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ABSTRACT

Introduction: Emergency cardiac consultation is a very big part of
cardiology practice and there is not any trial evaluating this
subject qualitatively and quantitatively with different perspectives
yet. We wanted to investigate this process in terms of correlation
between emergency physicians and cardiologists.

Methods: Patients who are consulted in a cross-sectional and
prospectively 5 different public hospitals were included in the
study. In order to examine the nature and intensity of the
cardiology consultations and also the diagnostic compatibility,
electrocardiography (ECG) and to investigate the adequacy of the
first medical treatment were chi-square and correlation analyzes.
A P value <0.05 was accepted as a statistical significance limit.
Results: Totally 627 patients (502 patients by practitioners and
125 patients by emergency medicine specialists) were consulted
to cardiology. The most common admission cause was chest pain
(%47.8), and the most common cause of consultation was having
no/weak idea about patient’s clinical diagnosis (%39.9). The
diagnosis consistency of 48% of consulted patients by EMS was
excellent while it was 32.1% in practitioners (p=0.001). Good and
excellent ECG interpretation of EMS was 72.8% and it was 50.7%
in practitioners (p<0.001). Good and excellent first medical
treatment were 46.4% in EMS while it was 38,4 in practitioners
(p=0.05). Nearly half of consultations (48.8%) were considered as
definitely unnecessary or unnecessary by cardiologists. There
was statistically significant correlation between the necessity of
consultation and last decision (r=0.811, p<0.001).

Conclusion: There is a big variability in emergency cardiac
consultations from the standpoint of consultation necessity, ECG
interpretation, first medical management quality and accurate
diagnosis.

Key words: Cardiology, consultation, emergency department,
quality

OZET

Girig: Acil kardiyoloji konstultasyonlar kardiyoloji pratiginin blyuk
bir kismini teskil etmektedir. Bu galismada acil hekimleri ile
kardiyologlar arasindaki uyum ve Kkonsultasyonlarin &zellikleri
kalitatif ve kantitatif agidan arastiriimistir.

Yontemler: Kesitsel ve prospektif olarak 5 farkli devlet
hastanesinde kardiyolojiye acil servisten konsiilte edilen hastalar
galismaya dahil edildi. Kardiyoloji konsultasyonlarinin niteligini ve
yogunlugunu incelemek ve ayni zamanda tani uyumlulugu,
elektrokardiyografi (EKG) yorumlama ve ilk tibbi tedavinin
yeterliligini arastirmak amaciyla ki-kare ve korelasyon analizleri
yapild. istatistiksel anlamlilik siniri olarak bir p degeri <0,05 kabul
edildi.

Bulgular: Toplam 627 hasta (pratisyenler tarafindan 502 hasta ve
acil tip uzmanlari tarafindan 125 hasta) acil servisten kardiyolojiye
danisildi. Kardiyolojiye danigilan hastalarda acile en sik basvuru
sekli g6gus agrisi (%47,8) iken en sik konstltasyon konsiilte eden
hekimin hastanin tanisi hakkinda kesin bir kanaate sahip
olmamasi nedeniyle yapilmisti (%39,9). Acil tip uzmanlari (ATU)
tarafindan danisilan hastalarda kardiyologlarla tani uyumlulugu
%48 iken bu oran pratisyen hekimlerde %32,1 olarak bulundu
(p=0,001). Yeterli ve mikemmel EKG yorumlama ATU’da %72,8
iken pratisyen hekimlerde %50,7 olarak bulundu (p<0,001). ilk
medikal midahalede ATU %46,4 oraninda yeterli ve mikemmel
olarak degerlendirilirken pratisyen hekimlerin %38,4’G yeterli ve
mukemmel bulundu (p=0,05). Konslltasyonlarin yarisina yakini
(%48,8) kardiyologlar tarafindan gereksiz veya gok gereksiz
olarak degerlendirildi. Konstltasyon gerekliligi ile hasta hakkinda
verilen son karar arasinda istatistiksel olarak anlamli bir iligki
bulundu (r=0,811, p<0,001).

Sonug: Konslltasyon gerekliligi, EKG yorumlama, ilk tibbi
midahale ve dogru tani koyma bakimindan acil kardiyoloji
konstiltasyonlarinda ciddi farkhliklar tespit edildi.

