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IntroductIon

 Atrial fibrillation (AF) is the 
most common cardiac rhythm dis-
turbance, affecting more than 43.6 
million people.1 Patients with AF 
frequently present to the emer-
gency department (ED) due to 
discomfort associated with palpi-
tations and shortness of breath re-
lated to AF.2 Despite the fact that 
the ED represents an important 
place to initiate anticoagulation 
(AC) among patients with AF for 
secondary stroke prevention, a 
retrospective cohort study in On-
tario, Canada found that of nearly 
2,000 patients with new onset AF 
discharged from the ED, only 19% 
were initiated on AC.3 A smaller 

US study found that 53% of ED 
patients with AF were discharged 
home without appropriate AC.4

 Factors associated with failure to 
initiate AC for patients with newly 
detected AF in the ED setting are 
uncertain. There are indeed racial/
ethnic disparities in medical treat-
ment of AF—in one study, for ex-
ample, Blacks had higher odds of 
warfarin prescription at discharge 
compared with Whites, and lower 
rates of oral anticoagulation. Puerto 
Rican Hispanics were more likely to 
be discharged on an oral anticoagu-
lant than aspirin.5 Given these racial 
and ethnic differences, as well as dif-
ferences in awareness regarding AF 
diagnosis6 and rates of cardioversion 
to treat AF,7 we hypothesized that 
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among patients with new AF who left AMA 

from ED and those who prefer to commu-
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similar disparities may be evident 
in initiation of AC in the ED. We 
therefore sought to determine the 
rate of, and factors associated with, 
AC treatment at ED treat-and-
release visits for patients with new 
onset AF in a large, multi-site single 
health care system. We hypothe-
sized that non-White race, Hispanic 

Methods

Study Setting and Design
 We conducted a retrospective 
cohort study of patients with newly 
diagnosed AF who were discharged 
to home or left against medi-
cal advice (AMA) from any of the 
four EDs at Montefiore Medical 
Center (MMC) from 1/1/2017 to 
1/1/2020. MMC is a large, urban 
multisite health care system located 
in the Bronx, New York. The Bronx 
is home to 1.5 million individuals 
and is a majority minority popula-
tion (44.7% White, 43.6% Black, 
29.1% Hispanic).9 More than 88% 
of ED discharges and admissions at 
MMC are residents of the Bronx.10 
Of the four EDs of MMC, two are 
attached to community hospitals, 
one is a stand-alone emergency 
center without medical trainees, 
and one is attached to a tertiary re-
ferral center. All EDs have a fully 
electronic medical record (EMR) 
system and are equipped with trans-
lator phones to communicate with 
non-English speaking patients. 

Study Cohort
 We identified all adult patients 
with newly diagnosed AF using 
homegrown health care surveillance 
software to capture patients with a 
primary ED discharge diagnosis of 
AF using ICD-10-CM code I48.0.11 
Diagnosis of new onset AF was con-
firmed with review of ECGs and 
other relevant data in the EMR by 
a single investigator (JS); all avail-
able EMR data, including that from 
encounters prior to index ED visit, 
was reviewed to confirm AF was 
not previously diagnosed. To de-

fine our final study cohort of AF 
patients eligible for AC at the time 
of ED arrival, we excluded: 1) pa-
tients already on anticoagulation at 
the time of ED arrival; 2) patients 
with a CHA2DS2-VASc score of 0; 
3) patients who declined AC after 
discussion with ED provider based 
on documentation in the EMR; 
and 4) clear medical contraindica-
tion to AC. The CHA2DS2-VASc 
score is a well-validated tool to esti-
mate stroke risk in patients with AF 
and includes the following stroke 
risk factors: congestive heart fail-
ure; hypertension; age >75 years; 
diabetes mellitus; prior stroke; TIA 
or thromboembolism; vascular dis-
ease; age 65-74 years; and female 
sex.12 We excluded patients with 
CHA2DS2-VASc score of zero from 
our final study cohort based on the 
2014 American Heart Association 
(AHA) guidelines. These guidelines 
do not recommend AC for patients 
with CHA2DS2-VASc score of 0; 
they note that there is uncertainty 
about the role of AC in patients with 
CHA2DS2-VASc score of 1 stating 
that “no antithrombotic therapy or 
treatment with oral anticoagulant or 
aspirin may be considered.”13 Based 
on the 2014 AHA guidelines, we 
included patients with CHA2DS2-
VASc score of 1 in our final study 
cohort of patients eligible for AC 
at the time of ED arrival. The Al-
bert Einstein College of Medicine/
MMC’s Institutional Review Board 
approved this study and granted 
a waiver of informed consent.

