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Objective Bedside consultation by cardiologists may facilitate safe discharge of selected patients 
from the emergency department (ED) even when admission is recommended by the History, 
Electrocardiogram, Age, Risk factors, Troponin (HEART) pathway. If bedside evaluation is unavail-
able, phone consultation between emergency physicians and cardiologists would be most im-
pactful if the resultant disposition is discordant with the HEART pathway. We therefore evaluate 
discordance between actual disposition and that suggested by the HEART pathway in patients 
presenting to the ED with chest pain for whom cardiology consultation occurred exclusively by 
phone and to assess the impact of phone-consultation on disposition.

Methods We performed a single-center, retrospective study of adults presenting to the ED with 
chest pain whose emergency physician had a phone consultation with a cardiologist. Actual dis-
position was abstracted from the medical record. HEART pathway category (low-risk, discharge; 
high-risk, admit) was derived from ED documentation. For discharged patients, major adverse 
cardiac events were assessed at 30 days by chart review and phone follow-up.  

Results For the 170 patients that had cardiologist phone consultation, discordance between ac-
tual disposition and the HEART pathway was 17%. The HEART pathway recommended admis-
sion for nearly 80% of discharged patients. Following cardiologist phone-consultation, 10% of 
high-risk patients were discharged, with the majority having undergone a functional study rec-
ommended by the cardiologist. At 30 days, discharged patients had experienced no episodes of 
major adverse cardiac events or rehospitalization for cardiac reasons.  

Conclusion For patients presenting to the ED with chest pain, cardiology phone-consultation 
has the potential to safely impact disposition, primarily by facilitating functional testing in high-
risk individuals.

Keywords Emergency service, hospital; Chest pain; Acute coronary syndrome

Clin Exp Emerg Med 2019;6(3):196-203
https://doi.org/10.15441/ceem.18.066

eISSN: 2383-4625

O
riginal Article

Received: 16 August 2018 
Revised: 18 October 2018
Accepted: 1 November 2018 

Correspondence to: Ken Monahan
Vanderbilt Heart and Vascular Institute, 
1215 21st Avenue South, Medical 
Center East 5th Floor, Nashville, TN 
37232, USA
E-mail: ken.monahan@vanderbilt.edu
ORCID 
http://orcid.org/0000-0002-1650-4647

How to cite this article:

Monahan K, Pan M, Opara C,  
Yiadom MY, Munoz D, Holmes BB,  
Stephen D, Swiger KJ, Collins SP. Potential 
impact of cardiology phone-consultation for 
patients risk-stratified by the HEART 
pathway. Clin Exp Emerg Med 
2019;6(3):196-203.

This is an Open Access article distributed 
under the terms of the Creative Commons 
Attribution Non-Commercial License (http://
creativecommons.org/licenses/by-nc/4.0/).

http://crossmark.crossref.org/dialog/?doi=10.15441/ceem.18.066&domain=pdf&date_stamp=2019-09-30


197Clin Exp Emerg Med 2019;6(3):196-203

Ken Monahan, et al.

INTRODUCTION

Chest pain is a highly prevalent reason for visiting the emergency 
department (ED)1 and efficient risk-stratification of this patient 
population remains challenging. Prior work has examined the im-
pact of a triage program in which cardiologists provide consulta-
tion to the ED to assist with patient flow and disposition decisions. 
These studies have demonstrated that contemporaneous bedside 
evaluation by a cardiologist often yields a lower History, Electro-
cardiogram, Age, Risk factors, Troponin (HEART) score2 than the 
initial assessment by an emergency physician,3 which may con-
tribute to the reported 15% to 20% discharge rate among pa-
tients consulted on by a triage cardiologist.4  
 While formal in-person evaluation by a triage cardiologist re-
mains preferable, this intensive and relatively time-consuming 
level of service may not be feasible in all cases due to high-vol-
ume or cardiologist availability. An in-depth phone conversation 
between emergency and triage cardiology physicians may be a 
mechanism by which increasing demand can be accommodated 
without impacting quality of care. In a previously described co-
hort,3 most triage cardiology consultations for patients presenting 
with chest pain were addressed via phone discussion, without in-
person consultation. Coupled with the HEART pathway informa-
tion collected as part of that work, this experience affords an op-
portunity to analyze the potential impact of phone-based triage 
cardiology consultation on disposition decisions.  
 The role of phone-triage may be most impactful in situations 
where the ultimate disposition, arrived at after discussion be-
tween emergency physician and triage cardiologist, is discordant 
from that suggested by the HEART pathway. An example of such 
discordance is pursuit of ED-based functional testing or direct 
discharge in patients for whom the HEART pathway algorithm 
would have suggested admission. If actual disposition is entirely 
congruent with that recommended by the HEART pathway, then 

What is already known
Efficient and effective risk-stratification of the >8 million patients that visit the emergency department each year for 
evaluation of chest pain remains challenging for emergency physicians, inpatient providers, and hospital administra-
tors.

