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ABSTRACT

Objective: The aim of this report is to provide insight
into real-world healthcare resource use (HCRU) during
the critical management of patients surviving acute
coronary syndromes (ACS), using data from EPICOR
(long-tErm follow-up of antithrombotic management
Patterns In acute CORonary syndrome patients)
(NCT01171404).

Methods: EPICOR was a prospective, multinational,
observational study that enrolled 10 568 ACS survivors
from 555 hospitals in 20 countries in Europe and Latin
America, between September 2010 and March 2011.
HCRU was evaluated in patients with ST-segment
elevation myocardial infarction (STEMI) or non-ST-
segment elevation ACS (NSTE-ACS), with or without a
history of cardiovascular disease (CVD). Multivariable
analysis was performed to determine factors that
affected resource use.

Results: Before hospitalisation, more patients with
STEMI than with NSTE-ACS had their first ECG (44.1%
vs 36.4%, p<0.0001) and received antithrombotic
medication (26.6% vs 15.2%, p<0.0001). Patients with
NSTE-ACS with prior GVD were less likely than those
without to be catheterised (73.1% vs 82.8%, p<0.0001).
More patients with STEMI than with NSTE-ACS had
percutaneous coronary intervention (77.1% vs 54.9%,
p<0.0001), but fewer underwent coronary artery bypass
grafting (1.2% vs 3.7%, p<0.0001). Multivariable
analysis showed that resource use, including length of
hospital stay and coronary revascularisation, was
significantly influenced by multiple factors, including ACS
type, site characteristics and region (all p<0.05).
Conclusions: In this large-scale, real-life study, findings
were generally in line with clinical logic, although site
characteristics and region still significantly affected
resource use. Moreover, and unexpectedly, resource use
tended to be slightly higher in patients without a history
of CVD.

Trial registration number: NCT01171404
(ClinicalTrials.gov).

INTRODUCTION
In 2008, ischaemic heart disease (IHD) was
responsible for around 7.3 million deaths

7,8,9

KEY QUESTIONS

What is already known about this subject?

» Previous studies have shown variability in the
real-world management of patients with acute
coronary syndrome (ACS), both within and
between countries, and evidence-based manage-
ment is often suboptimal. In general, patients
with a history of cardiovascular disease are
reported to receive more intensive care.

What does this study add?

» This large-scale observational study provides
real-world information on in-hospital healthcare
resource use differences in patients with ACS
across Europe and Latin America, including by
diagnosis of ST-segment elevation myocardial
infarction versus non-ST-segment elevation
ACS, and suggests that resource use is, unex-
pectedly, higher in patients without a history of
cardiovascular disease. Differences in resource
use between settings and regions are still sig-
nificant, and point to supply-side-driven rather
than need-driven medical consumption.

How might this impact on clinical practice?

» Increased awareness of variability in ACS manage-
ment may encourage closer adherence to treatment
guidelines, and highlight the need for efficient hos-
pital networks, with patient flow and treatment
implemented as a function of patient needs.

worldwide,! and, in 2010, was the top-ranked
cause of disability-adjusted life years.” The
majority of IHD deaths are due to acute
coronary syndromes (ACS), which include
ST-segment elevation myocardial infarction
(STEMI) and non-STsegment elevation
ACS (NSTE-ACS, comprising non-STEMI
(NSTEMI) and unstable angina).

Optimal management of ACS is crucial in
the prevention of later complications.>™
Nevertheless, there is still large variability in
the real-world management of patients with
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ACS, Dboth within and between countries.”™
Evidence-based management is often suboptirnall,9 10 and
the risk of experiencing a new cardiovascular (CV) event
remains high.ll 12 Reasons for variability in healthcare
resource use (HCRU) in patients with ACS may be
related to differences in availability of catheterisation
laboratories and/or cardiac surgery facilities, or patient-
related factors, such as insurance coverage,13 age]4 and
sex.'” Opportunities therefore exist to improve the man-
agement of patients with STEMI and NSTE-ACS.'® '
Prehospital resource use and costs associated with ACS
are poorly documented in the literature. The aim of the
present analysis is to better understand (from the per-
spective of healthcare payers) the variation in prehospi-
tal and in-hospital resource use after STEMI and
NSTE-ACS, using acute phase data from the EPICOR
(long-tErm follow-up of antithrombotic management
Patterns In acute CORonary syndrome patients) study
(ClinicalTrials.gov identifier: NCT01171404).

