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BACKgRouNd: Recent reports from quality improvement registries 
revealed high antiplatelet and anticoagulant use within 24 h of hospitaliza-
tion for acute myocardial infarction (AMI). 
oBjeCtive: To produce an unbiased national estimate of the use of 
antiplatelets and anticoagulants during visits to the emergency department 
(ED) for AMI.
MetHodS: Data from the National Hospital Ambulatory Medical Care 
Survey for AMI visits from 2002 to 2010 were analyzed. The complex sur-
vey design was taken into consideration to ensure that reliable national 
estimates were produced.
ReSultS: During the study period, there were 3,825,905±308,534 esti-
mated eligible ED visits for AMI. Acetylsalicylic acid was not used in 
55.5±2.9%, 55.7±4.0% and 55.2±4.8% of visits in 2002 to 2004, 2005 
to 2007 and 2008 to 2010, respectively (Ptrend=0.96). The nonuse of 

thienopyridine or glycoprotein IIb/IIIa inhibitors (GPI) decreased during this 
period (92.9±1.4%, 88.1±2.6% and 83.4±3.4%, respectively; Ptrend=0.001). 
Anticoagulant nonuse did not change (72.1±2.6%, 68.0±3.7% and 
65.5±4.4%, respectively; Ptrend=0.14). Even in definitive AMI visits, non-
use was high (acetylsalicylic acid, 48.7±4.5%, 44.7±6.2% and 55.6±5.6%, 
respectively, Ptrend=0.31; thienopyridine/GPI, 81.9%±3.4%, 77.0±5.0% 
and 71.1±5.5%, respectively, Ptrend=0.001; and anticoagulants, 49.3±9.6%, 
47.1±7.1% and 45.3±6.20%, respectively, Ptrend=0.24). ED visits in a met-
ropolitan statistical area were more likely to receive acetylsalicylic acid (OR 
2.27 [95% CI 1.02 to 5.09]) and anticoagulants (OR 3.34 [95% CI 1.54 to 
7.24]). Similarly, visits evaluated by a consulting physician were more likely 
to receive thienopyridine/GPI (OR 2.24 [95% CI 1.22 to 4.13]) and antico-
agulants (OR 1.73 [95% CI 1.14 to 2.63]). 
CoNCluSioN: In a significant proportion of AMI visits, including 
definitive AMI, antiplatelet and anticoagulant therapies were not admin-
istered in the ED. 
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To improve health care delivery, the Center for Medicare and 
Medicaid Services and the Joint Commission on Accreditation of 

Healthcare Organizations require hospitals to report performance mea-
sures for the key clinical conditions including acute myocardial infarction 
(AMI) (1,2). In addition, various professional societies, in collaboration 
with the American Heart Association (AHA) and the American College 
of Cardiology (ACC), have developed performance measures for AMI 
care including ST elevation and non-ST elevation myocardial infarction 
(3). Recent studies evaluating trends of guideline-based therapies in qual-
ity improvement registries for AMI show high antiplatelet (>95%) and 
anticoagulant (>90%) use within 24 h of hospitalization (4,5), whereas a 
report from nationally representative surveys – the National Ambulatory 
Medical Care Survey and the National Hospital Ambulatory Medical 
Care Survey (NHAMCS), administered by the Centers for Disease 
Control and Prevention (CDC; Georgia, USA), found that acetylsali-
cylic acid or other antiplatelets were prescribed to only 46.9% outpatients 
with ischemic vascular disease during 2007 to 2008 (6). Therefore, we 
aimed to examine the trend of antiplatelet and anticoagulant nonuse in 
the emergency department (ED) for AMI visits using NHAMCS ED 
data. Furthermore, we attempted to explore the variables associated with 
their use in the ED.