What is new in the current study
In approximately 20% of cases, disposition recommended by the History, Electrocardiogram, Age, Risk factors, Troponin 
(HEART) pathway is discordant with actual disposition made after phone consultation with a cardiologist; and follow-
ing phone-consultation with a cardiologist, selected patients categorized as high-risk and in need of admission by the 
HEART pathway may be able to undergo functional testing in the emergency department and be safely discharged if 
test results are reassuring.

phone consultation for patients presenting to the ED with chest 
pain may be superfluous.  
 By comparing actual disposition, influenced by phone discus-
sions with a triage cardiologist, to that suggested by the HEART 
pathway, we aim to (1) quantify any discordance between phone 
triage-based and HEART pathway-recommended disposition; (2) 
evaluate determinants of discrepancy between actual and HEART 
pathway-recommended disposition; and (3) assess the potential 
impact of cardiology phone-consultation on disposition. 

METHODS

Study design and setting
We performed a single-center, cross-sectional, retrospective study 
of adults presenting to the ED with chest pain whose emergency 
physician, for the purpose of obtaining assistance with manage-
ment or disposition, engaged in a telephone discussion with a tri-
age cardiologist. This study was approved by the institutional re-
view board of Vanderbilt Medical Center (151085, 161632). Writ-
ten informed consent was waived due to the retrospective nature 
of the study.
 The details of the triage cardiology program have been de-
scribed previously.3,4 Briefly, 7 general cardiologists (referred to as 
triage cardiologists) provide consultation to the ED between 8 
a.m. and 5 p.m. on nonholiday weekdays. Calls are placed by the 
emergency physician to a cardiology access center staffed by 
dedicated cardiac nurses. After documenting the time at which 
the request for consultation is made, a nurse routes the call to 
the triage cardiologist and documents the encounter. As depicted 
in the flow diagram (Fig. 1), this study focused on the subset of 
patients presenting with chest pain for whom a telephone con-
sultation between an emergency physician and a triage cardiolo-
gist occurred.
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Study population
We conducted a retrospective chart review of patients ≥18 years 
of age who presented to our institution’s adult ED between Janu-
ary 1, 2015 and June 30, 2015 with a chief complaint of chest 
pain and for whom (1) the emergency physician’s concern for 
acute coronary syndrome prompted contact with the triage cardi-
ology access center, (2) a telephone discussion between the emer-
gency physician and triage cardiologist took place prior to a deci-
sion regarding disposition, and (3) the phone encounter was docu-
mented in the patient’s electronic medical record (EMR) by an ac-
cess center nurse. Patients who had a formal bedside evaluation 
by the triage cardiologist during their ED stay were excluded. 

Data collection
As previously reported,3 elements of the HEART score and HEART 
pathway were retrospectively collected and calculated.2 Briefly, 
the HEART score is calculated from 5 components (history, elec-
trocardiogram, age, risk factors, and troponin) each assigned 0 to 
2 points based on previously published criteria; thus, the overall 
HEART score has a range of 0 to 10 points.2 The HEART pathway 
incorporates a repeat troponin level (done approximately 3 hours 
after the initial troponin) and yields an assessment of risk; those 
with serially negative troponins and 0 to 3 points are typically 
low-risk and those with more than 3 points are categorized as 
high-risk. This pathway has been shown in a randomized trial2 to 
identify those individuals that can be safely discharged from the 
ED and the worksheet for calculation of the HEART score and 
risk-assessment via the HEART pathway is located in an appendix 
to that trial. The use of retrospectively calculated HEART scores is 

not limited to our group’s prior work. Recently, a large study 
(n>100,000) that compared chest pain risk-stratification algo-
rithms incorporated HEART scores derived retrospectively from 
clinical notes into the analysis.5 Data elements that were record-
ed as ‘missing’ and those recorded as ‘not present’ were treated 
similarly. Our institution’s standard assay (contemporary troponin 
I) was used for the initial and 3-hour follow-up troponin levels.
 Patients were classified as having cardiovascular disease if a 
history of any of the following was documented in their chart: 
coronary artery disease, myocardial infarction, dysrhythmia, sys-
tolic/diastolic heart failure, valvular surgery, or congenital heart 
disease.3,4

