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ABSTRACT
Background: In order to reduce the delays encountered through pa-
tient transfer, regional care models have been developed that directly
transport subsets of acute myocardial infarction (AMI) patients to hos-
pitals with percutaneous coronary intervention (PCI) facilities. Calgary
is a Canadian city that implemented this type of model in 2004.
Methods: The study population included 9768 AMI patients admitted
to Calgary hospitals between 1997 and 2007. Administrative data
were used to define patients who were directly admitted to the PCI
hospital and those transferred there after initial admission to a hospi-
tal without specialized cardiac care. The differences in clinical charac-
teristics and mortality trends of patients grouped by hospital delivery
site and transfer practice are described.
Results: The proportion of patients directly admitted to a PCI hospital
has increased with the implementation of a regional care model.

Among patients admitted to non-PCI facilities, the patients who are
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RÉSUMÉ
Introduction : Pour réduire les délais lors du transfert du patient,
des modèles régionaux de soins ont été développés afin de trans-
porter directement les sous-ensembles de patients atteints d’un
infarctus aigu du myocarde (IAM) vers des hôpitaux ayant des ser-
vices d’intervention coronarienne percutanée (ICP). Calgary est une
ville canadienne qui a mis en place ce type de modèle en 2004.
Méthodes : La population à l’étude incluait 9 768 patients atteints
d’un IAM admis aux hôpitaux de Calgary entre 1997 et 2007. Les
données administratives étaient utilisées pour déterminer les pa-
tients qui étaient directement admis à l’hôpital pour une ICP et
ceux qui y étaient transférés après leur admission initiale dans un
hôpital sans soins cardiaques spécialisés. Les différences dans
les caractéristiques cliniques et les tendances dans la mortalité des
patients regroupés par hôpital et pratique du transfert sont

décrites.
There have been several studies that have shown the superiority
of percutaneous coronary intervention (PCI) as a treatment for
ST-elevation myocardial infarction (STEMI) when compared
with thrombolytic therapy in terms of reducing mortality rate
and recurrence of myocardial infarction (MI).1-4 This success
of PCI is dependent on a number of factors, in particular the
influence of time to treatment.5-7 Current American and Eu-
ropean guidelines suggest performing PCI for STEMI within
90 minutes of the first medical contact.8,9

Delaying PCI increases STEMI mortality. For every 30 min-
utes of delay in treatment, it has been reported that the relative risk

Received for publication June 19, 2011. Accepted August 1, 2011.

Corresponding author: Dr William A. Ghali, Faculty of Medicine: Uni-
versity of Calgary, 3330 Hospital Drive NW, Calgary, Alberta T2N 4N1,
Canada. Tel.: �1-403-210-9317; fax: �1-403-210-3818.

E-mail: wghali@ucalgary.ca
for 1-year mortality is 1.075.10 Because a minority of hospitals are
able to perform PCI, STEMI patients are increasingly transferred
emergently from their presenting hospital to ones with specialized
procedural cardiac care. An early invasive strategy is also beneficial
for those patients who have non-ST–elevation MI (NSTEMI). A
meta-analysis that included 7 randomized trials found that for
NSTEMI patients a prompt invasive strategy was superior to a
selective invasive strategy over an average 17-month follow-up
period in terms of reducing MI and rehospitalization.11 These
studies thus collectively show that timely access to PCI and surgi-
cal revascularization is important for both NSTEMI and STEMI
patients, although the optimal revascularization time window for
NSTEMI patients is in need of further definition.

Health systems are responding to this evidence. Regional
care models have been developed in some jurisdictions to allow
for expedited diagnosis and the direct transport of STEMI pa-

tients to hospitals with catheterization and PCI facilities.12-15
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transferred are younger, more likely to be male, have a shorter length
of stay, and have lower proportions of several comorbid conditions.
The risk-adjusted in-hospital mortality odds ratio for patients who re-
ceived care at the PCI hospital postmodel relative to those treated at
non-PCI hospitals premodel was 0.38 (95% confidence interval, 0.31-
0.47). The corresponding adjusted odds ratio was 0.60 (0.47-0.76).
Conclusions: Our results suggest changing care over time and trends
toward improved outcomes. Patients’ clinical characteristics appear to
play a major role in the decision to transfer. Avoidance of the risk
treatment paradox through refinement of regional transfer protocols
ought to be a priority.