MetHodS 
Study design and setting
A secondary analysis of the ED data collected by the NHAMCS was 
performed. The NHAMCS is a national probability sample survey of 

visits to hospital outpatient departments and EDs conducted by the 
CDC and the National Center for Health Statistics (NCHS). Details 
regarding the survey design and multistage sampling are presented else-
where (7,8). Survey data from ED visits during 2002 to 2010 were used. 
During the study period, approximately 90.5% of invited in-scope hospi-
tals with eligible EDs, defined as staffed 24 h/day, participated in the 
survey annually. Of these participating EDs, on average, 93.5% of the 
emergency service area responded completely or adequately by provid-
ing forms for at least one-half of the expected visits during the reported 
period. Therefore, the overall two-stage sampling unweighted response 
rate was 84.6%. The visits of interest were selected based on the diagno-
sis entered on the patient record form. The NHAMCS survey instru-
ment records one primary diagnosis and two other diagnoses related to 
the visit. The diagnosis may be tentative, provisional or definitive based 
on the physician’s best judgment at that time. Two additional diagnoses 
may be recorded if related to the visit, which may include chronic con-
ditions such as hypertension and depression. These diagnoses are coded 
in the dataset using International Classification of Diseases, Ninth Revision 
(ICD-9) codes. ICD-9 codes 410.X1 or 410.X0 were used to identify 
the AMI visits. Visits by patients ≤18 years of age or pregnant patients 
were excluded, as were visits with the following diagnoses based on 
ICD codes: gastrointestinal bleeding (578.X), intracranial bleed (430-, 
431-, 432.X), coagulation defects (286.X), chronic liver disease 
(571.X), thrombocytopenia/purpura (287.XX) and gross hematuria 
(599.7X). In addition, as recommended by the AHA/ACC AMI per-
formance measure document (5), visits in which the patient was 
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transferred to a different hospital, not admitted inpatient or observation 
status, left against medical advice, died in the ED or were dead on arrival 
were excluded, as were visits during which oral anticoagulants were 
prescribed or provided.

The following medications were identified to be administered in 
the ED, using generic drug codes ‘gen’ and ‘drugid’ for years 2002 to 
2005 and 2006 to 2010, respectively: acetylsalicylic acid, clopi-
dogrel, ticlopidine, tirofiban, abciximab, eptifibatide, heparin, 
dalteparin, fondaparinux, bivalirudin, enoxaparin, warfarin and 
dicumarol. The patient record form for all included years allowed 
recording of up to eight medications, except for 2002, when up to 
six medications were recorded.

The following predictor variables were used: age in years, sex, sys-
tolic blood pressure, pulse rate, length of the ED visit, arrival by an 
ambulance, race (black or white), ED location in a metropolitan statis-
tical area (MSA), geographical location, evaluation by an ED attending 
physician and evaluation by another physician/on call fellow/consultant 
(consultant). A primary complaint of chest pain or related symptoms 
(reason for visit – 1050.0, 1050.1, 1050.2 and 1050.3), heart pain (rea-
son for visit – 1265.0) and angina pectoris (reason for visit – 2515.0)
were defined as typical symptoms of AMI. Visits with a primary diagno-
sis of AMI (prdiag1) not considered to be ‘tentative’ or ‘rule out’ were 
defined as definitive AMI.

The NHAMCS is approved annually by the Ethics Review Board 
of the NCHS with waivers of the requirements to obtain informed 
consent of patients and patient authorization for release of patient 
medical record data by health care providers.

outcomes
The trends of nonuse of acetylsalicylic acid, thienopyridine or glyco-
protein IIB/IIIA (GPI), and anticoagulants over the study period dur-
ing ED visits for AMI were the primary outcomes. The predictors of 
use of these therapies were the secondary outcomes. 

Statistical analysis
The analysis was performed using public-use data files. To account for 
the complex multistage survey design, a complex sample analysis was 
performed using stratification and clustering variables (Strata = 
CSTRATM, Cluster = CPSUM). Sample data were inflated with the 
patient visit weight ‘PATWT’ to produce national estimates. Three-
year intervals (2002 to 2004, 2005 to 2007, and 2008 to 2010) were 
used to attain a relative SE of <30% and >30 records for all groups and 
subgroups, as recommended by the NCHS. The trends of continuous 
and categorical variables across the years were examined using com-
plex sample general linear models and logistic models, respectively. 
The trends of nonuse of acetylsalicylic acid, thienopyridine or GPI, 
and anticoagulant were examined for all AMI visits and definitive 
AMI visits, as defined previously, by complex sample logistic regres-
sion with year interval as a predictor variable. The trend of acetylsali-
cylic acid nonuse was also examined in a subpopulation of visits not 
brought by ambulance. To evaluate the effect of the abovementioned 
predictor variables on the use of antiplatelet and anticoagulant, each 
predictor was entered in a univariate logistic model. The predictors 
with P<0.10 were then entered in the final multivariable logistic 
model. P<0.05 was considered to be statistically significant. The 
Bonferroni method was used to control for the type I error (< 0.05) due 