 The type and categorical outcome (i.e., ‘normal’ or ‘abnormal’) 
of any non-invasive cardiovascular testing ordered through the 
ED prior to a disposition decision were collected via review of the 
EMR. These tests included surface echocardiography, stress echo-
cardiography, nuclear perfusion imaging, or dedicated coronary 
computed tomography angiography. For most patients, the re-
sults of cardiovascular testing were documented in emergency 
physician notes and described as having contributed to disposi-
tion decision-making. In cases where the test results were not 
explicitly mentioned, the test report was examined. Communica-
tion of the results to the emergency physician by the interpreting 
cardiologist or radiologist was documented uniformly, including 
the time of the discussion with the emergency physician. In all 
occurrences, the time of result notification preceded the relevant 
disposition order for admission or discharge from the ED.
 Each patient’s primary attending emergency physician (i.e., the 
physician responsible for formulating or executing the disposition 

Fig. 1. Study flow diagram. Of the 232 patients with a chief complaint of chest pain consulted on by the triage cardiology service during the study peri-
od, 170 were exclusively discussed by phone. Further information regarding History, Electrocardiogram, Age, Risk factors, Troponin (HEART) pathway risk 
category, the use of non-invasive cardiac testing in the emergency department, and disposition is also provided. AMA, against medical advice.

15 Left AMA or disposition 
determined without 

cardiology input

232 Chief complaint of 
chest pain

47 Formal in-person
consultation

170 Phone 
consultation

141 Admission including 129 high risk

10 Admission 8 High risk 

7 Discharge 6 High risk 

12 Discharge 9 High risk 

22 Non-invasive testing 17 High risk 
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plan) was recorded. The completion date of each faculty mem-
ber’s residency training was obtained using the department of 
emergency medicine’s personnel records.  
 For all discharged patients, 30-day outcomes were assessed by 
chart review (initial review by several co-authors and indepen-
dently confirmed by the corresponding author). Patients were 
considered alive at 30-days if there was clear evidence in the 
EMR of clinical interaction at or beyond that timeframe (i.e., clin-
ic visit, laboratory results, etc.) or if vital status was confirmed via 
phone call. Re-evaluation at our ED and re-hospitalization at our 
institution were also recorded by review of the EMR. ED visits or 
hospitalizations at other facilities were recorded if these events 
were clearly documented by review of outside records that were 
uploaded into our EMR as part of routine care or reference to 
them was made in subsequent notes. Major adverse cardiac 
events, defined as cardiac death, non-fatal myocardial infarction, 
or need for urgent coronary revascularization, were abstracted 
from the EMR. In addition, follow-up phone calls were placed  
approximately 18 to 24 months after the index ED visit to all dis-
charged patients using a standardized script (several co-authors). 
When available, information regarding the above 30-day out-
comes was obtained from discussions with patients, their spous-
es, or first-degree relatives. These outcomes were unknown at the 
time of initial data abstraction.

Data Analysis
For demographics and clinical characteristics, continuous vari-
ables were reported as mean±standard deviation and categorical 
variables as frequency and percentage. Attending physician expe-
rience was determined by calculating elapsed time (in years) be-
tween the completion of residency training and the day of the 
patient encounter. The timing of phone consultation was ex-
pressed as a percentage of the triage shift that had been com-
pleted when the request for consultation was made. This metric 
was calculated by determining the interval between the time of 
the request and the start of the shift (8 a.m.), dividing by the du-
ration of the shift (9 hours), and multiplying the quotient by 100.  
 We analyzed discordance in disposition as recommended by 
the HEART pathway and actual disposition following phone-con-
sultation with a triage cardiologist. Low-risk patients that were 
admitted and high-risk patients that were discharged were con-
sidered discordant. As in our prior work, the dataset used in this 
study was acquired prior to the introduction of the HEART path-
way into routine practice at our institution. As a result, the 
HEART scores and HEART pathway recommendations were de-
rived via retrospective application of those tools and, therefore, 
decisions regarding disposition were unbiased relative to the 