Anahtar Kelimeler: Acil servis, kardiyoloji, kalite, konsultasyon
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INTRODUCTION

Rapid diagnosis and treatment of disease are vital for
precise evaluation in emergency departments (EDs).
Consultation, which is defined as “a service type
provided by a physician whose opinion or advice
regarding evaluation or management of a specific
problem is requested by another physician or other
appropriate source,” is almost always necessary for
critical patients (1,2). Emergency physicians (EPS)
(including Emergency Medicine Specialists (EMS) and
Practitioners) often request a relevant physician’'s
support to manage patients whose symptoms are
strongly related to a particular specialty. The absence
of cardiologists and other specialists in EDs 24 hours a
day and inadequate medical education for practitioners
may make the consultation process a heavy burden for
the medical community (3). Particularly in recent years,
medical education quality has decreased rapidly with
the inauguration of many new medical schools and the
Obligated

assignment immediately after medical school has also

increased number of medical students.
increased the number of inexperienced medical doctors
in EDs. Furthermore, cardiac emergencies are relatively
urgent and vital, so patients with cardiac complaints
may make EPs more alert and anxious. This anxiety
may result in a rise in cardiac consultation redundancy,
which could increase prejudice and cause superficial
and inattentive evaluation of patients by cardiologists
4).

Only one or two cardiologists typically work in state
hospitals in small districts and must be on call 24 hours
a day. They evaluate patients frequently throughout the
day, even in non-cardiac or non-emergent situations,
via phone call or the WhatsApp application. The right of
a physician to request consultation provides an
advantage for patient health only if used aptly, timely,
and appropriately. Although there is no strict rule or
objective viewpoint about consultation requirements,
clinical reduce

knowledge and experience can

nonsense consultations (5). Because we know that
cardiologists are consulted frequently for various
cardiac and non-cardiac problems, we wanted to
investigate these consultations between EPs and
cardiologists qualitatively and quantitatively in the
points of consultation necessity, diagnosis accuracy,

and electrocardiogram (ECG) interpretation in this trial.

METHODS

In this cross-sectional, and multicenter trial, 627
consecutive patients consulted to cardiology for any
reason from the ED were included in 5 different centers
in Turkey. All consulted patients were included in the
study and there were no specific exclusion criteria.
Patients who required urgent evaluation and
intervention were treated by EPs and were consulted to
cardiology according to their urgency in cases of need.
Consultation reason, time, and interval were decided by
the EP. All cardiologists included in this trial had
recently finished their cardiology residencies and had
begun working as attending physicians in state
hospitals in different regions of Turkey. In this study,
data about the first 60 days of the physicians’ practice
was analysed. The study was conducted with the
principles stated in the Declaration of Helsinki and
approved by the local ethics committee of Kutahya

Health Sciences University (14.07.2020 — 2020/11-19).

Data Collection and Interpretation
Consultation data included demographic features of
and complaints by the patients, cardiac risk factors,
ECG findings, consultation times, initial diagnoses, and
pretreatments by the EPs. Data including the diagnosis
of cardiologists was also analysed. Cardiologists
evaluated the necessity of consultation, accuracy of
ECG

interpretation by the EP, and all data were recorded

diagnosis, first medical treatment, and
and interpreted. In addition, the correlation between the

final decision about the patient, the consulting time and
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interval, and the consultation cause were all recorded.
Patients with incomplete or incoherent data were not
included in the study. Days were divided into three
equal intervals from 8 a.m. to 4 p.m., from 4 p.m. to
12:00 a.m., and from 12:00 a.m. to 8 a.m., with only the
first interval within the hours of regular work day. The
patient’s complaint, the cause of consultation, diagnosis
accordance, these

different

and consultation necessity in

intervals were recorded and interpreted

separately.