figure 1) Proportion (%) of all acute myocardial infarction (AMI) visits that did not receive A acetylsalicylic acid (aspirin), B thienopyridine or 
glycoprotein IIb/IIIa (GPI), C anticoagulants or d any antiplatelet agent in the emergency department (ED). The vertical bar represents standard error 
of the estimate
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to multiple testing in multivariable models. All analysis was performed 
using SPSS version 17 (IBM Corporation, USA).

ReSultS
The estimated number of ED visits with a diagnosis of AMI during the 
nine-year period was 4,979,907±357,445 (Table 1). After exclusion of 
visits based on the criteria mentioned previously, 3,825,905±308,534 vis-
its were considered to be eligible and were included in the denominator. 
The mean patient age varied from 64.01 to 66.0 years. The mean (± SE) 
length of visit, systolic blood pressure and pulse are presented in Table 1. 
The statistically significant differences noted in these variables over the 
years were of minor clinical value. Slightly less than one-half of the 
AMI visits to the ED during the study period were female. The propor-
tion of definitive AMI visits increased during the study period.

Acetylsalicylic acid was not administered in the ED in 55±2.9%, 
55.7±4.0% and 55.2±4.8% of AMI visits during 2002 to 2004, 2005 to 
2007 and 2008 to 2010 (Ptrend=0.96), as shown in Figure 1A. 
Thienopyridine/GPI were not administered at 92.9±1.4% of visits in 
2002 to 2004; however, their nonuse progressively decreased during the 
study period, and they were not administered at 88.1±2.6% and 
83.4±3.4% of visits in 2005 to 2007 and 2008 to 2010 (Ptrend=0.001), as 
shown in Figure 1B. Anticoagulants were not administered at 
72.1±2.6%, 68.0±3.7% and 65.5±4.4% of visits in 2002 to 2004, 2005 
to 2007 and 2008 to 2010 (Ptrend=0.146), as shown in Figure 1C. 
Approximately 52.3±2.8%, 52.0±4.1% and 47.2±4.9% of visits did not 
receive any antiplatelet agent (acetylsalicylic acid or thienopyridine/
GPI) in the ED during 2002 to 2004, 2005 to 2007 and 2008 to 2010, 
with no change over the study period (Ptrend=0.352, Figure 1D). 

In the subgroup of ED visits with a definitive primary diagnosis of 
AMI, acetylsalicylic acid was not administered at 48.7±4.5%, 44.7±6.2% 
and 55.5±5.6% of visits in 2002 to 2004, 2005 to 2007 and 2008 to 2010. 
No significant change was noted during the study period (Ptrend=0.308), 
as shown in Figure 2A. The nonuse of thienopyridine/GPI in the ED at 
definitive AMI visits decreased from 81.9±3.4% in 2002 to 2004 to 
77.0±5.0% in 2005 to 2007 and 71.1±5.5% in 2008 to 2010, as shown in 
Figure 2B (Ptrend=0.001). The nonuse of anticoagulants remained stable 
from 49.3±4.6% to 47.1±7.1% and 45.3±6.2% (Ptrend=0.238) during the 
study period (Figure 2C). In addition, the proportion of definitive AMI 
visits that did not receive any antiplatelet agent in the ED was 
42.6±4.5%, 34.7±6% and 38.2±5.4% in 2002 to 2004, 2005 to 2007 and 
2008 to 2010, respectively (Ptrend=0.56) (Figure 2D). 

The majority of AMI visits were not brought by an ambulance or 
emergency medical personnel, and the proportion did not change over 
the study period (Table 1). Acetylsalicylic acid was not administered 
at 47.7±4.7%, 42.0±6.0% and 45.6±7.3% of visits in 2002 to 2004, 
2005 to 2007 and 2008 to 2010 in this subpopulation, as shown in 
Figure 3A (Ptrend=0.78). Similarly, 43.9±4.4%, 40.6±6.0% and 
37.8±7.0% of visits for AMI not brought by ambulance did not receive 
any antiplatelet agent in 2002 to 2004, 2005 to 2007 and 2008 to 
2010, as shown in Figure 3B (Ptrend=0.42). 