METHODS

Overall study design

EPICOR is a prospective, multinational, observational
study of adults (>18 years) surviving hospitalisation for
an ACS within 24h of symptom onset, designed to
describe antithrombotic management patterns during
the index hospitalisation and after discharge. The
rationale and design of EPICOR have been published
previously.'® Briefly, the aim was to record real-world
clinical management of ACS survivors in the acute phase
(prehospital and in-hospital) and during a 2-year
follow-up period, as well as short-term and long-term
clinical outcomes, in a wide range of hospitals and coun-
tries in four predefined regions: Northern Europe,
Southern Europe, Eastern Europe and Latin America.
There were three potential opportunities for enrolment
in EPICOR: (1) non-transferred patients (discharged
from the hospital to which they were admitted, ie, hos-
pital 1); (2) transferred-in patients (discharged from the
hospital to which they were transferred from elsewhere,
ie, hospital 2) and (3) transferred-out patients (admitted
to hospital 1, having been transferred out to hospital 2,
and then transferred back to and discharged from hos-
pital 1). Patients who were transferred to a non-
participating hospital and not transferred back again
were therefore not included in the study. Detailed infor-
mation on transfer patterns in EPICOR have been pub-
lished elsewhere."”

Acute phase resource use analysis

The specific aim of the present study is to evaluate, from
the healthcare payer perspective, HCRU during the
acute ACS phase (prehospital and in-hospital data). This
was a pre-specified secondary objective of EPICOR. Data
collection during this phase was prospectively carried
out by the investigator at each site, using electronic case
report forms. The resource analysis is given below.

Prehospital resources (from symptom onset to hospital admis-
sion): ECG, CV medication received (fibrinolytics, anti-
platelet agents and anticoagulants) and the duration of
ambulance transfer between hospitals for those patients
who were transferred. Transport to the initial hospital
was not recorded.

In-hospital resources (including all those in-patients trans-
Jerred between hospitals): laboratory tests and investigations
(white cell count, creatinine, blood glucose, haemoglo-
bin, haematocrit, cardiac markers (CK-MB and tropo-
nins)); diagnostic procedures (ECG, echocardiography,
treadmill, stress echocardiography, nuclear imaging,
MRI, angiographic CT scan); therapeutic procedures
(resuscitation, mechanical ventilation, intra-aortic
balloon pumping, temporary or permanent pacemaker,
implantable cardiac defibrillator, cardiac resynchronisa-
tion therapy); interventions (any cardiac catheterisation,
percutaneous coronary intervention (PCI)/stents, coron-
ary artery bypass graft (CABG) surgery or other cardiac
surgery); number (%) of patients receiving CV medica-
tion (fibrinolytics, antiplatelet agents and anticoagu-
lants); and length of hospital stay (LOS) (overall and by
hospital transfer status).

HCRU was summarised by diagnosis of STEMI or
NSTE-ACS, and by presence or absence of a history of
CV disease (CVD), to try to understand whether this
had an impact on use of resources. History of CVD
included any of the following: prior IHD (myocardial
infarction, PCI, CABG, chronic angina), coronary angio-
gram diagnostic for coronary artery disease (CAD),
heart failure, atrial fibrillation, transient ischaemic
attack/stroke or peripheral vascular disease. Related p
values comparing the two diagnostic groups and history
of CVD yes/no for each diagnostic group were produced
using the x* or Fisher’s exact test for categorical vari-
ables and the Student t test for continuous variables.

Multivariable analysis was applied to investigate the
drivers of the intensity of resource use. The four possible
outcome variables of interest determined by the
EPICOR Executive Committee were: (1) duration of hos-
pital stay (modelled as log(days)); (2) in-hospital coron-
ary revascularisation (PCI or CABG; yes/no); (3) any
in-hospital therapeutic procedure (resuscitation, mech-
anical ventilation, intra-aortic balloon pumping, tempor-
ary/permanent  pacemaker, implantable cardiac
defibrillator, cardiac resynchronisation therapy; yes/no)
and (4) any fibrinolytic use.

A separate forward stepwise selection process consider-
ing the identified set of candidate variables was per-
formed for each of the four outcome variables
individually (linear regression model for duration of stay
and logistic regression model for other outcomes). The
generated models were inspected, compared and
refined to incorporate agreed changes to derive a set of
final individual models. The selected variables for the
four models were then reconciled and a set of common
models was fitted for each of the outcomes, including all
of the variables that were previously selected for any of

2 Annemans L, Danchin N, Van de Werf F, et al. Open Heart 2016;3:6000347. doi:10.1136/0penhrt-2015-000347



Health care delivery, economics and global health care

the outcomes. The individual final models were then
compared with the common models to ensure that no
substantial changes to the general results and conclu-
sions were observed.

RESULTS

Patients

Between 1 September 2010 and 31 March 2011, a total
of 10568 consecutive patients surviving an ACS were
enrolled in EPICOR from 555 hospitals in 20 countries
in the four predefined regions. Patient demographics
and baseline characteristics are shown in table 1.
Ninety-three patients were excluded from the present

analysis because there was no information on a history
of CVD.

