
Received: 11 July 2021 Revised: 24October 2021 Accepted: 17 November 2021

DOI: 10.1002/emp2.12618

OR I G I N A L R E S E A RCH

Cardiology

Outcomes in patients with history of cocaine use presenting
with chest pain to the emergency department: Insights from
theNationwide Emergency Department Sample 2016–2018

Farhad SamiMBBS1 Wan-Chi ChanMD,MPH2 Prakash AcharyaMD2

Prince SethiMD2 Chad CannonMD3 Eric S. HockstadMD2 Peter N. TadrosMD2

Mark A.WileyMD2 Kamal GuptaMD2

1 Department of InternalMedicine, University

of Kansas School ofMedicine, Kansas City,

Kansas, USA

2 Department of CardiovascularMedicine,

University of KansasMedical Center, Kansas

City, Kansas, USA

3 Department of EmergencyMedicine,

University of KansasMedical Center, Kansas

City, Kansas, USA

Correspondence

KamalGupta,MD,DepartmentofCardiovas-

cularMedicine,University ofKansasMedical

Center,KansasCity,Kansas,UnitedStates.

Email: kgupta@kumc.edu

FarhadSami andWan-ChiChanauthors con-

tributedequally to themanuscript.

Fundingand support: By JACEPOpenpolicy,
all authors are required todisclose anyandall

commercial, financial, andother relationships

in anyway related to the subject of this article

asper ICMJEconflict of interest guidelines (see

www.icmje.org). Theauthorshave stated that

no such relationships exist.

Abstract

Objectives:Cocaine use (CU) related chest pain (CP) is a common cause of emergency

department (ED) visits in the United States. However, information on disposition and

outcomes in these patients is scarce. We conducted a nationwide study to assess dis-

position from ED, hospitalization rates, in-hospital outcomes, and health care costs in

patients with history of CUwho presented to the EDwith CP.

Methods:We queried the Nationwide Emergency Department Sample database from

2016–2018 for adult patients with CU presenting to the EDwith CP. International Clas-

sification of Diseases, Tenth Revision codes were used to identify study patients.

Results:We identified 149,372 patients. The majority were male (76%), presented to

metropolitan centers (91.3%), and had a high prevalence of cardiovascular risk factors

(48.1% with hypertension, 24.4% with coronary artery disease, 18.2% with diabetes)

and psychiatric illnesses (21%). Overall, 21.4% of patients were hospitalized, 68.6%

were discharged from ED and 6.6% left against medical advice. Patients requiring

admission were older (51.8 vs 45.0; P < 0.0001) and had a higher prevalence of coro-

nary artery disease, peripheral arterial disease, hypertension, diabetes, and chronic

kidney disease. Of those admitted, 45.7% were diagnosed with myocardial infarction

(MI), constituting9.7%of the total studypopulation.Over80%of thesepatients under-

went coronary angiography and 38.6% had coronary intervention.Mortality was 1.2%.

Conclusion: CU patients who present to ED are predominantly male, are from lower

economic strata, and have significant comorbidity burden. One in 5 patients requires

hospitalization and has more prevalent cardiovascular risk factors and comorbidities.

In-hospital mortality is low, but incidence ofMI and subsequent invasive procedures is

high. CU may be considered a cardiac risk factor as it is associated with high rates of

in-hospital MI.
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1 INTRODUCTION

1.1 Background

Cocaine is the second most commonly illicitly used drug in the United

States and is the leading cause of illicit drug-related emergency depart-

ment visit.1 Cocaine use-related chest pain (CP) is a common reason for

hospital admissions.2 Serious clinical manifestations include myocar-

dial infarction, hypertensive emergency, and aortic dissection.3–5

Mechanisms for cocaine-related CP and cardiovascular complications

include a hyperadrenergic state, coronary vasospasm, prothrombotic

state with platelet activation, and accelerated atherosclerosis.6–9 The

widespread illicit use of the drug and the potential to cause serious

harm to patients contribute to the large economic burden associated

with ED visits and subsequent hospitalizations for these patients.2

1.2 Importance

CP is the most frequent complaint reported in patients using cocaine

with reported 40% of the patients presenting with some degree of

chest discomfort.10 Studies on the incidence of myocardial infarction

(MI) in patients with cocaine-associated CP have reported divergent

results ranging from 0.7% to 6%.11–14 Nevertheless, considering that

cocaine use has been linked with premature coronary artery disease

(CAD) and MI, patients with history of cocaine use in the ED war-

rant careful consideration in terms of workup and disposition from the

ED.6,15 There is a paucity of real-world information in regard to nation-

wide ED visits, disposition fromED, hospitalization rates, resource use,

and outcomes in patients presenting to the ED with CP. Moreover, the

health care cost burden from the ED visits and in-hospital costs (if

admitted) is not well elucidated.