Predictors of antiplatelet and anticoagulant use in the emergency 
department
In the univariate models, acetylsalicylic acid use was associated with 
younger age, higher systolic blood pressure, arrival mode other than 
ambulance, presence of typical symptoms and ED location in an MSA 

figure 2) Proportion (%) of definitive acute myocardial infarction (AMI) visits that did not receive A acetylsalicylic acid (asipirin), B thienopyridine 
or glycoprotein IIb/IIIa (GPI), C anticoagulants or d any antiplatelet agent in the emergency department (ED). The vertical bar represents standard 
error of the estimate
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(all P<0.10). After adjustment for other predictors in a multivariable 
model, higher systolic blood pressure, arrival mode other than ambu-
lance and ED location in an MSA remained associated with acetylsali-
cylic acid use (all Bonferroni-adjusted P<0.05), as shown in Table 2. 

Thienopyridine/GPI use was associated with younger age, male sex, 
shorter length of visit, evaluation by a consultant, presence of typical 
symptoms and ED location in an MSA (all P<0.10). As shown in 
Table 2, in the adjusted multivariable model, evaluation by a consultant 
and length of ED visit were the only independent predictors of 
thienopyridine/GPI use in AMI visits (all Bonferroni-adjusted P<0.05).

Male sex, presence of typical symptoms, arrival by an ambu-
lance, evaluation by a consultant and ED location in an MSA were 

associated with anticoagulation use in the ED (all P<0.10; Table 2). 
As shown in Table 2, in the adjusted multivariable model, presence of 
typical symptoms, arrival by an ambulance, evaluation by a consulting 
physician and ED location in an MSA remained associated with anti-
coagulation use in the ED (all Bonferroni-adjusted P<0.05).

diSCuSSioN
NHAMCS is the only nationally representative survey that col-
lects data regarding medications use during ED visits. Its probability 
sampling provides a unique opportunity to estimate and assess trends 
in the use of medications in the ED. The present analysis demon-
strates that nonuse of antiplatelets and anticoagulants, including 

Table 1
Characteristics of acute myocardial infarction (aMI) visits during the study period
Variable 2002–2004 2005–2007 2008–2010 Ptrend
Number of visits, mean ± SE 1,999,941±152,343 1,584,085±134,566 1,441,038±156,406 NA
Number of visits after exclusion, mean ± SE 1,602,774±146,975 1,099,054±120,222 1,124,077±137,744 NA
Age, mean ± SE 64.30±0.96 66.05±1.19 64.01±1.18 <0.001
Length of visit, mean ± SE 301.60±23.05 296.33±25.31 269.11±18.89 <0.001
Systolic blood pressure, mean ± SE 140.90±1.82 141.73±2.34 146.22±2.95 <0.001
Heart rate, mean ± SE 87.61±1.42 83.66±1.59 85.08±1.79 <0.001
Female sex 49.8±3.1 45.3±3.4 44.8±4.2 0.309
Race
   White 83.1±2.5 85.2±2.1 79.8±3.3 0.71
   Black 15.5±2.8 14.0±2.5 13.1±2.5 0.523
Definitive diagnosis 28.5±3.0 33.4±4.4 45.8±4.2 0.001
Seen by ED attending physician 95.7±1.1 94.6±1.6 95.8±2.0 0.992
Seen by a consultant 23.5±3.0 15.5±2.5 33.6±4.9 0.104
Arrival by ambulance 43.0±3.4 46.5±4.6 44.4±4.7 0.814
Typical symptoms 61.9±2.8 59.6±3.7 60.8±3.5 0.786
Seen in ED of MSA 85.0±3.5 87.4±4.6 88.7±4.2 0.352
Geographical region of ED, United States
   Northeast 27.1±4.0 28.3±4.2 21.5±4.1 0.391
   Midwest 22.2±2.8 25.5±4.2 22.2±4.1 0.940
   South 29.8±3.9 31.2±5.0 34.4±5.7 0.394
   West 20.9±3.0 15.0±3.6 21.9±4.9 0.379
Data presented as % ± SE unless otherwise indicated. ED Emergency department; MSA Metropolitan statistical area; NA Not applicable