Prehospital resource use

Table 2 shows HCRU during the prehospital phase in
terms of ECG use, duration of transfer and CV medica-
tion. Prehospital ECG was more frequent in patients
with STEMI than with NSTE-ACS (44.1% vs 36.4%,
p<0.0001), but there was no difference between those
with or without a history of CVD. Hospital transfers were
more frequent in patients with STEMI as well as in those
without prior CVD (p<0.001 in each case). Significantly
more patients with STEMI than with NSTE-ACS received
prehospital fibrinolytics, antiplatelet agents and anticoa-
gulants (total 26.6% vs 15.2%, p<0.0001 in each case)
(table 2 and online supplementary table S1). Within
both the STEMI and NSTE-ACS populations, CV medi-
cation was used in a slightly smaller percentage of
patients with than without a history of CVD (table 2).

In-hospital resource use
Table 3 shows in-hospital HCRU for any components for
which there were statistically significant differences
between patients with STEMI and NSTE-ACS, or
between those with and without a history of CVD in
each diagnostic group.

There were minimal differences between the CVD
history groups in terms of most diagnostic procedures,
although patients with no CVD history were more likely
to undergo echocardiography and treadmill testing.
Significantly more patients with STEMI underwent echo-
cardiography, nuclear imaging and MRI, and signifi-
cantly more patients with NSTE-ACS underwent
treadmill testing and angiographic CT scan. Both
cardiac catheterisation and PCI were significantly more
likely to be performed in patients with STEMI than with
NSTE-ACS (86.1% vs 78.1% and 77.1% vs 54.9%,
respectively; both p<0.0001) and, in patients with
NSTE-ACS, less likely in those with a history of CVD
than those without (73.1% vs 82.8% and 48.1% vs
61.2%, respectively; both p<0.0001). More patients with
STEMI than with NSTE-ACS received at least one stent
and at least one bare-metal stent (p<0.0001 in each
case), but use of drug-eluting stents was comparable in

both groups. Use of any stent was significantly less fre-
quent in those with a history of CVD than in those
without. In contrast, patients with STEMI were less likely
to undergo CABG (1.2% vs 3.7%, p<0.0001), with no dif-
ference between those with or without a history of CVD.
The majority of patients across the four groups under-
went standard laboratory tests on admission and were
evaluated for cardiac markers during hospitalisation.
The percentage of patients receiving each investigation
was generally similar in all groups. Significantly more
patients with STEMI than with NSTE-ACS underwent
resuscitation, mechanical ventilation, intra-aortic balloon
pumping and placement of a temporary pacemaker
(p<0.0001 in each case), but there were no differences
between those with or without prior CVD in each group.
In contrast, patients with NSTE-ACS were more likely to
receive a permanent pacemaker, particularly patients
with a history of CVD (p<0.0001 compared with those
without).

Total LOS, including days in the second hospital for
those who were transferred, ranged from 1 to 157 days,
with an average of 7.2-8.3 days in patients with STEMI
and NSTE-ACS, respectively, and a median of 6-7 days,
and was significantly longer in patients with than in
those without a history of CVD, particularly in the
NSTE-ACS group (table 3). Among patients who were
transferred between hospitals, mean overall LOS was
longer in patients with STEMI and NSTE-ACS compared
with those not transferred.

Nearly all patients with STEMI and NSTE-ACS
received an antiplatelet agent in hospital (table 3), and
almost 80% of patients in each diagnostic group
received an anticoagulant (online supplementary table
S2). Details of in-hospital CV medication by drug type
are shown in the online supplementary table S2. Use of
all three classes of medication was generally lower in
patients with a history of CVD than in those without.
Overall, use of the newer anticoagulant agents was low,
with fondaparinux being the most frequently used, par-
ticularly in patients with NSTE-ACS.

Multivariable analyses

Duration of hospital stay

Figure 1 shows the distribution of LOS in patients with
(1) STEMI and (2) NSTE-ACS. Many of the proposed
candidate variables were found to be significantly asso-
ciated with LOS (see online supplementary table S3).
Those most likely to be associated with increased stay
(all p<0.0001) were ACS type (STEMI vs NSTE-ACS),
region (Latin America vs Northern Europe; Southern
Europe vs Northern Europe), older age, presence of dia-
betes, previous peripheral vascular disease, previous
non-CVD, left ventricular ejection fraction (LVEF)
<30%, or ‘severely reduced’, and Killip Class. Presence
of hypertension (p<0.001) and prior CAD (p<0.001)
were also strong predictors of increased LOS. Variables
most likely to be associated with shorter LOS were pres-
ence of catheterisation laboratory facilities (p<0.0001),
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Table 1 Patient demographics and baseline characteristics'®

STEMI (n=4943)

NSTE-ACS (n=5625)

Total (n=10 568)