Categorization of Data
The most important investigations of this trial were on
the consistency of ECG interpretations, diagnoses, and
treatments between EPs and cardiologists as well as
the intensity and quality of emergency cardiac
consultations. Every consultation was evaluated and
graded separately by a collaborating cardiologist. ECG
interpretations and diagnoses by EPs were graded
between 1 and 5 points corresponding to very bad, bad,
moderate, good, and excellent. The first medical
therapy ordered by the EP according to diagnosis was
also graded as very bad, insufficient, sufficient, good, or
excellent. The consultation quality and necessity of
consultation were evaluated by the collaborating
cardiologist and graded from 1 to 4 points
corresponding to definitely unnecessary, unnecessary,
necessary, or definitely necessary, according to its
emergency. All consultation data was interpreted for
EMSs and practitioners separately and analyzed for
any difference between these two groups. The
correlations between consultation necessity and last
decision,

consulting physician and necessity of

consultation, and diagnosis correlation and ECG

interpretation were all analyzed separately. All
classification processes were done carefully to guide
future consultation concepts and did not affect the

evaluation process.

Statistical Analysis
SPSS version 20.0 (SPSS Inc., Chicago, IL, USA) for
Windows was used for statistical analysis of the trial.
Descriptive statistics and frequency tables were used in
the basic statistical analysis. The continuous data were
presented as mean % standard deviation (SD), and
categorical data were presented as percentiles. The
chi-square test was used to determine the statistical
differences between two or more groups. The variables
were investigated using visual (histograms, probability
plots) and analytical (Kolmogorov-Smirnov/Shapiro-
Wilk’'s test) methods to determine whether they were
normally distributed. Correlation coefficients and
significance were calculated using the Pearson test for
parametric variables and the Spearman test for
nonparametric variables. A p-value of less than 0.05

was considered a statistically significant result.

Table 1. Baseline characteristics of patients and consultation process

Variables n (%)

. - EMS 125 (19.9)
Consulting physician Practitioner 502 (80.1)
Gender Male 335 (53.4)
Age 275 183 (29.2)

<75 444 (70.8)
DM 168 (26.8)
HT 365 (58.2)
Smoking 179 (28.5)
HL 32 (5.1)
Prior Heart Disease 209 (33.3)
Chest pain 300 (47.8)
Dyspnea 107 (17.1)
Chief complaint Palpitation 83 (13.2)
Syncope/presyncope 57 (9.1)
Other 80 (12.8)
Consultation within 1 hour 286 (45.6)
1-5 hour 334 (53.2)
>5 hour 7(1.2)
8-16 288 (45.9)
Time interval (hour) 16-24 253 (40.4)
24-08 86 (13.7)

Abb. EMS; Emergency Medicine Specialist, DM; Diabetes mellitus, HT;
Hypertension, HL; Hyperlipidemia
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RESULTS

In this trial, 627 patients consulted from EDs to
cardiology in five different hospitals were evaluated.
The population of the medical care area and on-call
days per month for each physician were different from
each other in each region. The mean age was 63.8
years (%29 patients > 75 years old) and 53.4% of
patients were male. Demographic characteristics of the
patients are summarized in Table 1.

The most common admission cause of patients was
chest pain (47.8%) and the most common cause of
consultation was having no/minimal idea about the
patient’s clinical diagnosis and need for a cardiologist’s
opinion (40.2%), and the second most common cause
was feeling uneasy about the patient (36.5%). The most
common causes of consultations are summarized in
Table 2.

Table 2. The most common causes of consultation

Cause of consultation n (%)
Precise diagnosis 115 (18.3)
No/weak idea about the patient 252 (40.2)
Feeling uneasy about the patient 229 (36.5)
High troponin level 31 (4.9

Between 12:00 and 8:00 a.m., 33 (38.4%) of the
patients were discharged and 53 (61.6%) were either
hospitalized or transferred to a tertiary center. Only 4 of
20 (20%) patients who were consulted by an EMS were
discharged in this interval, and 29 of 66 (43.9%)
consulted by practitioners were discharged after
evaluation by cardiologists (p < 0.027). More than half
of the patients were discharged within the first hour
(53.8%), while 20.3% of all consulted patients were
hospitalized and 25.9% were sent to a tertiary center for
various reasons (need for acute intervention, the lack of
empty beds in the hospital, complicated patient, etc.).

The correlations between EMSs and practitioners
regarding consultation cause, diagnosis accuracy, ECG
interpretation, consultation necessity, and last decision
are shown in Table 3. While nearly half (47.2%) of the

consulted patients by EMSs within the first hour were
transferred to a tertiary center for urgent invasive
procedures, only 22.8% of patients consulted by
practitioners were transferred (p < 0.01). Moreover,
58% of consultations by practitioners within the first
hour were discharged quickly.