Résultats : La proportion de patients directement admis à un hôpital
ayant des services d’ICP a augmenté avec la mise en place d’un modèle
régional de soins. Parmi les patients admis aux établissements non équi-
pés pour les ICP, les patients qui sont transférés sont plus jeunes, plus
susceptibles d’être des hommes, ont une durée de séjour plus courte et
ont des proportions plus faibles de comorbidité. Le risque ajusté du risque
relatif approché de la mortalité intrahospitalière des patients qui re-
cevaient des soins d’un hôpital avec des services d’ICP par rapport à ceux
qui étaient traités dans des hôpitaux sans service d’ICP était de 0,38
(intervalle de confiance de 95 %, 0,31-0,47). Le risque relatif approché
ajusté correspondant était de 0,60 (0,47-0,76).
Conclusions : Nos résultats suggèrent un changement dans les soins
au fil du temps et des tendances vers l’amélioration. Les caractéris-
tiques cliniques des patients semblent jouer un rôle majeur dans la
décision du transfert. L’évitement du paradoxe de traitement du risque
par l’amélioration des protocoles de transferts régionaux devrait être
Calgary is a large Canadian city that implemented a regional-
ized care model for STEMI patients in 2004.15 Calgary has 3
tertiary care hospitals, and of these, only 1 (the Foothills Med-
ical Centre [FMC]) offers specialized procedural cardiac care.
The regional care model in Calgary focuses on rapid onsite
assessment of suspected STEMI patients by the emergency
medical services team with electronic transmission of 12-lead
electrocardiograms (ECGs). Those patients with electrocardio-
gram changes that suggest STEMI are directly transferred by
emergency medical services from the scene to the interven-
tional site at FMC, bypassing the non-PCI hospitals if they are
closer.15

The objective of this study is to describe the clinical charac-
teristics, process of care, and outcomes of acute MI (AMI)
patients both before and after the implementation of a regional
care model in Calgary, a city with 1 of the lowest AMI mortal-
ity rates in Canada.16 The study being undertaken adds to the
current literature by addressing 3 questions using Calgary as
a case study: (1) How has the pattern of inter-hospital trans-
fer of AMI patients changed with the implementation of a
regional care model?; (2) How do the clinical characteristics
of AMI patients transferred differ from those patients who
are not transferred before and after the implementation of a
regional care model?; and (3) Is there an association between
AMI patient hospital delivery site and/or transfer practice
and mortality?

Methods

Study population

Administrative inpatient records were collected from Al-
berta Health Services. Patients admitted to the 3 Calgary acute
care hospitals between April 1, 1997 and March 31, 2007 with
a primary diagnosis of AMI represented the study population.
All data for this study were analyzed on a fiscal year basis (April
1 of one calendar year to March 31 of the subsequent year). The
primary diagnosis of AMI was defined using the International
Classification of Disease (ICD) codes. ICD-9 codes were used
prior to April 1, 2002 (410.x), a coding that captures all AMI
without distinction of STEMI and NSTEMI types. ICD-10
codes (I21 and I22), allowing some distinction between
STEMI (I21.0-I21.3) and NSTEMI (I21.4) were used after

April 2002.
The AMI study adopted exclusionary criteria similar to pre-
vious studies using ICD codes and administrative data.17,18

Patients under 20 years of age, without a valid Alberta Provin-
cial Healthcare Number (PHN), nonresidents of Alberta, and
patients admitted to a noncardiac surgical service were ex-
cluded from our study. Those patients who were admitted
more than once with a primary diagnosis of AMI within the
10-year period were also excluded as it was expected that pa-
tients with multiple admissions for AMI would have clinical
profiles that would be unlike patients who were initially pre-
senting with AMI. A total of 9768 AMI patient records met
these criteria (Fig. 1). Because this study focused on the transfer
of patients, exclusionary criteria based on length of stay (LOS)
or transfer from another acute care facility were not used. In
addition to the inpatient database, emergency room records
from Alberta Health Services were collected for the Calgary
zone for the defined time period. This ensured that those pa-
tients who were not admitted but directly transferred from
emergency rooms (in a non-PCI hospital) to a hospital with
specialized procedural cardiac care could be tracked as transfer
patients.