1.3 Goals of this investigation

We used data from the National Emergency Department Sample from

recent years to understand the burden of ED visits, subsequent hospi-

tal admission rates, associated health care costs, and clinical outcomes

in patients who use cocaine presenting to the EDwith CP.

2 METHODS

2.1 Study design and setting

In this descriptive retrospective study, we conducted a secondary

analysis of the Nationwide Emergency Department Sample (NEDS)

from the years 2016 to 2018. The NEDS is a publicly available

database from the Healthcare Cost and Utilization Project, which

is sponsored by the Agency for Healthcare Research and Quality.

The State Emergency Department Databases (SEDD) and the State

Inpatient Databases (SID) compose the NEDS database. The SID

contains information on patients who present to the ED and are

subsequently admitted. The SEDD provides information on ED visits

that do not result in an admission. The NEDS has more than 100

clinical and non-clinical variables for each hospital stay. The diagnosis

codes and procedure codes are included as International Classification

of Diseases, Tenth Revision, Clinical Modification (ICD-10-CM) diagnosis

codes and procedure codes respectively. Approximately 20% stratified

sample of US hospital-owned EDs is included in the NEDS. The patient

identifiers are de-identified in the database. Hence, our institution

considers this study exempt from the institutional review board

review.

2.2 Selection of participants

Study subjectswere identifiedusing the ICD-10-CMProcedureCoding

System (PCS). To select an eligible sample with cocaine use, ICD-10-

CM codes related to cocaine abuse, cocaine dependence, and cocaine

use were chosen from the secondary diagnosis to the final listed

diagnosis (I10_DX2–I10_DX30 or I10_DX35). From this cocaine use

sample, patients with CP or CP-related diagnosis were selected using

the primary diagnosis with related ICD-10-CM codes (See appendix

table 1).

Patients with non-cardiovascular potential causes of CP diagnosed

in the ED, including pleuritic pain, were excluded from the study (see

supplementary table). To avoid including patients with primary com-

plaint other than CP, patients with an ED diagnosis of pulmonary

embolism were also excluded. Patients with age less than 18 years or

with missing information about age, gender, disposition status from

ED, geographic characteristics, hospital characteristics, and change

of service were excluded. Additionally, patients who died in ED, left

againstmedical advice, or got transferred to another hospitalwere also

excludedwhile classifying patients into the 2 groups (discharged-from-

ED and hospitalized group).

2.3 Baseline measures and outcomes

Baseline measures included patient characteristics, such as age, gen-

der, comorbid conditions, primary payer, median household income for

patient’s ZIP code (4 quartiles), admission day (weekdays, orweekend),

and disposition from ED (routine discharge, transfer, admitted to

inpatient hospital, or deceased in ED, etc). Hospital characteristics
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were also included such as the hospital region, hospital urban-rural

designation, and teaching status of hospital.

Outcome measures were studied in patients who were discharged

from ED or admitted to the hospital. Costs in ED were evaluated

on discharged patients. Costs for inpatient hospital, length of hospi-

tal stay, and mortality were calculated in hospitalized patients. For

those whowere admitted to the hospital, we assessed for several inpa-

tient outcomes including in-hospital mortality, incidence of MI, and

cardiogenic shock. We also looked at the rates of several procedures

such as percutaneous coronary intervention (PCI) (drug-eluting stents,

bare-metal stents, or no stent), extracorporeal membrane oxygena-

tion (ECMO), intra-aortic balloon pump, mechanical circulatory sup-

port (MCS), angiography, and endotracheal intubation using the rele-

vant ICD-10-CM/PCS codes.

2.4 Analysis

Statistical analysis was conducted using the SAS 9.4 (SAS Insti-

tute Inc, Cary, NC) software. Continuous variables are expressed

as mean with confidence intervals and were compared using the

2-sample t test. Categoric variables are expressed as count with

percentage of the total population and compared using Pearson’s

chi-square test. A P value of less than 0.05 was considered statistically

significant.