Covariates
 Two investigators abstracted 
demographic, clinical, and facility 

…a retrospective cohort 
study in Ontario, Canada 

found that of nearly 
2,000 patients with new 
onset AF discharged from 
the ED, only 19% were 

initiated on AC.3

ethnicity, and non-English language 
preference would be associated with 
failure to initiate AC. We focused 
on ED treat-and-release visits since, 
unlike patients admitted to the hos-
pital, patients discharged directly to 
home remain at risk of subsequent 
adverse events and often lack de-
tailed outpatient follow up plans.8 
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level factors from the EMR using a 
structured chart review process and 
a standardized abstraction form (JS 
and SL). Patients’ gender, race, eth-
nicity, and preferred language were 
self-reported at the time of ED visit. 
A socioeconomic status (SES) score 
for each patient was defined using six 
variables representing dimensions 
of wealth, education, and income 

based on patients’ home address zip 
code.14 The SES score reflects the 
deviation of a patient’s neighbor-
hood SES from the mean SES of 
the population in New York State.
 We abstracted prespecified co-
variates to describe the study cohort 
including medical history of hy-
pertension, heart failure, hyperlip-
idemia, diabetes, ischemic stroke/

transient ischemic attack, valvular 
heart disease, kidney disease, coro-
nary artery disease/myocardial in-
farction, and recreational drug use, 
all of which allowed us to calcu-
late the CHA2DS2-VASc score for 
each patient. We also collected the 
CHA2DS2-VASc score documented 
by the provider. We noted past use of 
NSAIDS, aspirin, and dual antiplate-

111 patients discharged 
from ED with new-onset 
afib

88 patients eligible for AC

49 patients started on AC 
in ED

39 patients not started on 
AC in ED

49 patients maintained on 
AC within 1 year

15 patients started on AC 
within 1 year

9 patients not started on 
AC within 1 year

EXCLUDED
•18 patients with 
CHA2DS2-VASc 
• 1 patient with prior 
severe GI bleed
• 4 patients decline AC

Figure 1. Study Flow
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let therapy (aspirin and clopidogrel).
 Relevant clinical data such as 
cardioversion attempted, discharge 
rhythm, and whether cardiology 
consultation was obtained were also 
abstracted for all study patients. In 
the subgroup of patients who were 
not initiated on AC, we noted any 
documentation by treating provid-
ers as to why AC was not initiated. 

Study Outcomes
 The primary study outcome was 
rate of AC initiation among our co-
hort of AF patients as documented in 
the EMR. We defined AC initiation 
as any indication in the EMR that 
AC was initiated at ED discharge 
including discharge medications and 
any information available in patients’ 

discharge instructions. Secondary 
outcomes included ischemic stroke 
and major bleeding, including intra-
cerebral hemorrhage, within 1 year 
of index ED visit. Stroke was defined 
as brain, spinal cord, or retinal cell 
death attributable to central nervous 
system infarction.15 Major bleeding 
was defined as bleeding causing a 
fall in hemoglobin level of 20 g/L or 
more or leading to a transfusion of 
2 or more units of red blood cells, 
bleeding that is symptomatic and oc-
curs in a critical organ (intracranial, 
intravertebral, retroperitoneal, peri-
cardial, intraarticular, intraocular, 
intramuscular and compartmental 
syndrome), or fatal bleeding.16 All 
events within 1 year were ascertained 
by retrospective MMC EMR review. 

Statistics
 Standard descriptive statistics 
including proportions, means with 
standard deviations (SD), and medi-
ans with interquartile ranges (IQRs) 
were used to detail the study cohort. 
Comparisons between groups were 
performed using the  t  test for nor-
mally distributed continuous vari-
ables, the  Mann-Whitney test for 
non-normally distributed continuous 
variables, and χ2 test for all categori-
cal variables unless cells were <5 in 
which case we used Fisher’s exact test.
 Patients with missing demo-
graphics or other covariate informa-
tion were included in all analyses; no 
data were imputed for missing vari-
ables. All tests of comparison were 
two-sided and statistical significance 

Table 1. Characteristics of ED discharges with new-onset AF who were not anticoagulated vs were anticoagulated, N=88

