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Rapport de synthese

Contexte

Les programmes de prévention cardiovasculaire secondaire apres un événement coronarien
aigu ont pu démontrer leur efficacité dans le contexte des soins ambulatoires. L hospitalisation
pour une maladie aigué peut étre considérée comme un « instant charniérey, particuliérement
adapté a un changement de comportement de santé et ou des interventions de prévention
secondaire, telle I’éducation du patient, pourraient étre particulicrement efficaces. De plus, la
prescription de médicaments de prévention cardiovasculaire durant 1’hospitalisation semble
augmenter la proportion des patients traités selon les recommandations sur le long terme.
Récemment, plusieurs études ont évalué I’efficacité de programmes de prévention ayant pour
but I’éducation des patients et/ou une augmentation du taux de prescription de médicaments
prouvés efficaces par les médecins en charge. L’article faisant ’objet du travail de thése
synthétise la littérature existante concernant I’efficacité en termes de mortalité des
interventions multidimensionnelles de prévention cardiovasculaire aprés un syndrome
coronarien aigu, débutées a 1’hopital, centrées sur le patient et ciblant plusieurs facteurs de
risque cardiovasculaire.

Méthode et Résultats

En utilisant une stratégie de recherche définie a 1’avance, nous avons inclus des essais
cliniques avec groupe controle et des études avant-apres, débutées a I’hopital et qui incluaient
des résultats cliniques de suivi en terme de mortalité, de taux de réadmission et/ou de récidive
de syndrome coronarien aigu. Nous avons catégorisé les études selon qu’elles ciblaient les
patients (par exemple une intervention d’éducation aux patients par des infirmiéres), les
soignants (par exemple des cours destinés aux meédecins-assistants pour leur enseigner
comment prodiguer des interventions éducatives) ou le systéme de soins (par exemple la mise
en place d’itinéraires cliniques au niveau de 1’ institution).

Globalement, les interventions rapportées dans les 14 études répondant aux critéres
montraient une réduction du risque relatif (RR) de mortalité aprés un an (RR= 0.79; 95%
intervalle de confiance (IC), 0.69-0.92; n=37’585). Cependant, le bénéfice semblait dépendre
du type d’étude et du niveau d’intervention. Les études avant-apres suggéraient une réduction
du risque de mortalité (RR, 0.77; 95% IC, 0.66-0.90; n=3680 déces), tandis que le RR était de
0.96 (95% IC, 0.64-1.44, n=99 déces) pour les études cliniques contrdlées. Seules les études
avant-aprés et les études ciblant les soignants et le systéme, en plus de cibler les patients,
semblaient montrer un bénéfice en termes de mortalité a une année.

Conclusions et perspectives

Les preuves d’efficacité des interventions de prévention secondaires débutées a I’hopital,
ciblant le patient, sont prometteuses, mais pas définitives. En effet, seules les études avant-
apreés montrent un bénéfice en termes de mortalité. Les recherches futures dans ce domaine
devraient tester formellement quels éléments des interventions aménent le plus de bénéfices
pour les patients.
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Efficacy of In-Hospital Multidimensional Interventions of
Secondary Prevention After Acute Coronary Syndrome
A Systematic Review and Meta-Analysis

Reto Auer, MD; Jacques Gaume, MA; Nicolas Rodondi, MD, MAS;
Jacques Cornuz, MD, MPH; William A. Ghali, MD, MPH

Background—Secondary prevention programs for patients experiencing an acute coronary syndrome have been shown to
be effective in the outpatient setting, The efficacy of in-hospital prevention interventions administered soon after acute
cardiac events is unclear. We performed a systematic review and meta-analysis to determine whether in-hospital,
patient-level interventions targeting multiple cardiovascular risk factors reduce all-cause mortality after an acute

coronary syndrome.