While the diagnosis consistency of nearly half (48%) of
consulted patients by EMSs was excellent, it was only
32.1% for practitioners; the proportion of bad and very
bad diagnoses by EMSs was 35.2%, and it was 46.4%
for practitioners (p = 0.013). Good and excellent ECG
interpretation by EMSs was 72.8%, while it was 50.7%
by practitioners; bad and very bad ECG interpretation
was 12% by EMSs and 34.8% by practitioners (p
<0.001). There was a statistically significant positive
correlation (r = 0.424, p < 0.001) between the true
diagnosis and ECG interpretation. The proportion of
patients who were consulted with both excellent
diagnosis and ECG interpretation was similar for
practitioners and EMSs (p = .109). Very well-interpreted
ECG with an excellent diagnosis occurred for 48/73
(65.8%) patients in the EMS group and 91/159 (57.2%)
patients in the practitioner group.

One of the most important issues was accurate and
sufficient emergency treatment; the proportion of good
and excellent first medical treatment was 46.4% in EMS
and 38.4% in practitioners (p = 0.05). The necessity of
consultation was also evaluated and nearly half
(48.8%) of all consultations were considered definitely
unnecessary or unnecessary by  consultant
cardiologists. While 98.5% of definitely unnecessary
consulted patients were discharged directly from the
ED, 97.9% of necessary consulted patients were either
hospitalized or referred to tertiary hospitals. We found
90%

necessity of consultation and last decision (r = 0.811, p

statistically significant correlation between

<0.001). The necessity of consultation according to the

consulting emergency physician was shown in Figure 1.
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Consultation necessity

16 163

definitely necessary

definitely
unnecessary

unnecessary

necessary

:EMS (%) & Practitioner (%)

Figure 1. Consultation necessity according to consulting
physician (data are shown in percentages)

The EPs consulted 115 patients (18.3%) after precise
diagnosis, and 13% of these patients were discharged
by cardiologists. The number of patients consulted
because of the practitioner feeling uneasy or having
no/minimal idea about the patient's diagnosis was
significantly higher than for EMSs (83.8% vs 50.4%, p
<0.001, Figure 2).

Precise diagnosis No/minimal idea Feeling uneasy High troponin

EMS (%) m Practitioner (%

Figure 2. The causes of concultations according to physicians
(data are shown in percentages)

More than one third (42%) of patients consulted to the
cardiologist with the symptom of chest pain, which is
the most common cause of admission, were evaluated
as non-cardiac or non-emergent by the consultant and
interpreted as definitely unnecessary or unnecessary

consultation.

DISCUSSION
The current trial was specifically designed to assess the

quality and quantity of emergency cardiac

consultations. It is the first trial investigating the

consistency between EPs and cardiologists from the

standpoint of ECG interpretation, diagnosis, and first
contact medication, with the consultations divided into
three different time frames (8:00 a.m.—4:00 p.m., 4:00
p.m.—12:00 a.m., and 12:00 a.m.—8:00 a.m.), the latter
two of which may prolong the consultant physician’s
first arrival to the patient because they are out of the
hours of regular work day. This trial also has important
implications for understanding the intensity of
cardiologists’ work and the importance of medical
school education and emergency residency training.

In our study, we questioned the differences and
similarities between EMSs and practitioners during the
consultation process. We found statistically significant
differences in ECG interpretation, diagnosis accuracy,
consultation necessity, and first medical management.
This is the first trial that has investigated the difference
between these two physician groups, although several
previous studies have clarified the emergency
consultation process (6-9). As a matter of course,
EMSs are well-trained physicians who both manage
patients and serve as mentors to the practitioners.
Thus, this trial showed the importance of emergency
residency education after medical school by showing
the significant decrease in unnecessary consultations
and more accurate diagnosis and ECG interpretation.