AC, n=49 No AC, n=39 P

Age, mean (SD) 68.47 (12.16) 61.15 (16.63) .02
Female sex, n (%) 24 (48.98) 32 (82.05) .35
White non-Hispanic, n (%) 11 (22.45) 9 (23.08) .94
Black Hispanic and Black non-Hispanic, n (%) 21(42.86) 12(30.77) .35
Hispanic (White and Black), n (%) 10(20.41) 11(28.21) .55
Non-English preferred language, n (%) 5 (10.20) 11 (28.21) .03
Socioeconomic score,a mean (SD) -2.21 (2.21) -3.02 (3.33) .20
Stroke, n (%) 6 (12.24) 4 (10.26) 1.00
CKD, n (%) 2 (4.08) 2 (5.13) 1.00
Prior major bleed, n (%) 1(2.04) 1 (2.56) 1.00
CAD/MI, n (%) 10(20.40) 3(7.69) .13
NSAID use 6(12.24) 1 (2.56) .095
Aspirin use 23 (46.94) 9 (23.07) .021
Dual antiplatelet use 4 (8.16) 2 (0.51) .575
Cardiology consult 41(83.67) 12(30.78) <.0001
Discharge rhythm sinus 33(67.35) 16(41.03) .041
Cardioversion attempted 4(8.16) 0 .13
AMA 7 (14.29) 14 (35.90) .035
Median CHA2DS2-VASc 3 (2-4) 2 (1-4) .047
CHA2DS2-VASc =1 3 (6.12%) 16 (41.03) .0001
Median time in ED (IQR), h 24.9 (12.03-30.75) 7.53 (4.63-24.4) .0002

AF, atrial fibrillation; CKD, chronic kidney disease; CAD/MI, coronary artery disease/myocardial infarction, NSAID, non-steroidal anti-inflammatory drug; AMA, against 
medical advice; ED, emergency department; IQR, interquartile ranges
a. No SES score available for 6 patients initiated on AC and 3 patients not initiated on AC
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was set at α=.05. Stata/IC 14.2 for 
Windows was used for all analyses.

results

 We identified 111 consecutive 
patients with new-onset AF (Figure 
1). A total of 23 patients initially 
identified were not considered eligi-
ble for AC after detailed chart review 
(18 with CHA2DS2-VASc score of 
0, 1 with a prior major hemorrhage, 
and 4 who declined AC initiation af-
ter discussion with provider [Figure 
1]). Thus, 88/111 (79.3%) patients 
were determined to be fully eligible 
for AC at index ED visit after de-
tailed chart review and included in 
our final study cohort (Table 1). 
 Of the 88 patients fully eligible 
for AC, 49 (55.7%) were initi-
ated on AC in the ED. 40 patients 
were ordered apixaban; 6 were or-
dered rivaroxaban; 1 was ordered 
each of lovenox, edoxaban, and 
warfarin. In the subgroup of 68 
patients with CHA2DS2-VASc>1, 
46 (67.6%) were initiated on AC. 
Being initiated on AC in the ED 
was associated with having a cardi-
ology consultation 41(83.67%) vs 
12(30.78%).; P<.0001) as well as 
having a higher median CHA2DS2-
VASc score (3[2-4]) vs 2[1-4]; 
P=.047) in the fully eligible study 
cohort. There were no associations 

between patients’ sex (24 [48.98% 
vs 32(82.05%]); P=.35), SES 
score (-2.21 [2.21] vs -3.02[3.33], 
P=.20), race (11[22.45%) White 
vs 21[42.86%] Black; P=.94) or 
ethnicity (10 [20.41%] Hispanic 
vs 39 (79.59%) non-Hispanic; 
P=.55), and AC initiation (Table 1).
 Patients not initiated on AC were 
younger (61 [16.63] vs. 68 [12.16); 
P = .02) and had a non-English lan-
guage preference (11 [28.21%] vs 5 
[10.20%]); P=.03). More patients 
not initiated on AC had a CHA2DS2-
VASc Score of 1 (16[41%] vs 
3[6.1%]; P<.001).  Leaving the ED 
AMA (14 [35.90%] vs 7 [16.33%]; 
P=.04, was also associated with not 
being initiated on AC (Table 1). 
 Comparing patients who left 
against medical advice (n=21) 
to those who did not (n=67), 
no significant differences in de-
mographic or clinical factors 
were found (data not shown).
 Reasons for not initiating AC 

among the 39 eligible patients in-
cluded: deferring decision to an-
other provider in 13 (33.3%); 
CHA2DS2-VASc miscalculated as 
zero in 5 (12.8%); CHA2DS2-VASc 
of 1 in 5 (12.8%); relative medical 
contraindications in 4 (10.3%); and 
patients leaving the hospital against 
medical advice (AMA) before be-
ing offered AC in 10 (25.6%) 
(Table 2). Relative medical con-
traindications included upcom-
ing surgery, anemia, malignancy, 
and hyperthyroidism. In 2 (5.1%) 
cases, no reason was documented.
 Secondary outcome data were 
available for 73 patients (24 of 
whom had not been discharged 
from the ED on AC and 49 of 
whom had been discharged from 
the ED with AC) (Table 3). By 1 
year of index ED visit, an additional 
15 patients were initiated on AC. 
Thus, among patients eligible for 
AC (n=88) at index ED visit, we 
identified a total of 64 (72.7%) who 

Table 2. Reason why AC not initiated among eligible patients, N=39

Reason n (%)