Study variables

From the study population, 3 groups of AMI patients were
created. The ‘not transferred’ group consisted of AMI patients
admitted to non-PCI hospitals and not transferred to the PCI
facility. The ‘transferred’ group comprised patients transferred
from a non-PCI hospital to the PCI facility. The ‘directly ad-
mitted’ comparator group was composed of AMI patients ad-
mitted directly to the PCI hospital. Transfer for AMI has pre-
viously been defined “as occurring when a patient is admitted
to one acute care hospital and discharged from a different hos-
pital during an episode of care for an AMI.”19 The transfer of
patients was therefore defined by linking unique anonymous
patient records based on scrambled unique healthcare num-
bers. When a patient was admitted to the PCI hospital within
24 hours after an admission or an emergency room visit to a
non-PCI hospital they were recorded as a transfer. This type of
deterministic linkage is usually complete and any nonlinkage is
due to rare events of coding error. The 24-hour transfer period
was chosen to ensure that only urgent transfers were recorded.

The characteristics of interest in the 3 groups were sex, age,
une priorité.
length of stay, in-hospital mortality, and the Elixhauser comor-
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bidity measures.20,21 The Elixhauser comorbidity measures
have been proven superior in predicting mortality for MI pa-
tients in comparison with the Charlson comorbidity index22

and thus were chosen here as a risk adjustment tool.

Statistical analysis

The change over time in the proportion of patients in the
transferred, not transferred, and direct admission groups were
first evaluated. The differences in the clinical characteristics of
the 3 groups were described over 2 time periods (before and
after the implementation of a regional care model). Changes
over time in the proportion of crude patient mortality were
evaluated for the 3 groups. Two-sample difference of propor-
tions t tests were used to evaluate differences for 2 group com-
parisons. Finally, logistic regression modelling was used to de-
termine the crude and risk adjusted odds of in-hospital
mortality for patients before vs after the implementation of a
regional care model. To examine the potential effects of the

Figure 1. Study population of patients. AMI, acute myocardial infarc
Number.
increased care at PCI facilities (through either increased direct
admits or transfer) vs improvements over time (arising from
other possible factors such as improved medical therapy), we
extended our outcome modelling to stratify the time effect by
whether patients received care at the PCI hospital or not. All
risk adjusted models included age, sex, and the Elixhauser co-
morbidity measures. All statistical analysis was conducted us-
ing Stata version 10.1 (Stata Corp, College Station, TX). This
study was approved by the Conjoint Health Research Ethics
Board at the University of Calgary.

Results

Study population

There were 9768 AMI patients meeting our inclusion cri-
teria admitted to the 3 Calgary hospitals during the study pe-
riod (Fig. 1). The overall number (N) of AMI patients admit-
ted annually increased steadily from 1997 to 2007 (from 767 to

CI, percutaneous coronary intervention; PHN, Provincial Healthcare
tion; P
1189). A total of 5916 (60.6%) patients were admitted directly
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to the PCI hospital, and 3852 (39.4%) patients were admitted
to non-PCI hospitals. Of all patients, only 930 (9.5%) were
transferred from a non-PCI hospital to the PCI hospital.

Change in transfer over time

During the study period we observed changes in the rate
of direct admissions and transfers to PCI hospitals as sum-
marized in Figure 2. The proportion of patients transferred
between hospitals had decreased with the implementation of
the regional care model (12% transferred in 2003-2004, and
7% in 2006-2007, P � 0.001). During the same time period
the proportion of AMI patients directly admitted to the PCI
hospital increased from 56% to 65% (P � 0.001). The
proportion of patients not transferred decreased from the
2003-2004 fiscal year to the 2004-2005 fiscal year but then
plateaued.