3 RESULTS

A total of 149,372 patients with history of cocaine use presented to

the ED with chest pain in the years 2016–2018. Table 1 details the

baseline characteristics of the overall population and the 2 groups

(hospitalized or discharged from the ED). The mean age was 46.5

years and the majority were male. The major comorbidities of the

study population included hypertension, CAD, diabetes mellitus, and

chronic pulmonary disease. Other important comorbidities included

obesity, renal failure, peripheral vascular disease, and depression.

More than 50% of these patients belonged to the lowest income

quartile group and one third of the total patients did not have insur-

ance. The majority of the patients presented in large metropolitan

areas with at least 1 million residents. Geographical distribution

showed that patients from the Southern region of the United States

comprised a larger percentage of patients in comparison to other

regions.

Out of the 149,372 patients, the majority of the total patients were

released from the EDwithout hospitalization, whereas on average 1 in

4 were admitted to the hospital. Intergroup comparison between the

hospitalized group and discharged from ED group revealed similar sex

distribution in both groups but the hospitalized cohort were older and

had a higher prevalence of most comorbidities, including CAD, periph-

eral arterial disease, hypertension, chronic renal disease, diabetes, and

obesity. Socioeconomic and geographical distributions were similar in

both groups.

The Bottom Line

This 3-year retrospective analysis of 149,372 nationwide

emergency department patients with chest pain and a his-

tory of cocaine use found 1 in 5 hospitalized, significantly

more comorbidities than those discharged, and 45.7% with

a myocardial infarction. As 38.6% of admitted patients had

a coronary intervention, traditional cardiac risk factors with

a history of cocaine use should be considered for risk

stratification.

Of the patients who were discharged from the ED, the overwhelm-

ingmajoritywere discharged to home, and the remaining patientswere

discharged to a facility, home health setting, or an unknown destina-

tion. Few patients left against medical advice. The mortality rate in ED

was low. (Table 2)

In patients who were hospitalized, MI was diagnosed in almost half

the patients.Most of the patients withMI underwent coronary angiog-

raphy and 46.7% of these patients were treated with PCI. The PCI

rate in overall patient population withMI was 38.6%. The occurence of

other clinical outcomes, such as cardiogenic shock and use of advanced

therapies such as MCS, intra-atrial balloon pump, ECMO, and respi-

ratory failure leading to intubation was low. In-hospital mortality was

low. Table 3 lists the details of these outcomes.

Cost analysis revealed that the average cost of care in a hospitalized

patient was in excess of $50,000 and this was 6-fold higher compared

to the average costs for patients discharged from EDwithout hospital-

ization (Table 3).

3.1 Limitations

Although a large database such as the NEDS has several strengths,

including a large sample size and generalizability to the national

population, being an administrative database, it also has significant

limitations. Errors in coding can lead to misidentification of patients

and comorbidities. The database does not record the time of last

cocaine intake, medications administered, the character of chest pain,

or vital signs. Further, coronary anatomy, cardiacmarker information is

also not available. NEDS also does not capture patients who leave the

ED without being seen by a physician as no ICD-10 diagnosis code is

assigned to them. Another limitation of the database is lack of patient

follow-up data after discharge from hospital. As such, postdischarge

outcomes could not be included in the study. Because of the nature

of the ICD coding system, the database does not tell us if the patient

admissions were related to cocaine-associated or cocaine-caused

CP. Clinician bias in whom they ask about cocaine use should also

be kept in mind. Despite these limitations, we believe there is value

in reporting the first nationwide study of this nature describing the
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TABLE 1 Baseline characteristics of the study population

Baseline characteristic Total

Hospitalized

patients

Discharged

patients P value

Number of patients (%) 149372 31907 (21.4) 105864 (70.9)

Mean age (year) (CI*) 46.5 (46.1-46.9) 51.8 (51.4-52.2) 45.0 (44.6-45.4) <0.0001

Gender (%) <0.0001

Male 113568 (76.0) 25094 (78.6) 79562 (75.2)

Female 35805 (24.0) 6813 (21.4) 26303 (24.8)

Comorbidities (%)