Age, mean (SD) 59.4 (12.1) 63.8 (12.1) 61.8 (12.3)
Gender, n (%)
Male 3924 (79.4) 3996 (71.0) 7920 (74.9)
Female 1019 (20.6) 1629 (29.0) 2648 (25.1)
Race, n (%)

Caucasian 4026 (81.4) 4784 (85.0) 8810 (83.4)

Black 19 (0.4) 38 (0.7) 57 (0.5)

Oriental 19 (0.4) 24 (0.4) 43 (0.4)

Unknown 46 (0.9) 60 (1.1) 106 (1.0)

Other 654 (13.2) 544 (9.7) 1198 (11.3)

BMI, mean (SD)* 27.5 (4.3) 28.0 (4.7) 27.7 (4.5)
Region, n (%)

Northern Europe 1608 (32.5) 2174 (38.6) 3782 (35.8)

Southern Europe 1124 (22.7) 1213 (21.6) 2337 (22.1)

Eastern Europe 1145 (23.2) 1235 (22.0) 2380 (22.5)

Latin America 1066 (21.6) 1003 (17.8) 2069 (19.6)

Presence of CV risk factors, n (%)

Hypertension 2409 (48.7) 3709 (65.9) 6118 (57.9)

Hypercholesterolaemia 1940 (39.2) 2954 (52.5) 4894 (46.3)

Diabetes mellitus 893 (18.1) 1511 (26.9) 2404 (22.7)

Family history of CAD 1451 (29.4) 1728 (30.7) 3179 (30.1)

Current smoking 2204 (44.6) 1621 (28.8) 3825 (36.2)

Obesity (BMI>30 kg/m?) 965 (19.5) 1295 (23.0) 2260 (21.4)

Any previous CVD, n (%) 1042 (21.1) 2672 (47.5) 3714 (35.1)

Prior MI 498 (10.1) 1462 (26.0) 1960 (18.5)

Prior PCI 388 (7.8) 1170 (20.8) 1558 (14.7)

Prior CABG 84 (1.7) 534 (9.5) 618 (5.8)

Coronary angiogram diagnostic for CAD 425 (8.6) 1475 (26.2) 1900 (18.0)

Chronic angina 277 (5.6) 956 (17.0) 1233 (11.7)

Heart failure 88 (1.8) 419 (7.4) 507 (4.8)

Atrial fibrillation 129 (2.6) 368 (6.5) 497 (4.7)

TIA/stroke 150 (3.0) 365 (6.5) 515 (4.9)

Peripheral vascular disease 145 (2.9) 384 (6.8) 529 (5.0)

Chronic CV medication in the 3 months prior to index event, n (%)

Any antiplatelet agent 1024 (20.7) 2640 (46.9) 3664 (34.7)
Aspirin 972 (19.7) 2476 (44.0) 3448 (32.6)
Clopidogrel 221 (4.5) 848 (15.1) 1069 (10.1)
Prasugrel 13 (0.3) 16 (0.3) 29 (0.3)

Anticoagulants 99 (2.0) 300 (5.3) 399 (3.8)

B-blockers 833 (16.9) 2222 (39.5) 3055 (28.9)

ACE inhibitors/ARBs 1289 (26.1) 2526 (44.9) 3815 (36.1)

Statins 900 (18.2) 2241 (39.8) 3141 (29.7)

Non-statin lipid-lowering agents 133 (2.7) 288 (5.1) 421 (4.0)

Aldosterone inhibitors 50 (1.0) 174 (3.1) 224 (2.1)

Loop diuretics 161 (3.3) 526 (9.4) 687 (6.5)

Non-loop diuretics 237 (4.8) 485 (8.6) 722 (6.8)

Calcium channel blocker 415 (8.4) 875 (15.6) 1290 (12.2)

Reprinted with permission from Bueno et al.'®

*BMI was not available for 694 patients with STEMI and 866 patients with NSTE-ACS.

ACE, angiotensin-converting enzyme; ARB, angiotensin receptor blockers; BMI, body mass index; CABG, coronary artery bypass graft; CAD,

coronary artery disease; CV, cardiovascular; CVD, CV disease; MI, myocardial infarction; NSTE-ACS, non-ST-segment elevation acute
coronary syndrome; PCI, percutaneous coronary intervention; STEMI, ST-segment elevation MI; TIA, transient ischaemic attack.

centre type (university general hospital and other type
of hospital/clinic, both p<0.0001 vs regional/commu-
nity/rural hospital, and non-university hospital vs
regional/community/rural  hospital, p<0.001) and
chronic CV medication (p<0.001).