Population characteristics

The characteristics of the population of AMI patients strat-
ified by time (pre- and postregionalized care model) are shown
in Table 1. Overall, the mean age of AMI patients transferred is
significantly lower than those who are not both before (59.8 vs
70.0) and after (60.2 vs 70.9) the implementation of a regional
care model (P � 0.001). Among patients admitted to non-PCI
hospitals there is a significantly lower proportion of females
transferred compared with proportion of females not trans-
ferred (25.4% vs 40.5%, P � 0.001). The patients who are
transferred are younger, more likely to be male, have a shorter
overall length of stay (across all care sites involved), and have
lower proportions of several comorbid conditions.

There was a difference observed in the percentage of sus-
pected STEMI patients among the 3 groups. Between 2002
and 2007 among STEMI patients 20.1% were transferred

Figure 2. Changes in acute myocardial infarction patient tran
from a non-PCI to the PCI hospital, 12.7% were not trans-
ferred from a non-PCI hospital, and 67.2% were directly ad-
mitted to the PCI hospital. The corresponding percentages for
suspected NSTEMI cases between 2002 and 2007 were 1.5%
transferred from a non-PCI to the PCI hospital, 46.9% not
transferred from a non-PCI hospital, and 51.6% admitted di-
rectly to the PCI hospital. Similar percentages could not be
derived for earlier years because of limitations of the coding
system.

In-hospital mortality

The proportion of patients with the end point of in-hospital
mortality has decreased over the 10-year study period for the
transferred, not transferred, and comparator groups as shown
in Figure 3. Of those patients who were directly admitted to the
PCI hospital, 8.5% died in-hospital before the implementation
of a regional care model and 6.1% after the implementation
(Table 1). Over the entire study period, of those patients who
were initially admitted to a non-PCI hospital, the proportion
of AMI patients who died before discharge was lower for those
AMI patients transferred to the PCI hospital when compared
with those patients remaining at the non-PCI hospital (4.6% vs
12.5%; P � 0.001). The unadjusted and risk-adjusted (for age,
sex, and Elixhauser comorbid conditions) odds ratios for all
AMI cases in the years that followed implementation of the
regional care model relative to preceding years were 0.67 (95%
confidence interval [CI], 0.57-0.78) and 0.92 (0.77-1.10), re-
spectively. The supplementary analysis, which examined the
potential effects of the increased care at PCI facilities, revealed
that both time and site of care (PCI hospital vs non-PCI hos-
pital) were potentially independent determinants on in-hospi-
tal mortality (Table 2). The crude odds ratio was 0.38 (0.31-
0.47) for patients who received care at the PCI hospital after
the care model was introduced (relative to those treated at non-

er time in Calgary. PCI, percutaneous coronary intervention.
PCI hospitals before the care model). The crude odds ratio for
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postmodel care at non-PCI hospitals was 0.69 (0.54-0.89).
The corresponding risk adjusted odds ratios were 0.60 (0.47-
0.76) and 0.73 (0.55-0.96).

Discussion
Our findings show that the proportion of patients admitted

directly to a PCI hospital has increased with the implementa-
tion of a regional AMI care model, a model that encourages
ambulance diversion to the hospital with specialized cardiac
care. In-hospital mortality for AMI patients, meanwhile, has
decreased over the 10-year study period. Among patients first
admitted to non-PCI hospitals, the patients who are trans-
ferred to PCI hospitals are younger, more likely to be male,
have a shorter length of stay, and have lower proportions of
several comorbid conditions. Those patients who are not trans-
ferred within 24 hours are more likely to be NSTEMI patients.
Both time and site of care (PCI hospital vs non-PCI hospital)
appear to be potentially independent determinants on in-hos-
pital mortality.

The administrative data used in this study allowed for a
retrospective view of the changes in the transfer of AMI pa-
tients over a 10-year time period. Few studies have been con-