HEART score/pathway. Thus, for the purposes of this study, we 
presumed that (1) the impact on risk-stratification of any dis-
crepancies between retrospectively and prospectively calculated 
HEART scores in this cohort would be small3; and (2) the HEART 
pathway recommendation would have been a key determinant of 
disposition.2 Patients were stratified by actual disposition (admit 
or discharge) and risk category/recommended disposition as de-
termined by the HEART score/pathway (≤3, low-risk/discharge; 
>3, high-risk/admission).2 Comparisons of HEART scores, HEART 
score components, ED physician experience, and consult timing 
were made between these groups.  
 Comparisons between continuous variables were made using 
the two-tailed Student t test (if normally distributed) or the 
Mann-Whitney test (if non-normally distributed). Comparisons 
between categorical variables were made using the chi-square 
test or Fisher exact test. Given the relatively small number of dis-
charges and the paucity of 30-day events, multivariate analysis 
of adverse outcomes was not performed. All analyses were com-
pleted in GraphPad Prism ver. 7.02 (GraphPad, La Jolla, CA, USA); 
P<0.05 was considered statistically significant.  

RESULTS

During the 6-month study period, phone consultations with a tri-
age cardiologist were conducted for 170 unique patients present-
ing to the ED with chest pain (Fig. 1). The vast majority (approxi-
mately 90%) were admitted to a cardiology service. A similar 
proportion (152/170, 89%) were characterized as high-risk by 
application of the HEART score/pathway. Less than 13% (22/170) 
of patients underwent non-invasive cardiac testing prior to the 
decision regarding disposition. Review of the access center notes 
and the ED physician notes with attention to the intent of the 
call to the access center by the ED physician reveals that of the 
19 patients that were discharged, the goal of the ED call to the 
access center was to request admission for 15 of those patients 
and to discuss candidacy for functional testing for the remaining 
4 patients.  
 Cohort characteristics, stratified by HEART pathway risk, are 
shown in Table 1. As expected, high-risk patients were signifi-
cantly older than the low-risk group and had a higher prevalence 
of cardiovascular disease and diabetes mellitus. There was no dif-
ference in the gender distribution between the groups. No patient 
in this cohort had a positive troponin value, either initially or on 
3-hour follow-up re-check.
 Table 2 displays the primary discordance data and stratifies 
actual/phone triage-based disposition by HEART pathway risk 
category. The majority of discharged patients were considered 
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high-risk according to the HEART pathway (15/19,  approximately 
80%). The overall discordance rate for this cohort was 17% 
(29/170) with nearly 10% of high-risk patients having been dis-
charged. There was no difference in actual disposition based on 
HEART pathway risk as 78% of low-risk patients were admitted 
and 90% of high-risk patients were admitted (P=0.12, Fisher ex-
act test). 
 The distribution of HEART scores as a function of actual dispo-
sition is shown in Fig. 2A. For both the whole cohort and the (sub-

stantial) sub-group of admitted patients, the full range of HEART 
scores is represented and is essentially normally distributed. Fig. 
2B stratifies the cohort by HEART pathway risk in addition to ac-
tual disposition and demonstrates that two-thirds of the high-risk 
discharge group had a HEART score at least a full point higher 
than the minimum needed to qualify for the high-risk designation.
 Overall HEART scores and additional factors that may have in-
fluenced disposition are compared in Table 3. The high-risk dis-
charges have a significantly lower total HEART score than high-

Table 1. Cohort characteristics      

Characteristics
Entire cohort

(n=170)
Low-risk HEART pathway

(n=18)
High-risk HEART pathway

(n=152)
P-value

Age (yr) 62±13 47±12 64±12 <0.001

Sex, female 64 (38) 7 (39) 57 (38) >0.99

Ethnicity, Caucasian 121 (71) 8 (44) 113 (74) 0.013

Cardiovascular diseasea) 134 (79) 9 (50) 125 (82) 0.004

Diabetes mellitus 63 (37) 2 (11) 61 (40) 0.020

Current smoker 47 (28) 5 (28) 42 (28) >0.99

Values are presented as mean±standard deviation or number (%).      
HEART, History, Electrocardiogram, Age, Risk factors, Troponin.
a)Patients were classified as having cardiovascular disease if a history of any of the following was documented in their chart: coronary artery disease, myocardial infarction, 
dysrhythmia, systolic/diastolic heart failure, valvular surgery, or congenital heart disease.