Deferred to another provider 13 (48.15)
CHA2DS2-VASc 1 5 (18.52)
CHA2DS2-VASc miscalculated as 0 5 (18.52)
Medical contraindication 4 (14.81)
AMA 10 (25.6)
No documented reason provided 2 (5.1)

Table 3. 1 Year follow-up data, N=73

Initially discharged on AC, N=49 Not initially discharged on AC,  N=24

Initiated on AC within 1 year n(%) n/a 15 (62.5)
Stroke within 1 year n (%) 0 2 (8.33)
Bleed within 1 year n (%) 2( 4.08) 0
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had been initiated on AC by year 1 
(Table 3). Within 1 year of follow-
up, 2 patients who were not initially 
discharged from the ED on AC had 
strokes and 2 patients who had been 
initiated on AC had major bleeds.

dIscussIon

 We found that slightly more 
than half of the 88 patients within 
our cohort who were eligible for AC 

quency of cardiology consultation 
(60%) in our cohort. Cardiology 
consultation in the ED has been sig-
nificantly associated with AC initia-
tion; a prior study found that 53% 
of ED patients with AF who were 
not seen by a cardiologist during 
their emergency room stay were dis-
charged home without appropriate 
AC.4 With cardiology consultation, 
emergency room providers are more 
likely to initiate anticoagulation in 
the ED based on reassurance that 
a provider will follow the patient 
as an outpatient for any adverse 
reactions or dose adjustments.17

 We identified a few novel fac-
tors associated with failure to ini-
tiate AC in the emergency room 
setting included non-English lan-
guage preference, AMA discharge, 
and CHA2DS2-VASc of 1. Un-
like prior studies, we did not find 
clear evidence of racial or ethnic 
disparities in AC initiation but in-
stead identified language barriers 
associated with under-treatment.5-7 
In the United States, about 9% of 
individuals have limited English 
proficiency (LEP).18 Studies show 
that low health literacy is exacer-
bated by LEP, as individuals with 
LEP have greater difficulty obtain-
ing and fully understanding health 
information.19 Low health literacy 
has been associated with poor un-
derstanding of AF and its associa-
tion with stroke.20,21 Based on these 
data and our findings, ED-based 
interventions designed to better in-
form non-English speakers regard-
ing AF and the role of AC in stroke 
prevention may be warranted. Simi-
larly, strategies to reach out to pa-
tients who leave AMA may help to 

reduce stroke risk in patients with 
AF; patients who leave AMA have a 
higher rate of return ED visits and 
higher mortality.22 Finally, our find-
ing that patients with CHA2DS2-
VASc score of 1 are less likely to be 
initiated on anticoagulation is in 
keeping with uncertainty regarding 
AC in this patient population.13,23, 24

Study Limitations
 There are several limitations of 
our study. Firstly, our sample size 
is small with results obtained from 
a four-site center in a large urban 
area of low socioeconomic status 
and therefore results may not be 
generalizable to other populations. 
Secondly, since the ICD-10 code 
we used to identify AF is not well-
validated, we may have failed to 
capture some cases. Thirdly, it is not 
clear whether interpreter phones 
were consistently used, if family 
members were used as ad-hoc inter-
preters, and what language provid-
ers spoke with patients who indi-
cated that their preferred language 
was not English. A fourth impor-
tant limitation is that all conversa-
tions about initiating AC in the ED 
may not have been documented and 
some documented reasons for not 
initiating AC may be inaccurate. 
Similarly, the reasons for and details 
surrounding patients leaving AMA 
were not documented. Fifthly, we 
lack follow-up data on whether AC 
was continued after the index ED 
visit though our main study out-
come was initiation of AC at index 
ED visit. Finally, our secondary 
outcome ascertainment is imperfect 
since we only captured events that 
occurred at an MMC facility. Of 

We found that slightly 
more than half of the 88 

patients within our cohort 
who were eligible for AC 
for new-onset AF were 
initiated on AC during 

their ED visit.

for new-onset AF were initiated on 
AC during their ED visit. Within 1 
year of index ED visit, nearly three 
quarters of AF patients seen in 
the ED had been initiated on AC. 
 Our rate of AC initiation in the 
ED was higher than prior studies, 
though not all eligible patients were 
initiated on AC.3,4 One possible rea-
son for increased AC initiation rates 
in our study might be the high fre-
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note, there is no prior data about 
hospital crossover in our institution 
but based on prior research about 
hospital crossover in Manhattan 
that cites a 10% rate of hospital 
crossover for ED visits, we anticipate 
a similar number in the Bronx.25

conclusIon 

 We found that slightly more 
than half of patients with new onset 
AF were initiated on AC in the ED. 
Patients with non-English language 
preference, those who left AMA, and 
those not seen by cardiology consul-
tation in the ED are potential targets 
for efforts to increase AC initiation. 
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