Table 1. Characteristics of AMI patients pre- and postimplementation

Total

AMI patients preimplementati
N (%)*

Transfer
N � 624

Not transferre
N � 1994

Age, mean (95% CI) 59.8 (58.8-60.7) 70.0 (69.4-70
Female 158 (25.3) 805 (40.4)
Length of stay, median (IQR) 6 (4-8) 7 (5-11)
In-hospital mortality 34 (5.5) 273 (13.7)
Congestive heart failure 125 (20.0) 510 (25.6)
Cardiac arrhythmia 157 (25.2) 456 (22.9)
Valvular disease 18 (2.9) 207 (10.4)
Pulmonary circulation disorders 4 (0.6) 65 (3.3)
Peripheral vascular disorders 22 (3.5) 131 (6.6)
Hypertension uncomplicated 248 (39.7) 786 (39.4)
Hypertension complicated 7 (1.1) 71 (3.6)
Paralysis 4 (0.6) 20 (1.0)
Other neurological disorders 20 (3.1) 73 (3.7)
Chronic pulmonary disease 50 (8.0) 333 (16.7)
Diabetes uncomplicated 75 (12.0) 369 (18.5)
Diabetes complicated 19 (3.0) 91 (4.6)
Hypothyroidism 36 (5.8) 140 (7.0)
Renal failure 12 (1.9) 153 (7.7)
Liver disease 4 (0.6) 13 (0.7)
Peptic ulcer disease excluding bleeding 3 (0.5) 21 (1.1)
Lymphoma 0 (0.0) 5 (0.3)
Metastatic cancer 0 (0.0) 17 (0.9)
Solid tumour without metastasis 4 (0.6) 44 (2.2)
Rheumatoid arthritis 11 (1.8) 42 (2.1)
Coagulopathy 16 (2.6) 10 (0.5)
Obesity 20 (3.2) 74 (3.7)
Weight Loss 1 (0.2) 11 (0.6)
Fluid and electrolyte disorders 87 (13.9) 172 (8.6)
Blood loss anemia 4 (0.6) 18 (0.9)
Deficiency anemia 2 (0.3) 41 (2.1)
Alcohol abuse 11 (1.8) 47 (2.4)
Drug abuse 4 (0.6) 12 (0.6)
Psychoses 2 (0.3) 18 (0.9)
Depression 13 (2.1) 56 (2.8)

AMI, acute myocardial infarction; CI, confidence interval; FMC, Foothil
*Unless otherwise specified.
ducted to show how transfer patterns have changed over time
with the implementation of a regional care model for AMI
patients. The development of regional care models has ulti-
mately reduced the time to reperfusion for STEMI patients
through expedited diagnosis and direct transport to facilities
with procedural cardiac care when STEMI is suspected.14,15

Long-term outcomes for STEMI patients who were treated
with PCI within a regional system of care are improved when
compared with reperfusion treatments prior to these systems
being in place.23 In the current study it was found that the
implementation of a regional care model has been successful in
transporting more AMI patients directly to a hospital with
specialized cardiac care thereby making it possible to reduce the
time to procedural treatment for a greater proportion of AMI
patients.

Our study also revealed that the characteristics of patients
transferred to the PCI hospital after initial presentation to a
non-PCI hospital are markedly different than those who re-
main at the non-PCI site. It appears that AMI patients who are
younger and have fewer comorbid conditions are the ones that
are transferred from a general acute care hospital to one with
specialized procedural cardiac care. Similar results have been
found in the US for AMI patients who experienced interhos-

ionalized care

gional care, AMI patients postimplementation of regional care,
N (%)*

FMC direct
N � 3675

Transfer
N � 306

Not transferred
N � 928

FMC direct
N � 2241

5.6 (65.1-66.0) 60.2 (58.8-61.6) 70.9 (69.9-71.8) 65.8 (65.3-66.4)
79 (29.4) 78 (25.5) 377 (40.6) 624 (27.8)