Table 2. Discordance between HEART pathway score and actual disposition

HEART pathway risk

Low risk (HEART score ≤3) High risk (HEART score >3) Total

Actual disposition
 (with phone consult)

Discharged
Admitted 
Total

4
14
18

15
137
152

19
151
170

Admissions by HEART pathway risk 14/18 (78%)  137/152 (90%)     P=0.12

HEART, History, Electrocardiogram, Age, Risk factors, Troponin.

Fig. 2. Distribution of History, Electrocardiogram, Age, Risk factors, Troponin (HEART) scores by disposition and HEART pathway risk category. (A) HEART 
scores for the entire cohort and admitted patients are essentially normally distributed and encompass the entire range. Discharged patients have higher 
HEART scores than expected with approximately 80% exceeding the HEART pathway threshold for admission. (B) HEART scores stratified by disposition 
and HEART pathway risk. Two-thirds of the high-risk discharge cohort had a HEART score at least a full point higher than the HEART pathway threshold 
for admission.
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risk admissions (4.9±0.7 vs. 5.6±1.4, P<0.05). However, the mean 
HEART score between these groups differs by less than a full point 
and the median HEART scores are the same (5 for both groups).  
 There were no differences in HEART history score, HEART elec-
trocardiogram score, emergency physician experience, or consult 
timing between the high-risk admission and high-risk discharge 
groups. All non-invasive testing was negative for the discharged 
group, although 40% (6/15) of these individuals were discharged 
without additional cardiac testing, despite being classified as high-
risk. Of note, the low-risk admission group had lower HEART history 
scores than the high-risk admission group and statistically similar 
HEART ECG scores. The interval between completion of residency 
training and the patient encounter was almost 50% shorter for 
emergency physicians involved in the care of the low-risk admission 
group compared to those caring for the high-risk admission group.  
 For the low-risk admission group (n=14), 2 patients had car-
diac testing through the ED, the results of which prompted ad-
mission. One patient had an abnormal nuclear perfusion study, 
then was found to have multi-vessel coronary disease on angiog-
raphy, and ultimately underwent coronary artery bypass graft 
surgery. Another patient had an abnormal coronary computed to-
mography angiography and had percutaneous coronary interven-
tion the following day. Of the remaining 12 patients, 2 left the ED 
against medical advice and 6 had no further cardiac testing dur-
ing their admission. The other 4 patients had normal nuclear per-
fusion studies the following day. In each of these 4 cases, func-
tional testing was not available through the ED due to the time 
of day and all 12 patients were hospitalized for no more than 48 
hours.
 Of the discharged patients (n=19), 17 were confirmed to be 
alive at 30 days by chart review or phone discussion. Two patients 
had no data in our EMR subsequent to their index ED visit and 
were unable to be reached by phone for follow-up. There were no 
discrepancies between information obtained from patient phone 

calls and from the EMR. There were no episodes of major adverse 
cardiac events in the 30-day follow-up period for these individu-
als. Two patients revisited our ED during the follow-up period and 
both were admitted to non-cardiology services. One patient pre-
sented with altered mental status and the other patient was 
found to have abdominal pain and diabetic ketoacidosis. For both 
patients, no cardiac abnormalities (or suspicion for cardiac pa-
thology) were documented by the emergency physicians or the 
inpatient teams.  

DISCUSSION

We have expanded the analysis of a triage cardiology program to 
include patients for whom consultation was provided solely by 
phone. Our results suggest that phone consultation with a triage 
cardiologist can safely facilitate discharge from the ED in patients 
whose HEART scores would have otherwise suggested admission. 
While the overwhelming majority of patients were both high-risk 
and were admitted to a cardiology service, nearly 10% were 
safely discharged when the HEART pathway would have recom-
mended admission. The access center and ED physician docu-
mentation suggest that without a discussion with the cardiolo-
gist, these patients would have been admitted to an inpatient 
cardiology team and those that underwent functional testing 
would not have been considered candidates for such testing by 
ED physicians had the ED-cardiology discussion not occurred.  
 There were no differences in history and ECG findings between 
the high-risk discharge group and the high-risk admission group. 
Likewise, emergency physician experience and timing of the con-
sult request do not account for the discordance. It is plausible 
emergency physicians may have felt more comfortable ordering 
cardiac testing after discussion with the triage cardiologist as 
60% of the high-risk discharge group had reassuring test results 
prior to discharge. This finding provides evidence in support of 