Another novelty of our study was grading the
questioned parameters such as ECG interpretation,
diagnosis accuracy, and the quality of first medical
management as very bad, insufficient, sufficient, good,
or excellent, and the consultation necessity as definitely
unnecessary, unnecessary, necessary, and definitely
ECG

managements, and

necessary. As expected, insufficient

interpretations, first medical
accurate diagnoses were high in number, and nearly
half of the consultations were considered to be
definitely unnecessary or unnecessary by cardiologists.
Moreover, nearly all definitely unnecessary consulted
patients (98.5%) were quickly discharged from the ED

after cardiologic evaluation. Our main aim was to
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Table 3. Consultation cause, accurate diagnosis, ECG interpretation, consultation necessity and last decision correlation between EMS
and practitioners

Variables EMS Practitioner p value
n (%) n (%)
Precise diagnosis 47 (37.6) 68 (13.5) <0.001
Cause of No/minimal idea 37 (29.6) 215 (42.8) 0.001
consultation Feeling uneasy 26 (20.8) 203 (40.4) 0.001
High troponin level 15 (12) 16 (3.2) 0.003
Very bad 18 (14.4) 73 (14.5) 0.484
Bad 26 (20.8) 160 (31.9) 0.004
Diagnosis Moderate 7(14.3) 42 (8.4) 0.124
consistency Good 14 (11.2) 66 (13.1) 0.723
Excellent 60 (48) 161 (32.1) 0.001
Very bad 3(2.4) 55 (11) <0.001
Bad 12 (9.6) 119 (23.8) <0.001
ECG Moderate 19 (15.2) 72 (14.4) 0.595
interpretation Good 18 (14.4) 94 (18.8) 0.884
Excellent 73 (58.4) 159 (31.9) <0.001
Definitely unnecessary 28 (22.4) 176 (35.1) 0.002
Unnecessary 20 (16) 82 (16.3) 0.465
Consultation necessity  Necessary 29 (23.2) 101 (20.1) 0.233
Definitely necessary 48 (38.4) 143 (28.5) 0.019
Discharge 44 (35.2) 295 (58.8) <0.001
Last decision Hospitalization 57 (45.6) 105 (20.9) <0.001
Transfer 24 (19.2) 102 (20.3) 0.634

Abb. EMS: Emergency Medicine Specialist, ECG: electrocardiography

investigate both the sufficiency of emergency al., early consultation with a cardiologist in an ED

evaluation of patients and the necessity of cardiac
consultations by grading these parameters. In a
qualitative analysis and review, Kessler et al. evaluated
the consultation process to define a framework that
could improve communication between departments
and patient outcomes (6). Our analysis also aimed to
improve this perspective, which would allow us to
improve the communication between the consulting and
consulted physicians.

ECG evaluation of patients presenting to EDs with
various complaints like chest pain and syncope relating
to the cardiovascular system should be performed
accurately and rapidly (10). Eken et al. investigated the
consistency of ECG interpretation and chest pain
classification between EPs and cardiologists (9). They
found a strong consistency, especially in determining
the ST segment elevation (94.6%, kappa = 0.85), which
is the most important clinical scenario and should never

be overlooked. In another study conducted by Corey et

reduced rehospitalization and health care costs for low-
socioeconomic urban patients (7). Madsen et al.
questioned decreasing unnecessary provocative testing
in patients with chest pain admitted to ED observation
unit by consulting to a cardiologist (11). In this
observational study conducted with 1190 patients with
chest pain, mandatory cardiology consultation
significantly decreased the rates of provocative testing.
This reduction was particularly notable among low-risk
chest pain patients. These three trials may show the
benefit of mandatory and early cardiology consultations
and consulting all patients may be better. However,
these trials questioned only one clinical scenario, and
parameters differed from reality.

There are some difficulties in the practicability of these
procedures. First, in Turkey, there are one or two
cardiologists in each state hospital and they are on call
nearly every day and responsible for all consulted

patients 24 hours a day. Second, EDs are very busy
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Table 4. ECG interpretation and diagnosis accuracy difference between EMS and practitoners

Consulting physician

Variables Total P
EMS Practitioner
Very bad n 18, 734 91
% 14.4% 14.5% 14.5%
Bad n 26, 160, 186
% 20.8% 31.9% 29.7%
Diagnosis consistency Moderate " 7 4 9 0.013
% 5.6% 8.4% 7.8%
Good n 14, 664 80
% 11.2% 13.1% 12.8%
Excellent n 60, 161, 221
% 48.0% 32.1% 35.2%
Very bad n 3a 55y, 58
% 2.4% 11.0% 9.3%
Bad n 12, 119 131
% 9.6% 23.8% 21.0%
ECG interpretation Moderate " 19 7 ot <0.001
% 15.2% 14.4% 14.6%
Good n 18, 94, 112
% 14.4% 18.8% 17.9%
Excellent n 73a 159 232
% 58.4% 31.9% 37.2%