Methods and Results—Using a prespecified search strategy, we included controlled clinical trials and before-after studies
of secondary prevention interventions with at least a patient-level component (ie, education, counseling, or
patient-specific order sets) initiated in hospital with outcomes of mortality, readmission, or reinfarction rates in acute
coronary syndrome patients. We classified the interventions as patient-level interventions with or without associated
healthcare provider—level interventions and/or system-level interventions. Twenty-six studies met our inclusion criteria.
The summary estimate of 14 studies revealed a relative risk of all-cause mortality of 0.79 (95% CI, 0.69 to 0.92;
n=37'585) at 1 year. However, the apparent benefit depended on study design and level of intervention. The before-after
studies suggested reduced mortality (relative risk [RR], 0.77; 95% CI, 0.66 to 0.90; n=3680 deaths), whereas the RR
was 0.96 (95% CI, 0.64 to 1.44; n=99 deaths) among the controlled clinical trials. Only interventions including a
provider- or system-level intervention suggested reduced mortality compared with patient-level-only interventions.

Conclusions—The evidence for in-hospital, patient-level interventions for secondary prevention is promising but not
definitive because only before-after studies suggest a significant reduction in mortality. Future research should formally
test which components of interventions provide the greatest benefit. (Circulation. 2008;117:3109-3117.)

Key Words: coronary disease m counseling ® mortality m patients m risk factors

videlines developed by the American Heart Association/

American College of Cardiology recommend pharma-_
cological and lifestyle interventions to reduce recurrent
events in patients with ST-segment myocardial infarction and

non—ST-segment elevation myocardial infarctiofi:2 A variety
of outpatient secondary prevention programs have demon-
strated their efficacy in prior systematic reviews of random:
ized controlled trials.>* Beginning secondary prevention
while the patient is in hospital might further improve
outcomes.

Clinical Perspective p 3117

Inpatient education after myocardial infarction might have
an impact on cardiovascular risk factor (CVRF) management,
as suggested by a review of inpatient education interven-
tions.5 In-hospital smoking cessation counseling interventions

during the hospital stay appear effective in a systematic

review. of randomized controlled trials, although they have

not-been specifically reviewed systematically for patients
with recent myocardial infarction® Interest in the inpatient
setting for secondary prevention is-heightened by the recog-
nized potential of hospitalization after an acute illness as a

~ “teachable moment” for behavioral change that may increase

the benefit of counseling interventions delivered to hospital-
ized patients.?

Early, in-hospital initiation of preventive therapies might
increase the likelihood of being adequately treated.® In recent
years, multiple studies have assessed pragmatic interventions
targeting an increase in prescription rates by physicians
and/or long-term medication adherence by patients.®1© How-
ever, these interventions have not yet been systematically
reviewed or meta-analyzed. Furthermore, the interventions
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have not been formally stratified according to levels of
intervention, as proposed for the categorization of interven-
tions targeting long-term adherence.!! Recognizing this, we
conducted a systematic review to determine whether in-
hospital secondary prevention interventions improve out-
comes of patients who have suffered an acute coronary
syndrome.

Methods

Categorizing the Intervention

In conducting our review, we categorized secondary prevention
programs described in the literature on the basis of a conceptual
model that considers the levels of intervention.!! The first tier,
patient-level interventions, targets patients directly through counsel-
ing, education, or patient-specific order sets, To be included in our
systematic review, interventions had to involve at least the patient
level. Second, healthcare provider—level interventions included those
that tried to change the attitudes or knowledge of healthcare
providers (eg, improving physician’s skills and effectiveness in
counseling through an educational program or education/reminders
on benefits of specific therapies).12 Third, system-level interventions
involved a global change in the organization of care (eg, critical
pathways or facility outcome reporting).!3 Our systematic review
thus includes at least patient-level interventions, with some operating
additionally at the provider and/or system levels.

Study Selection

To be selected in our review, studies had to fulfill 6 inclusion criteria.
First, the studied population had to be patients hospitalized for an
acute coronary syndrome, defined as unstable angina, non-ST-
segment myocardial infarction, or ST-segment myocardial infarc-
tion. Second, the intervention had to be a patient-level intervention
(ie, at least a part of the intervention had to target the patient directly
through education, counseling, or patient-specific order sets). Third,
the intervention had to target multiple CVRFs (at least 2 among
smoking cessation, blood pressure, blood lipids, diet, weight, and
physical activity) or an increase in >1 efficacious secondary
prevention drug therapy.(antiplatelet ‘agents, B-blockers, angioten-
sin-converting enzyme inhibitors, blood lipid-lowering drug).
Fourth, intervention had to be initiated during the hospital stay, Fifth,

the study had to report follow-up clinical outcomes after the hospital
stay like mortality, readmission rates, reinfarction rates,;or CVRE

control (smoking cessation;blood lipids:control, diet change, weight
reduction, and physical activity improvement). And sixth, studies
had to describe a comparison between patients recetving an inter-
vention and patients not receiving the intervention (ie, ‘a control
group).