6 (4-10) 5 (4-7) 6 (4-10) 5 (3-10)
14 (8.5) 9 (2.9) 92 (9.9) 136 (6.1)
27 (25.2) 38 (12.4) 195 (21.0) 355 (15.8)
61 (28.9) 58 (19.0) 178 (19.2) 458 (20.4)
88 (7.8) 5 (1.6) 61 (6.6) 85 (3.8)
56 (1.5) 1 (0.3) 22 (2.4) 20 (0.9)
41 (6.6) 4 (1.3) 34 (3.7) 84 (3.8)
59 (45.1) 132 (43.1) 416 (44.8) 1108 (49.4)
56 (4.2) 3 (1.0) 68 (7.3) 90 (4.0)
36 (1.0) 2 (0.7) 9 (1.0) 8 (0.4)
61 (4.4) 7 (2.3) 24 (2.6) 62 (2.8)
01 (10.9) 14 (4.6) 130 (14.0) 140 (0.6)
10 (16.6) 32 (10.5) 114 (12.3) 247 (11.0)
75 (4.8) 24 (7.8) 101 (10.9) 222 (9.9)
78 (7.6) 4 (1.3) 39 (4.2) 49 (2.2)
12 (5.8) 6 (2.0) 106 (11.4) 121 (5.4)
33 (0.9) 2 (0.7) 11 (1.2) 13 (0.6)
21 (0.6) 1 (0.3) 8 (0.9) 3 (0.1)
11 (0.3) 1 (0.3) 7 (0.8) 10 (0.5)
28 (0.8) 1 (0.3) 16 (1.7) 8 (0.4)
97 (2.6) 2 (0.7) 33 (3.6) 39 (1.7)
84 (2.3) 4 (1.3) 16 (1.7) 28 (1.3)
06 (2.9) 7 (2.3) 12 (1.3) 32 (1.4)
37 (3.7) 17 (5.6) 23 (2.5) 62 (2.8)
15 (0.4) 0 (0.0) 9 (1.0) 3 (0.1)
56 (17.9) 8 (2.6) 52 (5.6) 60 (2.7)
16 (0.4) 1 (0.3) 10 (1.1) 12 (0.5)
46 (1.3) 2 (0.7) 26 (2.8) 19 (0.9)
88 (2.4) 4 (1.3) 21 (2.3) 32 (1.4)
34 (0.9) 0 (0.0) 5 (0.5) 15 (0.7)
24 (0.7) 0 (0.0) 7 (0.8) 6 (0.3)
05 (2.9) 4 (1.3) 23 (2.5) 44 (2.0)

al Centre; IQR, interquartile range.
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pital transfer; they were significantly younger, less critically ill,
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and had lower comorbidity than nontransferred patients.19

The lower proportion of women being transferred in our study
is likely to be a result of the risk factor profiles of the women
rather than a true inequality in service provision. Studies have
shown that although male and female AMI patients are treated
differently, the less intensive treatment of older patients, who
are more often female, is the reason for this discrepancy.24

However, the significant differences observed in our study be-
tween the clinical characteristics of the patients transferred vs
those remaining at the non-PCI hospital leaves the question of
whether the selection process for transfer is appropriate, or
whether we are observing a risk treatment paradox (ie, not
transferring seemingly high-risk patients who stand to benefit
considerably from transfer, but who paradoxically are not
transferred because of fear of risks).

We found a trend in decreased mortality over the 10-year
period. It is difficult to attribute this directly to the implemen-
tation of a regional care model but it could be part of the
decrease observed. The adjusted odds ratio of in-hospital mor-
tality for AMI patients postmodel relative to earlier years shows

Figure 3. Changes in crude acute myocardial infarction patient m

Table 2. Odds ratio of in-hospital mortality by care received pre- and

Care received* N (%)

Pre- vs postmodel �
Premodel, non-PCI hospital 1994 (20.4)
Premodel, PCI hospital 4299 (44.0)
Postmodel, non-PCI hospital 928 (9.5)
Post-model, PCI hospital 2547 (26.1)

CI, confidence interval; OR, odds ratio; PCI, percutaneous coronary inte
*PCI hospital reached either from direct admission or transfer.
† Adjusted for age, sex, and Elixhauser comorbid conditions.

‡ C-statistic, 0.84 (95% CI, 0.83-0.85); Hosmer-Lemeshow �2, 42.7; P � 0.001.
that the clinical characteristics of patients have changed. A pos-
sible reason for this is the introduction of troponins in 2001
that may have changed the overall clinical profile of ‘MI cases,’
with inclusion in later years of patients with only mild enzyme
abnormalities who would not have been classified as ‘MI cases’
in earlier years.25 There is also the possibility that improve-
ments in medical care that are independent of transfer are the
reason for the decreased mortality during this time period.
Nevertheless, there is a compelling temporal association be-
tween the care model and decreased mortality especially when
the time effect (pre- vs postmodel) is stratified according to
whether patients received care at a PCI hospital, either directly
or through transfer.