In-hospital coronary revascularisation

There were also many variables associated with either
increased or decreased likelihood of coronary revascu-
larisation (see online supplementary table S4). The vari-
able with the strongest positive association was the
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Table 2 Prehospital HCRU in patients with STEMI and NSTE-ACS with or without a history of CVD

NSTE-ACS

STEMI

p Value for Overall p value

CVD vs

CVD (n=2672) CVD (n=2904) All (n=5576) no CVD

p Value for
CVD vs no

CVD (n=1042) CVD (n=3857) All (n=4899) CVD

444 (44.7)

for STEMI vs
NSTE-ACS
<0.0001

No history of

History of

No history of

History of

Resource use item

ECG*

0.99
0.03

2161 (44.1)  0.91 973(36.4) 1058 (36.4) 2031 (36.4)

1717 (44.5)
1043 (27.0)

<0.0001

469 (16.2) 845 (15.2)

376 (14.1)

0.20

1304 (26.6)

261 (25.0)

Any prehospital CV

medication

<0.0001

72

01

0.

5 (0.1)
823 (14.8)
252 (4.5)

1751 (31.4)
64.6 (79.7)

3(0.1)
465 (16.0)
139 (4.8)

1016 (35.0)
65.4 (75.5)

2 (0.1)
358 (13.4)
113 (4.2)

0.17

107 (2.2)
1282 (26.2)

90 (2.3)

1026 (26.6)

17 (1.6)

256 (24.6)

Any fibrinolytic

<0.0001

0.19 0.

Any antiplatelet agent
Any anticoagulant

<0.0001

0.32
<0.0001

0.07

702 (14.3)
1871 (38.2)
66.0 (76.4)

571 (14.8)
1519 (39.4)

131 (12.6)

Ambulance transfer, n (%)t 352 (33.7)

<0.0001

735 (27.5)
63.5 (85.2)

0.001
0.14

0.59

0.63

64.6 (73.8)

72.0 (86.8)

Duration, minutes;
mean (SD)

45 (5-999)

45 (5-999)

40 (5-900)

45 (1-960)

45 (1-960)

47.5 (8-950)

Values are n (%) unless otherwise indicated.

Median (range)

*ECG data were unavailable for 254 patients.

tTTransport between hospitals, not transport to initial hospital.

CV, cardiovascular; CVD, CV disease; HCRU, healthcare resource use; NSTE-ACS, non-ST-segment elevation acute coronary syndrome; STEMI, ST-segment elevation myocardial infarction.

presence of catheterisation laboratory facilities, followed
by diagnosis of STEMI (p<0.0001 in each case). Other
variables strongly associated with increased likelihood of
revascularisation (all p<0.001) were male gender, family
history of CAD and time from symptom onset to hospital
admission <1 h. Variables strongly associated with
decreased likelihood of coronary intervention (all
p<0.001) were region (Latin America, Eastern Europe
and Southern Europe vs Northern Europe), prior
cardiac disease, atrial fibrillation, centre type (non-
university general hospital vs regional/community/rural
hospital, and non-severe dependence vs none or
unknown degree of dependence). A full list of the vari-
ables analysed is shown in the online supplementary

tables SH—S7.

Any in-hospital therapeutic procedure

The variables most strongly associated with increased
likelihood of any in-hospital therapeutic procedure
(resuscitation, mechanical ventilation, intra-aortic
balloon pumping, temporary/permanent pacemaker,
implantable cardiac defibrillator, cardiac resynchronisa-
tion therapy) were STEMI versus NSTE-ACS, Killip Class
2/3/4 vs 1/unknown, and LVEF<30% or severely
reduced versus other (all p<0.0001) (see online
supplementary tables S6 and S8). There was a greatly
decreased likelihood of therapeutic procedure in
Eastern Europe compared with Northern Europe
(p<0.0001). A full list of the variables analysed is shown
in the online supplementary table S6.

Any fibrinolytic use

Not surprisingly, the strongest predictor of fibrinolytic
use was diagnosis of STEMI (p<0.0001) (see online
supplementary table S7). The two other variables with a
strong association (p<0.001) with increased likelihood
of any fibrinolytic use were region (more likely in Latin
America and Southern Europe compared with Northern
Europe) and centre type (university general hospital vs
regional/community/rural hospital). Fibrinolytic use
was significantly less likely (p<0.0001) in centres with
catheterisation laboratory facilities compared with those
without.

DISCUSSION
The results of the present analysis indicate that use of
antithrombotic medication and PCI is lower in patients
with NSTE-ACS than with STEMI, and that, unexpect-
edly, overall HCRU is slightly lower in patients with than
without a history of CVD. Multivariable analyses con-
firmed that use of technologies and healthcare facilities
is disease driven as well as influenced by the supply site
characteristics. As a result, there remain large regional
differences in treatment patterns.