The exclusion criteria were studies assessing only the impact of
invasive procedures (ie, angiography, coronary artery bypass graft
surgery) or early revascularization interventions (eg, thrombolysis).
We also excluded interventions aimed only at changing professional
behavior or the healthcare system and thus not directly involving the
patient.

Outcomes

The primary outcome of interest was all-cause mortality at follow-
up. Secondary outcomes were differences in readmission rates or
reinfarction rates, CVRF control at follow-up, and the percent of
patients leaving the hospital with proven beneficial medications.

Search Strategy

We structured our search to identify clinical trials and before-after
studies of secondary prevention interventions initiated in hospital
that provided follow-up outcomes of mortality, readmission rates, or
CVREF control in patients with acute coronary syndrome using both
electronic and manual search strategies. All languages were consid-
ered eligible.

We searched MEDLINE (1966 through March 2007), EMBASE
(1980 through March 2007), CINAHL (1982 through March 2007),
PsycINFO (1967 through March 2007) database, and the Cochrane
Controlled Clinical Trial register (1996 through March 2007) using
a recommended approach for systematic reviews of randomized
trials.'* For MEDLINE, we derived 4 comprehensive search themes
that were combined with the Boolean operator “and.” We created the
first theme representing our patient population of interest by using an
exploded MeSH heading for the term “Myocardial Ischemia/nu, pc,
dh, dt, th” (nursing, prevention and control, diet therapy, drug
therapy, therapy). We created the second theme for the interventions
of interest by using the Boolean search term “or” to search for the
following terms appearing as exploded MeSH headings: “health
services administration” or “health promotion” or “caregivers/ed”
(education) or “rehabilitation” or “health behavior” or “risk reduc-
tion behavior” or “tobacco use cessation” or the terms appearing as
text words: “brief.mp” (mp is title, original title, abstract, name of
substance word, subject heading word) or “multip$.mp.” The third
theme for the intervention setting of interest was created by using the
exploded MeSH headings “hospitals” or “inpatients” or the unex-
ploded MeSH headings “hospitalization” or “patient discharge” or
the term appearing as the text word “hospital setting$.mp.” The
fourth theme for study design used a highly sensitive study filter for
interventional studies (both controlled clinical trials and before-after
studies).!+15> For EMBASE, CINAHL, and PsycINFO, we adapted
the MeSH terms to the MeSH terms of the searched database. For the
Cochrane Controlled Clinical Trial register, we used a similar search
strategy by text words only in which the comprehensive search
themes “patient population” and “intervention” were combined using
the Boolean term “and.”

Data Extraction and Quality Assessment

In a 2-step selection process, 2 investigators (R.A. and J.G.)
independently reviewed the titles and abstracts of all citations to
identify studies meeting inclusion criteria. In addition, 1 investigator
(R.A.) screened the reference list; of identified studies for other
potentially relevant studies. The same 2 investigators reviewed the
relevant reports in full text for eligibility and independently extracted
data from all studies fulfilling eligibility criteria. Data extracted
included characteristics of the intervention, type of study, baseline
clinical characteristics of the participants, and relevant outcomes.

- _Authors of the studies were contacted for additional information

when” applicable: Because - data. on-:¢ausé=specific mortality (eg,

_ cardiovascular mortality) were rarely reported as such, we abstracted
. the:data for all-cause mortality only. We decided not to abstract the

secondary-outcomes on CVRF:control of blood pressure control,
physical activity, diet change, and weight control initially targeted
for our systematic review because they were rarely and/or variably

‘reported among the selected studies.