Table 2
Unadjusted and adjusted ORs of receiving antiplatelet and anticoagulant therapies in the emergency department for acute 
myocardial infarction visits

Predictor variable
Use of acetylsalicylic acid Use of thienopyridine or GPI Use of anticoagulant

Unadjusted adjusted Unadjusted adjusted Unadjusted adjusted
Age (per 10 years) 0.81* (0.73–0.90) 0.89 (0.78–1.01) 0.86* (0.75–0.97) 0.95 (0.82–1.10) 0.94 (0.85–1.03)
Female sex 0.86 (0.64–1.15) 0.51* (0.32 – 0.81) 0.73 (0.42–1.26) 0.62* (0.45–0.86) 0.73 (0.51–1.05)
White 0.86 (0.63–1.22) 0.61 (0.29–1.25) 0.71 (0.45–1.13)
Black 1.15 (0.78–1.69) 1.22 (0.65 – 2.28) 1.16 (0.73–1.84)
Seen by ED physician 1.78 (0.75–4.22) 0.80 (0.33– 1.97) 1.72 (0.68–4.34)
Length of visit (per 10 min) 1.00 (0.99–1.01) 0.97* (0.95–0.98) 0.97† (0.95–0.98) 0.99 (0.98–1.00)
SBP (per 10 mmHg) 1.08* (1.03–1.14) 1.08† (1.02–1.15) 0.99 (0.93–1.07) 1.01 (0.96–1.06)
Pulse (per 10 beats/min) 0.99 (0.98–1.00) 1.00 (0.91–1.08) 1.02 (0.94–1.10)
Seen by a consultant 0.99 (0.68–1.44) 2.40* (1.41–4.05) 2.24† (1.22–4.13) 1.56* (1.09–2.22) 1.73† (1.14–2.63)
Arrival by ambulance 0.38* (0.26–0.56) 0.42† (0.28–0.62) 1.37 (0.90–2.11) 1.54* (1.08–2.22) 1.58† (1.11–2.25)
Typical symptoms 1.67* (1.21–2.31) 1.39 (0.95–2.03) 2.32* (1.40–3.83) 1.64 (0.92–2.90) 1.74* (1.25–2.42) 1.75† (1.20–2.55)
ED located in MSA 1.79* (0.92–3.49) 2.27† (1.02–5.09) 3.30* (0.93–11.75) 3.08 (0.81–11.71) 2.39* (1.21–4.72) 3.34† (1.54–7.24)
ED located in Northeast 1.25 (0.85–1.82) 0.91 (0.48–1.72) 0.79 (0.50–1.23)
ED located in Midwest 1.20 (0.81–1.78) 0.72 (0.31–1.67) 1.05 (0.67–1.64)
ED located in South 0.76 (0.52–1.11) 1.50 (0.85–2.66) 1.19 (0.77–1.86)
ED located in West 0.90 (0.56–1.46) 0.88 (0.48–1.62) 0.98 (0.60–1.63)
*P<0.10; †Bonferroni-adjusted P<0.05. Data presented as OR (95% CI). ED Emergency department; GPI Glycoprotein IIB/IIIA; MSA Metropolitan statistical area; 
SBP Systolic blood pressure 
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acetylsalicylic acid, for AMI visits in the ED is alarmingly high. 
Our results build on previous single-centre ED studies demon-
strating acetylsalicylic acid use in only 30% and 56% of suspected 
AMI patients during 1994 and 1999 to 2002, respectively (9,10). 
Furthermore, the present study extends the findings of previous 
NHAMCS studies reporting acetylsalicylic acid use in 34.3% and 
40% of AMI visits in the ED during 1995 to 1996 and 1998 to 2004, 
respectively (11,12). We improved on previous studies by restricting 
our denominator to the extent possible in accordance with the 
AHA/ACC AMI performance measures statement (3). 