In the ACCESS survey of ACS management in develop-
ing countries, the general pattern of in-hospital manage-
ment in patients with STEMI and NSTE-ACS was similar
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Table 3 In-hospital HCRU with any statistically significant differences in use between patients with STEMI and NSTE-ACS with or without a history of CVD* _UO
STEMI NSTE-ACS 2

p Value for p Value for Overall p value T

History of No history of CVDvs no History of No history of  All CVDvs no for STEMI vs g

Resource use item CVD (n=1042) CVD (n=3857) All (n=4899) CVD CVD (n=2672) CVD (n=2904) (n=5576) CVD NSTE-ACS -

Laboratory tests and investigations
On admission

Blood glucose 904 (86.8) 3379 (87.6) 4283 (87.4) 0.46 2267 (84.8) 2554 (87.9) 4821 (86.5) <0.001 0.14

Haematocrit 889 (85.3) 3359 (87.1) 4248 (86.7) 0.14 2274 (85.1) 2452 (84.4) 4726 (84.8) 0.49 <0.01
During hospitalisation

Creatinine 921 (88.4) 3436 (89.1) 4357 (88.9) 0.53 2330 (87.2) 2524 (86.9) 4854 (87.1) 0.75 <0.01

Diagnostic procedures
Echocardiography 852 (81.8) 3250 (84.3) 4102 (83.7)  0.053 1957 (73.2) 2238 (77.1) 4195 (75.2) <0.001 <0.0001
Non-invasive testing

Treadmill 29 (2.8) 184 (4.8) 213 (4.3) <0.01 140 (5.2) 198 (6.8) 338 (6.1) 0.02 <0.0001

Nuclear imaging 36 (3.5) 93 (2.4) 129 (2.6) 0.06 69 (2.6) 38 (1.3) 107 (1.9) <0.001 0.01

MRI 11 (1.1) 74 (1.9) 85 (1.7) 0.06 24 (0.9) 33 (1.1) 57 (1.0) 0.38 <0.01

CT angiography 10 (1.0) 27 (0.7) 37 (0.8) 0.39 40 (1.5) 32 (1.1) 72 (1.3) 0.19 <0.01

Therapeutic procedures
Resuscitation 40 (3.8) 167 (4.3) 207 (4.2) 0.49 33 (1.2) 40 (1.4) 73 (1.3) 0.64 <0.0001
Mechanical 18 (1.7) 92 (2.4) 110 (2.2) 0.20 28 (1.0) 34 (1.2) 62 (1.1) 0.66 <0.0001
ventilation, n (%)t
Duration of 2.1 (1.6) 3.4 (3.2) 3.2 (3.0) 0.03 2.3 (3.0) 2.8 (4.5) 2.6 (3.9) 0.63 0.30
ventilation, days;
mean (SD)

Median (range) 1.5 (1-6) 2 (1-16) 2 (1-16) 1(1-12) 1 (1-26) 1 (1-26)
Intra-aortic balloon 18 (1.7) 69 (1.8) 87 (1.8) 0.89 16 (0.6) 20 (0.7) 36 (0.6) 0.68 <0.0001
pumping
Temporary 33 (3.2) 97 (2.5) 130 (2.7) 0.25 22 (0.8) 22 (0.8) 44 (0.8) 0.78 <0.0001
pacemaker
Permanent 9 (0.9) 20 (0.5) 29 (0.6) 0.20 54 (2.0) 12 (0.4) 66 (1.2) <0.0001 <0.01
pacemaker
Implantable cardiac 8 (0.8) 17 (0.4) 25 (0.5) 0.19 24 (0.9) 8 (0.3) 32 (0.6) <0.01 0.66
defibrillator

Coronary intervention
Any cardiac 878 (84.3) 3338 (86.5) 4216 (86.1) 0.06 1952 (73.1) 2404 (82.8) 4356 (78.1) <0.0001 <0.0001
catheterisation
Any PCI 771 (74.0) 3008 (78.0) 3779 (77.1)  <0.01 1284 (48.1) 1776 (61.2) 3060 (54.9) <0.0001 <0.0001

PCI + >1 stent 698 (67.0) 2924 (75.8) 3622 (73.9) <0.0001 1182 (44.2) 1728 (59.5) 2910 (52.2) <0.0001 <0.0001

(any)

PCI + >1 BMS 456 (43.8) 1871 (48.5) 2327 (47.5) <0.01 583 (21.8) 900 (31.0) 1483 (26.6) <0.0001 <0.0001

PCI + >1 DES 265 (25.4) 1175 (30.5) 1440 (29.4) <0.01 667 (25.0) 903 (31.1) 1570 (28.2) <0.0001 0.16
CABG 10 (1.0) 48 (1.2) 58 (1.2) 0.45 93 (3.4) 114 (3.9) 207 (3.7) 0.34 <0.0001