Coronary artery disease 36431 (24.4) 16446 (51.5) 17876 (16.9) <0.0001

Peripheral vascular disease 3554 (2.4) 1810 (5.8) 1597 (1.5) <0.0001

Chronic pulmonary disease 28006 (18.7) 8688 (27.2) 17635 (16.7) <0.0001

Diabetes without chronic complications 16992 (11.4) 4547 (14.3) 11116 (10.5) <0.0001

Diabetes with chronic complications 10090 (6.8) 4890 (15.3) 4688 (4.4) <0.0001

Hypothyroidism 2997 (2.0) 1179 (3.7) 1632 (1.5) <0.0001

Renal failure 9909 (6.6) 4948 (15.5) 4457 (4.2) <0.0001

Liver disease 4411 (3.0) 1950 (6.1) 2181 (2.1) <0.0001

Obesity 10600 (7.1) 4516 (14.2) 5598 (5.3) <0.0001

Alcohol abuse 27513 (18.4) 8366 (26.2) 17443 (16.5) <0.0001

Drug abuse 122235 (81.8) 27239 (85.4) 85512 (80.8) <0.0001

Psychoses 16828 (11.3) 4393 (13.8) 11219 (10.6) <0.0001

Depression 15288 (10.2) 4687 (14.7) 9734 (9.2) <0.0001

Hypertension 71795 (48.1) 17636 (55.3) 48898 (46.2) <0.0001

Primary payer (%) <0.0001

Medicare 23352 (15.6) 7219 (22.6) 14528 (13.7)

Medicaid 57817 (38.7) 13090 (41.0) 39962 (37.7)

Private insurance 20407 (13.7) 4047 (12.7) 14905 (14.1)

No pay/self-pay/others 47797 (32.0) 7551 (23.7) 36469 (34.4)

Median household income category for patients’

ZIP code (%)

0.0083

0–25th percentile 82291 (55.1) 17110 (53.6) 59021 (55.8)

26th–50th percentile (median) 34341 (23.0) 7215 (22.6) 24251 (22.9)

51st–75th percentile 19764 (13.2) 4420 (13.9) 13761 (13.0)

76th–100th percentile 12976 (8.7) 3163 (9.9) 8832 (8.3)

Hospital urban-rural designation (%) <0.0001

Largemetropolitan areas with at least 1million

residents

91032 (60.9) 20338 (63.7) 63618 (60.1)

Small metropolitan areas with less than 1

million residents

45478 (30.4) 9718 (30.5) 32700 (30.9)

Micropolitan areas 6662 (4.5) 784.2 (2.5) 5031 (4.8)

Notmetropolitan ormicropolitan (non-urban

residual)

2283 (1.5) 84.2 (0.3) 1803 (1.7)

Collapsed category of small metropolitan and

micropolitan

776 (0.5) 142.0 (0.4) 573.2 (0.5)

Metropolitan, collapsed category of large and

small metropolitan

1345 (0.9) 508.1 (1.6) 778.6 (0.7)

Non-metropolitan, collapsed category of

micropolitan and non-urban

1797 (1.2) 332.7 (1.0) 1362 (1.3)

(Continues)
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TABLE 1 (Continued)

Baseline characteristic Total

Hospitalized

patients

Discharged

patients P value

Teaching status of hospital (%) <0.0001

Metropolitan non-teaching 28903 (19.3) 5904 (18.5) 20537 (19.4)

Metropolitan teaching 109728 (73.5) 24802 (77.7) 77132 (72.9)

Non-metropolitan hospital 10741 (7.2) 1201 (3.8) 8196 (7.7)

Hospital region (%) <0.0001

Northeast 27051 (18.1) 7461 (23.4) 17321 (16.4)

Midwest 30554 (20.5) 6086 (19.1) 22037 (20.8)

South 84833 (56.8) 15394 (48.2) 62812 (59.3)

West 6935 (4.6) 2965 (9.3) 3695 (3.5)

Admission day (%) 0.8454

Weekday 105382 (70.5) 22538 (70.6) 74905 (70.8)

Weekend 43991 (29.5) 9369 (29.4) 30959 (29.2)

ˆConfidence intervals

TABLE 2 Disposition of patients from ED (overall N= 149,372)*

Routine discharge

Transfer to

short-term

hospital

Disposition to

other facilities:

including skilled

nursing facility,

intermediate

care facility, and

another type of

facility

Home health

are

Against

medical

advice

Admitted as

an inpatient

to this

hospital

Died in

emergency

department

Not admitted

to hospital;

destination

unknown

N (%) 102486 (68.6) 1797 (1.2) 2672 (1.8) 358 (0.2) 9792 (6.6) 31907 (21.4) 12 (0.01) 348 (0.2)

* (1) Patients counted as discharged from ED: Routine discharge, other facilities including skilled nursing facility, intermediate care facility, and another type

of facility; home health care; not admitted to hospital; destination unknown.