It is important to recognize that regional AMI care models
have multiple components (eg, expedited diagnosis, direct
transport, critical pathways to medication administration, and
intervention team mobilization). This study focuses only on
the prehospital component of direct transport or transfer to a
facility with procedural cardiac care. Our focus in this study
was on a tight time window of 24 hours that represented pur-

y over time in Calgary. PCI, percutaneous coronary intervention.

plementation of regionalized care

Crude OR (95% CI) Risk-adjusted† OR (95% CI)‡

0.67 (0.57-0.78) 0.92 (0.77-1.10)
1.0 (reference) 1.0 (reference)

0.56 (0.47-0.66) 0.54 (0.45-0.66)
0.69 (0.54-0.89) 0.73 (0.55-0.96)
0.38 (0.31-0.47) 0.60 (0.47-0.76)

.

postim

rvention
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poseful transfer. There could be transfers that occur beyond
this 24-hour time window that we captured, particularly in
patients who develop problems such as recurrent ischemia or
arrhythmias. This study evaluates the changes in the transfer
patterns of patients and the possible in-hospital mortality ben-
efit of being transferred to a hospital with procedural cardiac
services vs remaining at a presenting hospital without these
services. Although this is a case study in an urban area, patients
from suburban and rural areas have been included. Our study,
conducted using general administrative data forms a baseline
understanding of how regionalized AMI care models have af-
fected patient transfer, the types of patients that are being trans-
ferred, and the potential benefits of receiving care at a PCI
hospital when compared with remaining at the presenting hos-
pital. This understanding is fundamental to future studies on
specific procedural cardiac care.

An important limitation of this study is our use of ad-
ministrative data. In particular, this dictated an inability to
clinically distinguish STEMI from NSTEMI for the entire
study period (ICD-10 coding permitting this distinction
was introduced in 2002). As such, we are studying all AMIs
to gain insight into STEMI care in particular (where emer-
gent transfer is ideal in the early period of MI). Due to the
inability to distinguish between the 2 AMI subtypes for the
entire study period, we have not presented in-hospital mor-
tality for these 2 groups. Although regional care models
focus first and foremost on reducing time to reperfusion for
STEMI patients, NSTEMI patients clearly also benefit from
early reperfusion. The Fragmin and Fast Revascularization
During Instability in Coronary Artery Disease (FRISC)-II
trial showed at 5-year follow-up that early invasive strategies
were beneficial when compared with noninvasive strategies
in terms of reducing the risk of reinfarction and death for
moderate- to high-risk NSTEMI patients.26 The Treat An-
gina With Aggrastat and Determine Cost of Therapy With
an Invasive or Conservative Strategy (TACTICS) trial
showed a significant reduction in the rate of death or non-
fatal myocardial infarction at 6 months for those NSTEMI
patients who underwent early invasive treatment when com-
pared with those who underwent selectively invasive treat-
ment (odds ratio, 0.74; 95% CI, 0.54-1.00; P � 0.05).27 A
systematic review confirmed these findings showing that
early revascularization benefits NSTEMI patients in the
short-term when compared with conservative medical treat-
ments through reduced rates of refractory angina and rehos-
pitalization.28 Our study findings do indeed show that a
diagnosis of NSTEMI (rather than STEMI) is a strong pre-
dictor of nontransfer.

Our study findings demonstrate: (1) an increase in the pro-
portion of patients directly admitted to a PCI hospital over
time; and (2) a trend of steadily decreasing mortality over this
10-year period. This type of care evolution is complex. It is
hard to disentangle the simultaneous potential effects of the
care model, transfers, evolving medical therapies, and other
temporal factors. However, our results do suggest changing
care over time and trends toward improved outcomes. These
findings are in a context of clinical trial evidence in the pub-
lished literature demonstrating benefits of early procedural in-
tervention in both STEMI and NSTEMI. Clearly, moving to
aggressive intervention for all AMI patients would not be a

realistic or appropriate goal. Yet, avoidance of the risk treat-
ment paradox through refinement of regional transfer proto-
cols ought to be a priority.
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