Continued
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Table 3 Continued

STEMI NSTE-ACS
p Value for p Value for Overall p value
History of No history of CVDvs no History of No history of  All CVDvs no for STEMI vs
Resource use item CVD (n=1042) CVD (n=3857) All (n=4899) CVD CVD (n=2672) CVD (n=2904) (n=5576) CVD NSTE-ACS
Antithrombotic medicationt
At least one 151 (14.5) 610 (15.8) 761 (15.5) 0.30 7 (0.3) 17 (0.6) 24 (0.4) 0.07 <0.0001
fibrinolytic
At least one 1041 (99.9) 3857 (100) 4898 (100) 0.05 2656 (99.4) 2895 (99.7) 5551 (99.6) 0.11 <0.0001
antiplatelet agent
Total LOS, days
Mean (SD) 8.3 (6.9) 7.7 (6.0) 7.8 (6.2) <0.01 8.1 (5.8) 7.2 (5.3) 7.7 (5.6) <0.0001 0.20
Median (range) 7 (1-97) 6 (1-157) 6 (1-157) 6 (1-49) 6 (1-62) 6 (1-62)
Flow types (%)§
No transfer from 690 (66.2) 2338 (60.6) 3028 (61.8) <0.01 1937 (72.5) 1888 (65.0) 3825 (68.6) <0.0001 <0.0001
hospital 1
Transfer from 262 (25.1) 1131 (29.3) 1393 (28.4) 382 (14.2) 531 (18.3) 913 (16.4)
hospital 1 to 2
Transfer from 90 (8.6) 388 (10.1) 478 (9.8) 353 (13.2) 485 (16.7) 838 (15.0)
hospital 1 to 2 to 1
LOS by transfer group, days
No transfer from hospital 1
n (%) 690 (66.2) 23381 (60.6) 3028 (61.8) 1937 (72.5) 1888 (65.0) 3825 (68.6)
Mean LOS (SD) 7.9 (4.9) 7.4 (5.9) 7.5 (5.7) 0.02 7.4 (5.1) 6.6 (4.6) 7.0 (4.9) <0.0001 <0.001
Median LOS 7 (1-41) 6 (1-157) 6 (1-157) 6 (1-47) 6 (1-62) 6 (1-62)
(range)
Transfer from hospital 1 to 2
n (%) 262 (25.1) 1131 (29.3) 1393 (28.4) 382 (14.2) 531 (18.3) 913 (16.4)
Mean LOS (SD) 9.5 (10.7) 8.1 (5.7) 8.4 (7.0) 0.05 10.0 (7.0) 8.1 (6.3) 8.9 (6.7) <0.0001 0.08
Median LOS 7 (1-97) 6 (1-76) 7 (1-97) 8 (3—49) 7 (2-59) 7 (2-59)
(range)
Transfer from hospital 1 to 2 to 1
n (%) 90 (8.6) 388 (10.1) 478 (9.8) . 353 (13.2) 485 (16.7) 838 (15.0)
Mean LOS (SD) 7.9 (5.0) 8.2 (7.3) 8.1 (6.9) 0.74 10.1 (7.0) 8.7 (5.9) 9.3 (6.4) <0.01 <0.01
Median LOS 6 (2-31) 6.5 (1-95) 6 (1-95) 8 (1-46) 7 (2—-46) 7 (1-46)
(range)

Values are n (%) unless otherwise indicated.

*Includes resource use in all hospitals, if patients were transferred.
1Duration of mechanical ventilation data not available for 12 patients.

FData provided for in-hospital antithrombotic medication administered to >1% of patients with STEMI or NSTE-ACS.

§p Values for flow type compare the three flow types together.

JLOS data not available for 1520 patients with STEMI and no prior CVD.

BMS, bare-metal stent; CABG, coronary artery bypass graft; CVD, cardiovascular disease; DES, drug-eluting stent; HCRU, healthcare resource use; LOS, length of hospital stay; NSTE-ACS,
non-ST-segment elevation acute coronary syndrome; PCI, percutaneous coronary intervention; STEMI, ST-segment elevation myocardial infarction.
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Figure 1 Distribution of total length of hospital stay: patients

with (A) ST-segment elevation myocardial infarction (STEMI)

and (B) non-ST-segment elevation acute coronary syndrome
(NSTE-ACS).

to that reported here; that is, overall antiplatelet and
anticoagulant use was similar by diagnosis but fewer
patients with NSTE-ACS than with STEMI received fibri-
nolytics, fewer had PCI and more underwent CABG."!
Evidence from a meta-analysis of randomised trials sug-
gests that patients with NSTE-ACS do benefit from early
coronary intervention in terms of reduced risk of recur-
rent ischaemia and shorter hospital stay,”” and treatment
guidelines recommend early intervention in these
patients.” ® Nevertheless, adherence to such guidance
may be suboptimal.'” *'

One rather unexpected observation is that fewer than
50% of patients in EPICOR had a prehospital ECG per-
formed. While it is possible that not all external ECGs
were captured in the data, it is also feasible that patients
who had had a prior ACS recognised their symptoms and
were driven to hospital immediately by a family member
or friend, rather than waiting for an ambulance.

