teria of the study included severe unstable chest pain with
a duration of fewer than 12 hours and age higher than 25
years. The research exclusion criteria also included specific
traumatic or radiological evidence associated with chest
pain, transferring to other hospitals, and lack of possibility
of a two-month follow up to examine the outcome of the
treatment. Before the inclusion of the patients, the writ-
ten consent was taken from the patient, after explaining
the research objectives. The selected patients were ran-
domly assigned to two intervention and control groups
using Random Allocation software. In the intervention
group, the patients were evaluated and cared according
to the guideline and algorithm, while the patients in the
control group were evaluated and cared according to the
routine process of dealing with these patients. To evaluate
the effect of the developed guidelines, patients’ waiting
times, physician and patient satisfaction, and outcome of
the treatment were compared in two groups. Patients’
waiting times included the waiting time to receive the first
visit, the waiting time for paraclinical measures, and the
waiting time of patients to receive appropriate treatment.
Physician satisfaction included the physician’s satisfaction
with the treatment process, the patient’s hospitalization
in the emergency department, the frequency of patient’s
visit, and satisfaction with the outcome of the treatment,
and the patient’s satisfaction with the emergency services.
Additionally, the outcome of the treatment was evaluated
in the form of recovery, death, or patients’ referring until
the presence of a patient in the emergency. The collected
data were analyzed using SPSS24 software. Quantitative
variables were reported as mean + standard deviation
and qualitative variables were reported as frequency (%).
To compare the mean of quantitative variables between
two groups, the t-student test was used, and to compare
the outcome of treatment between two groups, the Chi-
square test was used. The significance level in all cases
was considered less than 0.05.

he patient inclusion and the study procedure

are presented in (Figure 2). Out of 111 patients

studied, 11 patients did not meet the inclusion
criteria or did not have the willingness to participate in
the study. One hundred patients were divided into two
groups of intervention and control groups (50 patients
in each group) and were followed up to discharge from
the emergency department. During the follow-up period,
1 patient in the control group was excluded. Finally, the
data of 50 patients in the intervention group and the data
of 49 patients in the control group were analyzed.
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Figure 2. Study flowchart
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(Table 1) shows the characteristics of patients in the two
groups studied. The mean age and the gender of the
patients in the two groups did not differ significantly.
Heartbeat rate per minute and systolic and diastolic blood
pressure in the intervention group was higher than those
in the control group, but the differences were not statis-
tically significant (P- value>0.05). The heartbeat rate per
minute was similar in two groups. In the intervention and
control groups, 74% and 67.3% of the patients, respec-
tively, were transferred to the emergency department by

(Table 2) presents the results of comparing waiting times,
physician and patient satisfaction, and outcomes of treat-
ment in patients in the study groups. The mean waiting
time for patients in the intervention group was significant-
ly lower than that of the control group (P-value<0.05).
The mean of waiting time for the first visit was 23.7 min-
utes in the control group and 11.6 minutes in the inter-
vention group (P-value=0.0001). The mean waiting time
for patients in the control group was 63.3 minutes and
38.9 minutes in the intervention group (P-value=0.0001).
The mean score of physician and patient satisfaction in
the intervention group was significantly higher than that
of the control group (P-value<0.05). The mean score of
the physician satisfaction with the treatment process was
4.9 out of 10 in the control group, and 7.6 out of 10 in
the intervention group (P-value =0.0001). The mean score
of the physician satisfaction with the patient’s therapeu-
tic outcome was 5.3 out of 10 in the control group and
8.2 out of 10 in the intervention group (P-value =0.0001).
The mean score of satisfaction with emergency services
was 4.3 out of 10 in the control group, and 7.9 out of 10
in the intervention group (P-value = 0.0001). The treat-
ment outcome did not differ significantly between the
two groups (P-value = 0.157). Death was seen only in one
case of patients in the control group and the referral cases
were 38.8% in the control group and 28% in the inter-
vention group.

Table 2. Comparison of waiting times, physician and patient

satisfaction and outcomes in studied patients

ambulance (P-value>0.05). Also, there was no significant Intervention
. . Control group P-value
difference between the two groups in terms of frequency group
f smoking, hypertension, di hyperlipidemia an i
of smoking, hype tension, diabetes, hyperlipidemia and Patients waiting time to 59+723 | 65611 | 0.0001
history of heart disease (P-value>0.05). receive first visit (min)
Patients waiting time for
Table 1. characteristics of the studied patients paraclinical measures 6.13+5.37 [3.10+3.31| 0.012
(min)
Int: ti
: ervoeunplon Control group| P-value Patient waiting time
to receive appropriate 4.21+3.63 [5.16 +9.38 | 0.0001
Age (year) 236 25+4 | >0.05 treatment (min)
Gender >0.05 Physician’s satisfaction
Male 72 37 with the treatment 6.2+9.4 8.1+6.7 | 0.0001
>0.05 process
Female 28 L Physician satisfaction
Hgartbeat rate per 7018 +8.84 |90 16 + 6.81| > 0.05 thh hospitalization time 3.2+55 6.2+1.8 | 0.0001
minute in the emergency
Systolic blood pressure 7.19+5139 (2.21£3.142| >0.05 Physician satisfaction
] ] with the frequency of 51+05 9.1+4.8 | 0.0001
Diastolic blood pressure 1.12+£2.80 | 5.10+£3.79 | >0.05 patient visit
Transfer by ambulance (74) 37 (3.67)33 | >0.05 Physician satisfaction
with treatment outcome 22+35 8.1+28 [ 0.0001
Tobacco use (38) 19 (8.42)21 | >0.05 of patient
Hypertension (70) 35 (5.73)36 | >0.05 ; ; ; i
. Patient satlsfactl'on with 4/3 + 3/4 6/2+9/7 | 00001
diabetes (28) 14 (5.22)11 | >0.05 emergency services
Hyperlipidemia (34) 17 (6.32)16 | >0.05 Treatment outcome
Recovery (2.59) 29 (72) 36
History of heart disease (24)12 (20) 9 >0.05 death (2)1 0 0.157
referral (8.38) 19 (28) 14