We identified AMI ED visits based on any one of the three diagno-
sis entries on the patient record form, whether tentative or definitive. 
It is likely that some visits were due to non-AMI conditions, either 
associated with elevated enzymes or other findings raising suspicion of 
AMI. In the absence of contraindications, low-risk therapies, such as 
acetylsalicylic acid, may still be used in most cases before a definitive 
alternate diagnosis is reached. Nevertheless, subanalyses of the ED 
visits with a primary diagnosis of AMI that were not questionable, 
probable or rule out (ie, definitive AMI) was conducted. In this sub-
group, not only is acetylsalicylic acid clearly indicated, but other 
therapies, such as thienopyridine/GPI and anticoagulants, should be 
used. Data regarding acetylsalicylic acid allergy or intolerance were 
not recorded in the NHAMCS. In these patients, alternate antiplate-
let agents, such as thienopyridine, are indicated and typically used. To 
account for such visits, we estimated the proportion of AMI visits 
without antiplatelet use.

We suspected that visits in which the patient arrived by ambulance 
may have received acetylsalicylic acid en route; therefore, they were less 
likely to receive it in the ED (13) (Table 2). Consequently, a subanalysis 
of acetylsalicylic acid nonuse in visits not brought by ambulance was 

conducted. However, even in this subgroup, acetylsalicylic acid nonuse 
remained disturbingly high (Figure 3). Our study found that nonuse of 
thienopyridine/GPI in the ED decreased over the study period for all 
AMI and definitive AMI visits. However, approximately 71% of the 
definitive AMI visits during 2008 to 2010 did not receive them in the 
ED. This finding is consistent with a recent report from the National 
Cardiovascular Data Registry that showed only 24.2% patients with 
non-ST elevation myocardial infarction received thienopyridine in the 
ED during 2007 to 2010 (14).

The Center for Medicare and Medicaid Services and the Joint 
Commission and ACC/AHA describe the administration of acetylsali-
cylic acid within 24 h of hospital arrival as a performance measure 
(1-3). However, AHA/ACC clinical practice guidelines for AMI rec-
ommend using acetylsalicylic acid as soon as possible (15-18). 
Although no clear randomized data support a time-sensitive effect of 
acetylsalicylic acid in the AMI, the International Study of Infarct 
Survival-2 (ISIS-2) showed a trend toward reduction in mortality with 
early use of acetylsalicylic acid alone (19). Furthermore, in ISIS-2, 
there was a higher reduction in mortality with early acetylsalicylic acid 
and streptokinase use (0 h to 4 h) compared with treatment 5 h to 12 h 
and 13 h to 24 h after the symptom onset. Similarly, in the Argatroban 
in Acute Myocardial Infarction-2 study, early acetylsalicylic acid use 
(1.6 h versus 3.5 h) was associated with significant reduction in mor-
tality at seven days, 30 days and one year of follow-up (20). In our 
study, the mean length of ED visits for all AMI visits, AMI visits not 
brought by an ambulance and the definitive AMI visits during which 
acetylsalicylic acid was not administered were 4.6 h, 4.5 h and 3.6 h, 
respectively (Figure 4). Therefore, there may be a significant unreal-
ized potential to reduce adverse events by administering acetylsalicylic 
acid on arrival based on the national estimate of untreated AMI ED 
visits. A similar gap exists with regard to thienopyridine and anti-
coagulant use for definitive AMI visits.

The exploratory analysis of variables associated with using acetyl-
salicylic acid, thienopyridine/GPI and anticoagulation should be con-
sidered hypothesis generating for future studies. One of the key 
patterns observed was the higher use of these therapies in the ED in 
MSA compared with non-MSA (Table 2). Of note, a 2009 National 
Healthcare Disparities report by the Agency for Healthcare Research 
and Quality recognizes non-MSA population as a priority due to sig-
nificantly higher AMI mortality (21). We also found that visits evalu-
ated by a consulting physician were more likely to receive 
thienopyridine/GPI and anticoagulants in the ED. The physicians’ 
specialties are not identifiable from NHAMCS public use data files, 

figure 4) Mean length of visits in the emergency department (ED). The 
vertical bar represents the standard error of the estimate. AMI Acute myo-
cardial infarction

figure 3) Proportion (%) of acute myocardial infarction (AMI) visits not 
brought by ambulance which did not receive acetylsalicylic acid (aspirin)(A) 
or any antiplatelet agent in the emergency department (ED) (B). The vertical 
bar represents the standard error of the estimate