Overall mean LOS in this analysis was broadly similar
in patients with STEMI and NSTE-ACS, varying by about

8

1day for both mean (7.2-8.3 days) and median (6~
7 days) values. Transfer to a second hospital increased
the mean LOS by 1-3 days, with the greatest difference
in patients with NSTE-ACS with prior CVD (7.4 vs
10.0 days for non-transferred patients vs those trans-
ferred from hospital 1 to 2, respectively). Interestingly,
transfer from hospital 1 to 2 and then back again did
not appear to increase the overall LOS relative to
patients who were only transferred from hospital 1 to 2.
A possible explanation may be that when clear rules for
transferring patients exist between hospitals, more effi-
cient care can be achieved.

The LOS findings in this study are in keeping with
those of the PLATO health economic substudy, where
mean LOS for index hospitalisation was approximately
8 days.”” In a German study, median LOS in patients
with ACS admitted to the emergency department was
also 8 days, but was shortened to 5days in patients
treated in a chest pain unit.*> Similarly, a UK retrospect-
ive analysis of ACS admissions found that median LOS
was reduced from 7 to 5 days after a 24/7 consultant
cardiologist-delivered service was established.”* In a US
study of patients with NSTEMI admitted to Acute
Coronary Treatment Intervention Outcomes Network
Registry-Get With The Guidelines hospitals, median
LOS was even shorter, at 3 days.25 These studies suggest
that guideline adherence and establishment of a dedi-
cated chest pain unit or cardiologist-delivered service
may shorten overall LOS in patients with ACS. The wide
range of LOS in our own analysis (1-157 days) may
reflect the wide variability among the hospitals and
countries included in EPICOR, as well as differences in
patient characteristics, particularly related comorbidities.
However, as median overall LOS across the patient
groups was 6-7 days, it is likely that the longer and
shorter stays represent a small number of outliers in
each case.

Patients with prior CVD in each diagnostic group were
slightly less likely to be transferred to another hospital
and less likely to receive CV medication or undergo PCIL
However, patients with NSTE-ACS with a history of CVD
were most likely to receive a permanent pacemaker,
which might be related to older age. It was rather unex-
pected that patients with a history of CVD received less
intensive care overall than those without a history of
CVD. There are few previous studies looking specifically
at the impact of CVD history on management and
HCRU in patients with ACS. One study of patients with
NSTE-ACS with or without a history of cerebrovascular
disease®® and another in patients with ACS with or
without a history of atrial fibrillation,?” both found that
patients with a history received fewer evidence-based
medical and invasive therapies than those without.
Interestingly, 1year outcomes data from EPICOR
showed that initial management strategy (ie, no PCI/
CABG) is associated with increased mortality risk in
patients with NSTE-ACS.*® It has also been reported that
patients with a history of CVD and symptoms of a new

8 Annemans L, Danchin N, Van de Werf F, et al. Open Heart 2016;3:6000347. doi:10.1136/openhrt-2015-000347
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STEMI do not call for medical attention any earlier than
patients without prior CVD, suggesting a need for educa-
tion of patients with coronary disease.”’

Limitations

One study limitation was the exclusion of HCRU in
patients who did not survive the index hospitalisation, as
only patients discharged alive were included. It should
be noted, however, that survivors of ACS represent a
highly relevant group since they are the target popula-
tion for secondary prevention. An additional limitation
was the exclusion of patients transferred out to, and dis-
charged from, a non-participating hospital.
Furthermore, use of CV medication in this analysis is
reported only as number (per cent) of patients receiv-
ing each type of drug, not according to specific dose or
combination received, which may have provided more
insight into treatment modalities and potential costs. For
LOS, there is no separation of time spent in intensive
care unit, coronary care unit or general ward, but rather
an overall figure. There was also no record of transport
(ambulance or otherwise) to the initial hospital, and
ambulance transfer between hospitals was recorded in
terms of duration rather than distance. Further analysis
is required to compare cost data between selected coun-
tries or groups of countries.

CONCLUSIONS

These results indicate that prehospital and in-hospital
HCRU is slightly higher in patients with ACS without,
than in those with, a history of CVD. Prehospital antipla-
telet use, prehospital and in-hospital use of fibrinolytics,
and in-hospital PCI, are more frequent in patients with
STEMI than with NSTE-ACS, whereas CABG is more fre-
quent in patients with NSTE-ACS. There are also
regional differences in HCRU, such as longer LOS and
lower likelihood of coronary intervention in Latin
America and Southern Europe compared with Northern
Europe. Further analyses will investigate possible differ-
ences in follow-up costs between these patient groups.
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