Results are presented as mean + standard deviation or frequency (%)
P-values, comparisons of variables between the two groups using
independent T-test and Chi-square test

Results are presented as mean + standard deviation or frequency (%)
P-values, comparisons of variables between the two groups using

independent T-test and Chi-square test



n the present study, a guideline and algorithm were

designed to deal with patients with unstable angina

who referred to the emergency department accord-
ing to the view of experts and by using valid sources and its
impact on the implementation was evaluated in a clinical
trial. The results of the study showed that the developed
guideline had a positive effect on reducing patient waiting
times and patient and physician satisfaction. The mean
waiting time for patients to receive the first visit decreased
almost by 50% and the mean waiting time for patients to
receive paraclinical measures and appropriate treatment
decreased significantly. Moreover, the implementation of
the guideline significantly improved the physician’s satis-
faction with the treatment process, the outcome of the
treatment, the time of hospitalization in an emergency,
and the frequency of the patient visit and the patient sat-
isfaction with the emergency services.

The results of the study show that by implementing the
guideline and algorithm designed in this study, it is pos-
sible to identify the high-risk patients and by differentia-
tion of these patients, it is possible to take effective steps
in performing the diagnostic and therapeutic measures in
these patients. By additional taking the unnecessary mea-
sures at low-risk patients, and as a result, timely discharge
of patients, it is also possible to reduce the hospital costs.
In recent years, the development of diagnosis accelerat-
ing protocols in patients with acute chest pain has been
studied?®?'. Several studies have shown that the use of di-
agnosis accelerating protocols in patients with emergency
acute chest pain has led to the identification of low-risk
patients. In addition to speeding up the discharge process
of patients, it has prevented unnecessary diagnostic and
therapeutic measures?>?3. In an observational study, then
et al investigated and followed-up 3582 patients with
acute chest pain. They showed that based on the diag-
nosis accelerating protocols, 10% of patients were at low
risk of ischemic heart disease and were discharged from
the hospital sooner and during a one-month follow up of
these patients, only 1% of them were seriously affected??.
The results of a clinical trial showed that the use of the
diagnosis accelerating protocol reduced the duration of
hospitalization of patients with acute chest pain through
the identification of low-risk patients?. In the study con-
ducted by Baugh et al., the results of implementing the
clinical evaluation and management protocol standard-
ized based on Heart Score in dealing with patients with
acute chest pain in the emergency department showed
that the length of hospitalization in low-risk patients was
significantly lower than that of high-risk patients?*. The
results of the studies are similar to the results of this study.
These results show the positive effect of guidelines and
algorithms in an emergency in dealing with patients with
acute chest pain. As most of the referrals to the emergen-

cy of the hospitals are due to acute chest pain, the imple-
mentation of such guidelines can reduce the congestion
of patients in emergency rooms, reduce the hospital costs,
and reduce the need for unnecessary diagnostic tests®°. In
the development of guidelines and algorithms designed
in the present study, the Heart Score and troponin test
are important indicators used in the diagnosis of low-risk
and high-risk patients and their follow-up and care. The
Heart Score indicator was designed almost ten years ago
in Europe to help physicians for quick diagnosis of acute
and non-cardiac chest pain in the emergency department.
It prevented unnecessary cardiac tests by identifying the
low-risk patients?*.

t has been shown that this indicator can reduce up

to 50% of unnecessary cardiac stress tests or car-

diac imaging, leading to the reduced economic bur-
den of health?>. Besides, the results of the studies have
shown that troponin test in patients with acute chest pain
increases the accuracy of the diagnosis of ischemic dis-
eases in comparison with other conventional tests and it
is useful in identifying low-risk patients, and consequent-
ly, faster discharge of them?528. Thus, the results derived
from the clinical trial section of the study suggest that the
guideline and algorithm designed in this study have im-
proved the performance of the medical staff and it can
be implemented, focusing on important issues in dealing
with these patients in the emergency room. However,
further studies in applying this guideline and examining
its outcomes in other hospitals can lead to the routine
implementation of the guideline in all emergencies of
the country. One limitation of this study was the lack of
follow-up of patients after discharge from the emergency.
Given the importance of follow-up of the patient after dis-
charge from the hospital, is necessary that the patients be
followed-up in further studies to evaluate the long-term
outcomes of the guidelines. The second limitation of the
study was the low number of samples made it impossible
to analyze information based on the inclusion of patients
at low risk or high-risk groups. The third limitation of the
present study is conducting a study in one hospital (emer-
gency department at Alzahra Hospital) and as this hospital
is a general hospital and as large percentage of patients
has been transferred by ambulance, there is a possibility
that these patients to be different from the patients with
acute chest pain transmitted to a specialized heart hospi-
tal. Therefore, it is recommended that further studies be
carried out on a larger sample to examine this guideline.
In general, the results of the present study show that the
guideline and algorithm for dealing with patients with
acute chest pain in an emergency in this study significant-
ly reduced the patient waiting time in receiving care and
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