Sethi et al

Curr Res Cardiol Vol 2 No 2 Summer 201582

 but they were conceivably cardiologists or internal medicine phys-
icians. An analysis of National Ambulatory Medical Care Survey and 
NHAMCS non-ED outpatient visits from 1993 to 2003 found that 
care by a cardiologist significantly increased the odds of acetylsalicylic 
acid use for secondary and primary prevention compared with other 
providers (22). Similarly, an analysis of the CRUSADE (Can Rapid 
risk stratification of Unstable angina patients Suppress ADverse out-
comes with Early implementation of the ACC/AHA guidelines) 
registry found that high-risk acute coronary syndrome patients cared 
for by a cardiologist were more likely to receive early medications and 
had a lower risk of adjusted in-hospital mortality (23). Therefore, the 
effect of early involvement of a cardiologist on the use of evidence-
based therapies and improvement in AMI outcomes needs to be evalu-
ated in the future studies. 

limitations
Our study had several limitations. The validity of the results depends 
on the accuracy of the data abstraction. There is a well-defined proced-
ure for training of local hospital representatives and Census Bureau 
field representatives involved in the data abstraction (8), although the 
accuracy of data abstraction, especially reporting on medication use, 
has been questioned in the past based on divergent results of NHAMCS 
and local ED-based studies (24). However, the staff at CDC and 
NHAMCS cited the difference in study methodology and national 
representation of the NHAMCS sample as the primary reason for the 
divergent results, although small errors in data abstraction are possible 
(25). A National Emergency Department Safety Study analyzing data 
from 58 US EDs reported acetylsalicylic acid use in 83% of AMI 
patients; however, the included population was not nationally repre-
sentative (26). All EDs included in the present study were located in 
urban areas, 78% were affiliated with an emergency medicine residency 
program and 91% were associated with cardiac catheterization labora-
tories. On the other hand, a report from the CRUSADE registry of 
high-risk patients with non-ST elevation acute coronary syndrome 
presenting to the ED from April 2003 to December 2004 found that 
approximately 30% of patients with no prehospital use of acetylsali-
cylic acid did not receive acetylsalicylic acid in the ED (27). This 
finding is similar to nonuse of acetylsalicylic acid in visits not brought 
by ambulance in our analysis (Figure 3) allowing differences in data-
bases, ie, a voluntary quality improvement registry versus a nationally 

representative sample. Approximately 60% of patients with suspected 
cardiac symptoms may receive acetylsalicylic acid in the ambulance 
(13,28). Therefore, a separate analysis for patients not brought in by 
ambulance was performed. However, 5% to 26% patients may self-
administer acetylsalicylic acid before the ED visit depending on previ-
ous use of acetylsalicylic acid (29). Inability to account for 
self-administration of acetylsalicylic acid before the ED visit may have 
led to overestimation of its nonuse in the ED. However, only 22.3% 
patients with cardiac history self-administered acetylsalicylic acid even 
after an educational intervention in a randomized controlled trial (30); 
therefore, self-administration probably did not have a major effect on 
our estimates. 

We could not exclude patients with allergies or health care 
provider-documented contraindications from the denominator. We 
conducted analysis for any antiplatelet use, as guidelines recommend 
use of thienopyridine in patients allergic to acetylsalicylic acid. 
However, we may still have overestimated the nonuse of acetylsali-
cylic acid due to the inability to account for documented contraindi-
cations not captured by ICD-9 and reason for visit codes. Also, some 
visits may have been soft rule out, but even in patients with defin-
itive AMI diagnosis, the nonuse of antiplatelet and anticoagulant 
remained unsatisfactory. We specifically used the ED diagnosis and 
not the discharge diagnosis because decisions in ED are based on the 
former. Finally, it is possible that in a small proportion of the ED 
visits acetylsalicylic acid was not used due to urgent transfer to a 
cardiac catheterization laboratory. However, as indicated previously, 
the majority of ED patients that did receive acetylsalicylic acid 
stayed in ED for ≥3 h (Figure 4). 

CoNCluSioN
The nonuse of evidence-based antiplatelet and anticoagulant ther-
apies in the ED for AMI remains alarmingly high. There is some 
improvement in using thienopyridine/GPI, but the unsatisfactory use 
of acetylsalicylic acid has not improved over the years. A quality 
improvement initiative directed at the delivery of these agents in the 
ED may result in improvement of AMI outcomes.
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