Abb. EMS; Emergency Medicine Specialist, ECG; electrocardiography, a and b; Each subscript letter denotes a subset of consulting physician categories whose column

proportions do not differ sianificantlv from each other at the 0.05 level.

units that may see many more cardiac patients than in
more developed countries. These two factors lead to
exhausting working shifts, which may quickly consume
insufficient medical
the
the

the physician’s energy. Third,

education and malpractice issues make

practitioners unsettled and drive them to
consultation process easily. Our trial also supports this
reality, in which 48.8% of consultations were evaluated
by

unnecessary. Furthermore,

cardiologists as definitely or

ECG
practitioners was not accepted as sufficient. Good and

unnecessary

interpretation by

excellent ECG interpretation by practitioners was only
50.7%.Another novelty of our trial was dividing the day
into three different intervals. Consultation numbers at
different times play an important role in analyzing the

results because most cardiologists work the following
day after an on-call night. So, consultations between
12:00 and 8:00 a.m. quickly disrupt sleep quality and
may decrease the quality of outpatient clinic services
the following day. Oktay et al. mentioned the
importance of this subject in their study. They proposed
further studies to obtain more detailed information on
the reasons for visits with respect to the time of visits in
EDs (12). However, no study has yet compared the
time intervals of ED visits. Furthermore, to our
knowledge, there has not previously been a study
investigating the sleep quality of cardiologists during
on-call days. Our findings support this undocumented
problem because one of every three consulted patients

was discharged quickly after careful cardiac evaluation.
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Our primary aim in this trial was to obtain a snapshot of
the quality of ED cardiology consultations. The second
aim was to compare the concordance of cardiologists
with EMSs and practitioners separately. The third aim
was to investigate the quality of first medical
ECG

accuracy in EDs. For this reason, we did not record the

management, interpretation, and diagnosis
last diagnosis of patients or the results of transferred,
hospitalized, or discharged patients in detail. This trial is
the first to highlight the ED cardiology consultation
process in a different manner by grading the quality of
guestions by cardiologists. Even though grading the
quality of the consultation process was done by
cardiologists alone and Foldes et al. found that the
appropriateness of ED visits may differ greatly between
physicians (e.g., internal medicine and ED physicians)
which may provide evidence that consultation
interpretation may differ between ED physicians and
cardiologists, our findings provide the perspective of the
cardiologists on the intensive consultation process (13).
We hope it may help to improve communication
between these two specialties.

In addition, increasing number of cardiovascular
diseases all over the world and increasing number of
consultations as a result of increasing defensive
medicine practices/lack of professional experience
cause a high workload of cardiologists. In this respect, it
should be ensured that the cardiology subjects included
in the National Core Training Program are fully familiar
with each new graduate medical school student while
doing their cardiology internship and the number of

clinic medicine practices should be increased.

Study Limitations
Although this is a unique descriptive study highlighting
the ED cardiology consultation process, it has several
limitations. First, the study was conducted in only five
secondary state hospitals, none of which has a

catheterization laboratory. By increasing the center

number and adding interventional clinics to the study,
we can acquire more detailed and objective findings
about healthcare in Turkey. Second, we did not follow
the patients after the last decision of cardiologists, so
we do not know the endpoints of patients who were
discharged, hospitalized, or transferred to another
center. Third, we evaluated the EPs’ decisions and
diagnoses only according to the cardiologists’
comments. No objective tool other than the consulted
physician was used to estimate the precise outcome.
Considering these limitations, the results of this study

should be interpreted carefully.

CONCLUSION

Consultation is an interdisciplinary issue that

demonstrates the interdependence between each
department. Though there is no strict rule regarding the
boundaries of consultation, every department and
hospital should establish a protocol to minimize the
problems encountered in this issue (14,15). Adequate
and high-quality medical education and emergency
residency training are the cornerstones of improving the
quality and efficiency of the consultation process.
Efficient communication between EPs and other
departments and continuous medical education are

also important.
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