Table 3. Potential contributors to disposition decisions 

Characteristics High-risk admissions (n=137) High-risk discharges (n=15) Low-risk admissions (n=14) P-value

Overall HEART score 5.6±1.4 4.9±0.7 2.6±0.6 0.040a)

HEART history score 1.5±0.6 1.5±0.5 1.1±0.5 0.003b)

HEART ECG score 0.5±0.7 0.5±0.6 0.2±0.6 NS

Initial troponin (+) 0 0 0 NS

Emergency physician experience (yr) 11.0±9.2 9.0±8.1 5.7±4.9 0.049b)

Consult timing (% triage shift complete) 59±29 66±32 66±28 NS

Non-invasive ED testing 8 9 2 NS

Abnormal non-invasive ED testing 7 0 2 NS

Values are presented as mean±standard deviation or number.
HEART, History, Electrocardiogram, Age, Risk factors, Troponin; ECG, electrocardiogram; NS, no comparison between groups is statistically significant; ED, emergency de-
partment.  
a)High-risk discharges vs. high-risk admissions. b)High-risk admissions vs. low-risk admissions.   
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the premise that a high-risk HEART score does not automatically 
exclude the possibility of ED testing. The value-added by cardiol-
ogist phone-consultation may be in the facilitation of ED testing 
in a population for whom that option would not be considered 
otherwise. If demonstrated in a larger prospective cohort, a strat-
egy of ED testing guided by cardiology phone-consultation in se-
lected high-risk HEART pathway patients could safely result in 
less time spent in the hospital and reductions in the cost of care, 
analogous to the strategy of early discharge for low-risk HEART 
pathway patients.6

 For several of the high-risk discharges that did not undergo ED 
testing, the triage cardiologist was able to discuss the case with 
the patient’s primary cardiologist or facilitate timely follow-up in 
cardiology clinic, which likely also assisted with discharge plans. 
As ECGs can be readily reviewed during a phone conversation, it 
is possible that a more reassuring interpretation of the ECG by 
the cardiologist may have lowered the threshold for discharge 
with or without further testing, as suggested in a prior report.3 
 Low-risk patients were admitted at approximately the same 
rate as high-risk patients were discharged. In 2 of those cases, 
the emergency physician’s concern was sufficient to warrant car-
diac testing, which turned out to be abnormal despite a HEART 
pathway score that recommended discharge. It is possible that 
these cases could be due to undercoding of the HEART score dur-
ing chart review, although they could also represent actual ‘false-
negatives,’ as perfect discrimination cannot be a realistic expecta-
tion of any risk-stratification tool, including the HEART pathway. 
Examining the experience levels of emergency physicians caring 
for this group of patients admitted despite low HEART scores 
suggests that disposition decisions favoring admission may have 
been driven by a lower comfort level with either discharge or ED-
based cardiac testing, which is consistent with prior work in this 
area.7,8 In addition, less experienced emergency physicians may 
not be as familiar as their more experienced colleagues with the 
option of engaging the triage cardiologist to assist with arrang-
ing robust outpatient follow-up.

Limitations
This study has several important limitations. The absolute number 
of discordant outcomes is relatively small, as the cohort was pri-
marily composed of high-risk patients that were admitted at a 
single institution, which may also limit generalizability. Similarly, 
the relatively small number of discharges, coupled with the retro-
spective calculation of the HEART score, makes assessing the 
safety of triage-cardiology phone consultation less robust. In ad-
dition, complete assessment of safety outcomes was not achieved, 
although reliable follow-up in this regard was obtained for ap-