(2) Patients counted as hospitalized: Admitted as an inpatient to this hospital.

patient population with cocaine use history that present to the ED, the

disposition pattern, and in-hospital outcomes.

4 DISCUSSION

This is the first nationwide study to describe the ED presentation and

disposition of patients with cocaine use presenting with CP and then

following them through hospitalization till discharge. This is also the

first study that has used the nationwide emergency sample for this pur-

pose. The study has several important findings regarding not only the

demographics of these patients who present to the ED but also their

disposition from ED, rate of hospitalization, and subsequent outcomes.

The demographics of these ED patients show that the majority are

younger men but have a high prevalence of comorbidities. Nearly one

half of patients have comorbid hypertension, 1 in 4 has CAD, and 1

in 5 patients suffers from major psychiatric illness or alcohol use dis-

order. The majority were in the lowest income category (0–25th per-

centile) and most patients presented to metropolitan centers. These

demographics and comorbidities are similar to those reported by Singh

et al. in their study of patients hospitalized with cocaine use and CP.2

They reported a mean age of 44 years, with 72% being men and 45%

belonging to the lowest income quartile. The prevalence of major psy-

chiatric illness at 25% was similar to our study as well. Further, as has

been previous reported for cocaine-related hospitalizations, most of

the patient presentations to ED also occurred in the Southern region

of the country.2

We found that in comparison to those discharged from the ED, hos-

pitalized patients were older and had a significantly higher prevalence

of underlying comorbidities including a diagnosis of CAD and diabetes,

indicating that emergency physicians were able to triage a higher risk

pool of CP patients for admission. This is also borne out from the find-

ing that almost half of the admitted patients were diagnosed with an

MI and these comprised only around10%of the total patientswhopre-

sented to theEDwith cocaine-associatedCP.Part of this findingmaybe

attributed to using standardized risk scores in the ED, eg, HEART score
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TABLE 3 Outcomes in the hospitalized patients and patients discharged from the ED

Outcome Hospitalized patients (%) Discharged patients

Number of iatients 31907 (100) 105865

Myocardial infarction (STEMI, NSTEMI, other/unspecified) (%) 14581(45.7) –

STEMI 4181 (13.1) –

NSTEMI 10278 (32.2) –

Mortality (%) 384 (1.2) –

Mean length of hospital stay (day) (CIa) 3.3 (0.1) –

Costs ($) (mean± 95%CI) 60511 (57378, 63643) 10220 (9690, 10750)

Coronary angiography 12035 (37.7) –

Percutaneous coronary intervention (%) 5625 (17.6) –

Drug-eluting stents 3618 (11.3) –

Bare-metal stents 1283 (4.0) –

Balloon Angioplasty 1517 (4.8) –

ECMOb 22 (0.1) –

IABP 473 (1.5) –

Cardiogenic shock 691 (2.2) –

Mechanical circulatory support 120 (0.4) –

Impella 120 (0.4) –

LVADc 0 (0.0) –

Intubation 877 (2.7) –

Coronary artery bypass graft 891 (2.8) –

Abbreviations: CI, confidence interval; ECMO, extracorporeal membrane oxygenation; IABP, intra-aortic balloon pump; LVAD, left ventricular assist device;

NSTEMI, non–ST-segment–elevationmyocardial infarction; STEMI, ST-segment–elevationmyocardial infarction.

to determine the need for hospitalization, which are well validated to

identify CP patients at risk of adverse cardiovascular outcomes.16,17 In

light of our study’s findings in hospitalized patients, cocaine usemay be

considered a cardiac risk factor as it was found to be associated with

high rates of in-hospital MI.