proximately 90% of discharged patients. The temporal lag be-
tween the index ED visit and follow-up phone calls may have led 
to under-reporting of adverse events due to incomplete recall by 
patients. There may be as yet unidentified factors that influence 
disposition decisions that were not accounted for in this study. 
Again, small sample size limited our ability to conduct multi-vari-
ate analyses to more precisely quantify the contributors to discor-
dance.
 In this study, HEART scores were derived retrospectively from 
ED physician documentation, as was the case in prior work3 and 
in a larger, more recent study.5 We suggest that the impact of this 
approach in the current cohort is small and that the main source 
of discrepancy between retrospective and prospective HEART 
scores would be ‘missing’ data rather than inaccurate data (i.e., 
we presume that data that were recorded in ED documentation 
are accurate, but acknowledge there exists the possibility of 
missing data because ED physicians were not prospectively in-
structed to focus on specific historical points). The key compo-
nent of the HEART score that is susceptible to retrospective/pro-
spective discrepancies is the history, as the other components are 
objective and were universally obtained/collected in a prior co-
hort.3 If history features were not present in the ED documenta-
tion, it is possible that these ‘missing’ data could have influenced 
the history component of the HEART score (in either direction) 
and thus resulted in a different categorization of HEART score-
based risk. Therefore, for there to be a possible discrepancy, there 
needs to be not only an ample amount of missing history features 
data that, if present, could have resulted in a change in the his-
tory score, but also an overall risk-categorization that would be 
‘susceptible’ to that change in the history score. For example, if a 
patient were already in the high-risk category based on a retro-
spectively calculated HEART score and, hypothetically, the analo-
gous prospectively calculated history score were higher due to 
capturing previously ‘missing’ data, the risk-category of that pa-
tient would not change. In reviewing the primary data in our pre-
dominantly high-risk cohort, <10% of all patients and approxi-
mately 5% of discharges meet these criteria, which suggests a 
relatively small impact on our results of retrospectively calculated 
HEART scores.
 In summary, for patients undergoing evaluation for chest pain 
in the ED, our findings suggest it may be reasonable to consider 
extending the purview of triage-cardiology input to phone-con-
sultations, when circumstances do not permit bedside evaluation. 
These phone discussions, which could include simultaneous re-
view of ECGs and a summary by the cardiologist in the EMR, may 
help facilitate cardiac testing and aid in disposition planning (i.e., 
by facilitating timely outpatient follow-up), particularly when the 
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emergency physician is unsure of the optimal disposition strategy 
or the HEART pathway suggests the patient should be admitted.

CONFLICT OF INTEREST

No potential conflict of interest relevant to this article was re-
ported.

ACKNOWLEDGMENTS 

This work was supported by CTSA award No. UL1TR000445 from 
the National Center for Advancing Translational Sciences. Its con-
tents are solely the responsibility of the authors and do not nec-
essarily represent official views of the National Center for Ad-
vancing Translational Sciences or the National Institutes of 
Health. Dr Yiadom was supported by K12 National Heart, Lung, 
and Blood Institute’s Emergency Care K12 Research Training Pro-
gram at Vanderbilt Medical Center, award number 5K12HL109019 
(not specifically for this work).
 The authors wish to acknowledge Jacob Fleming, Alec Paw-
lukiewicz, David Stonko, and Kaitlyn Weeber for their assistance 
with chart review and follow-up phone-calls.
 

REFERENCES

1. Owens PL, Barrett ML, Gibson TB, Andrews RM, Weinick RM, 
Mutter RL. Emergency department care in the United States: 
a profile of national data sources. Ann Emerg Med 2010;56: 

150-65.
2. Mahler SA, Riley RF, Hiestand BC, et al. The HEART Pathway 

randomized trial: identifying emergency department patients 
with acute chest pain for early discharge. Circ Cardiovasc 
Qual Outcomes 2015;8:195-203.

3. Wu WK, Yiadom MY, Collins SP, Self WH, Monahan K. Docu-
mentation of HEART score discordance between emergency 
physician and cardiologist evaluations of ED patients with 
chest pain. Am J Emerg Med 2017;35:132-5. 

4. Monahan K, Bradham W, Collins S, et al. Direct cardiologist 
involvement in ED triage of cardiology patients. Am J Emerg 
Med 2016;34:325-6.

5. Mark DG, Huang J, Chettipally U, et al. Performance of coro-
nary risk scores among patients with chest pain in the emer-
gency department. J Am Coll Cardiol 2018;71:606-16.

6. Frisoli TM, Nowak R, Evans KL, et al. Henry Ford HEART score 
randomized trial: rapid discharge of patients evaluated for 
possible myocardial infarction. Circ Cardiovasc Qual Outcomes 
2017 Oct. https://doi.org/10.1161/CIRCOUTCOMES.117.003617. 

7. Dubin J, Kiechle E, Wilson M, Timbol C, Bhat R, Milzman D. 
Mean HEART scores for hospitalized chest pain patients are 
higher in more experienced providers. Am J Emerg Med 
2017;35:122-5.

8. Poldervaart JM, Reitsma JB, Backus BE, et al. Effect of using 
the HEART score in patients with chest pain in the emergency 
department: a stepped-wedge, cluster randomized trial. Ann 
Intern Med 2017;166:689-97.