Cocaine is a sympathomimetic drug that increases heart rate and

blood pressure causing increased myocardial oxygen demand.18–20

In addition, it leads to coronary vasoconstriction and promotes

thrombogenesis.21–23 These pathophysiologic properties of cocaine

predispose tomyocardial ischemia, leading to possible infarction. Prior

studies reported the incidence of MI in cocaine-related CP in the

range of 0.7% to 6%.11–13 The prospective COCaine Associated CHest

PAin (COCHPA) study and the retrospective analysis by Weber et al.

reported the incidence of MI to be around 6%.12 On the other hand,

other studies including the Acute Cardiac Ischemia-Time Insensitive

Predictive Instrument (ACI-TIPI) study reported lower rates of around

0.7% to 2.8%.13,14 These inconsistencies in results could be partly

attributed to the different diagnostic criteria to define acute MI, the

small or single-center nature of study, varying comorbidity profile of

the sample, etc. By using a standardized method with ICD-10 coding

system and a large nationwide sample, we aimed to eliminate these

biases for a more accurate analysis. Our results showed an MI inci-

dence rate of 9.7% that, albeit not drastically different, is higher than

that reported in the aforementioned studies.

The higher rate of MI seen in our study could be related to multi-

ple factors including differing patient population characteristics, vary-

ing diagnostic methods to diagnose MI (COCHPA study used creatine

kinase-MB and not troponins) and exclusion of other causes of CP ED

visits such as pleurisy and pulmonary embolism in our study. These

findings are, however, significantly different from the nationwide study

by Singh et al. that looked at hospitalized patients who had cocaine-

related CP.2 Their study found an incidence of 0.69% for MI. However,

the study has significant methodological omissions as it did not report

the ICD codes used to define the patient population, nor did it specify

if CP was the primary diagnosis. Their study likely included all-cause

admissions of cocaine-using patients who had CP as one of the diag-

noses during hospitalization.

Another important finding of our study is that coronary angiogra-

phy was performed in almost 4 of 5 MI patients and almost half of

them underwent PCI. These rates of coronary intervention are lower

than reported for MI patients without cocaine use but consistent with

the known prevalence of occlusive CAD on angiography in cocaine

use patients with CP and MI.24 In a study by Hollander and Hoff-

man, 54of91patientswith cocaine-associatedMIunderwent coronary

angiography and 34 were diagnosed with significant CAD or throm-

botic occlusion.25

We found that drug-eluting stents were used in 64% of patients

undergoing intervention. This finding was somewhat surprising as

patients with history of illicit cocaine use may be thought to have low
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compliancewith antiplatelet therapy in the long termand there are rec-

ommendations to consider bare-metal stents in these patients rather

than drug-eluting stents for a shorter antiplatelet therapy course.26

Further studies looking at the incidence of in-stent restenosis, MI, and

compliance rate may help to clarify if clinical outcomes differ between

the 2 types of stents.

Cocaine-associated CP is a significant burden both in the ED and

in the in-patient setting. In 2011, cocaine use was responsible for

504,224 ED visits comprising 40.3% of ED visits related to illicit drug

use.27 Singh et al. reported in-hospital outcomes and trends in patients

admitted for cocaine-related CP from 2001–2012 using a nationwide

sample.2 However, as the ED is the first point of contact in these

patients, hospitalization rates from ED were not reported and are in

general not well described in a large population. We report that the

majority of patients are released fromtheED, and thosewhoare admit-

ted have a significantly high comorbidity burden of atherosclerotic dis-

ease or associated risk factors.

Aalam et al studies nationwide trends for admissions in all patients

presenting with CP to the ED.28 They found that the admission rates

trended down from18% to3.9% from2006 to 2016. In comparison,we

found significantly higher admission rates in patients with cocaine use

history from ED. This likely reflects concern on the part of providers

because of a higher risk profile and cocaine’s known cardiovascular

effects

To conclude, in a nationwide database of ED visits, we found that

patients with a history of cocaine use who present with CP have a

1 in 5 chance of being admitted to the hospital, and those admitted

were older and had a significantly higher comorbidity burden including

major psychiatric and atherosclerotic illnesses. Among those admitted,

the incidence of MI and subsequent PCI is significantly high. Our find-

ings underscore the importance of recognizing cardiac risk factors in

cocaine use patients who present to the ED with CP for better patient

outcomes.
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