We categorized the studies according to their design into clinical
trials (involving allocation of individual patients to intervention and
control groups) and before-after studies. We considered study design
as the primary study quality measure. For the clinical trials, we also
reported on study quality with the Jadad et al'6 quality score,
adapting it to the present situation. We did not include blinding of
study participants to intervention because it is difficult to achieve in
the study of lifestyle interventions. Items to assess study quality were
methods of randomization (2 points) and reporting of losses to
follow-up (1 point), thus leading to a maximum score of 3 points for
study quality.”?

Statistical Analysis

Data from all the selected studies were combined to estimate the
pooled relative risk (RR) with 95% Cls using a random-effects
model. The presence of heterogeneity across trials was evaluated
with the Q and I? statistics, with an I value >50% indicating at least
moderate statistical heterogeneity.!® Indicative RRs were provided
when appropriate. Pooling was performed for mortality and for the
secondary outcomes of readmission, reinfarction, and smoking
cessation. Recognizing the clinical heterogeneity between clinical
controlled trials and before-after studies, we also analyzed data

Downloaded from circ.ahajournals.org at Universite de Lausanne - CODUL on June 15, 2008
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by title and abstract

3843 Citations from MEDLINE., EMBASE,
CINAHL, PsychINFO and the Coclwane
Controlled Clintcal Tral register were screened

3742 Citations excluded on title and

57 Articles identified from
reference lists

v

A4

v

abstract

158 Articles selected for full text review

131 studies excluded on full-text review:
25 had no mpatient intervention
23 had only one CVRF targeted
13 had no data on studied outcome
13 had no follow-up outcome
11 had no patient-level intervention
+ had no control group
S were not on studied topic
1 data could not be abstracted as

4

v

presented

15 were multiple articles reporting the
same studies already selected without
additional data to abstract
13 were observational only or qualitatsve
studies

8 were review articles

27 Articles abstracted 1 detail

Figure 1. Flow diagram of the study selection process.

separately. In the forest plots, 'we present data from controlled
clinical trials on top, before-after -studies on thebottom; and
summary statistics for each study type, as well as an overall
summary statistic that'combines both study types. We do not report

the overall RR of the prescription: rates of proven:efficacious -

therapies because of the statistical heterogeneity of >95% for the I*

statistic observed after pooling. We performed meta-regression to

analyze clinical and study quality factors on treatment effects, but
recognizing the generally limited statistical power of meta-
regression, we conducted (and present) a stratified analysis to
explore the potential influence of study design and various interven-
tion factors on RR for mortality. The possibility of publication bias
was assessed through use of Begg’s test and with visual assessment
of a funnel plot.'” All statistical analyses were performed with Stata
version 9.1 (Stata Corp, College Station, Tex).

The authors had full access to and take responsibility for the
integrity of the data. All authors have read and agree to the
manuscript as written.

Results
We identified a total of 3843 unique citations through our
search strategy. After a 2-step screening process, 27 articles
reporting 26 studies were identified and fulfilled our inclu-
sion criteria.®-1020-4¢ Figure 1 shows details of study selec-
tion. Two articles reporting on the same study but providing
different outcomes were abstracted for this analysis.®24
There were 7 disagreements among the reviewers about

eligibility of ;the studies, leading to a i value of 0.76. All
disagreements were resolved by-consensus.
A.total of 2467 patients were examined in 16 clinical

* controlled trials and 38 581 patients in 10 before-after studies.

Fourteen clinical controlled trials were described as randomized.
The study characteristics, study population, study quality and
design, type of intervention, and main findings are presented in
Table I of the online Data Supplement. Seven studies included
not only a patient-level intervention but also a healthcare
provider—level and/or a system-level intervention.*!03°-4¢ Four-
teen studies also included an outpatient component lasting 3 to
24 months‘9,20,22,26—31,33~36,42

Meta-Analysis of All-Cause Mortality

Of the 26 studies, 19 provided data on all-cause mortality,
with an outcome assessment time varying from 1 to 24
months. Among these, 14 provided follow-up data on mor-
tality at 1 year (see supplementary Table II and Figure 2).
Among clinical trials, only 1 study reported a statistically
significant difference in all-cause mortality between interven-
tion and control patients at 1 year,?3 whereas 4 before-after
studies did s0.%:193944 The overall pooled RR for all-cause
mortality was 0.78 (95% CI, 0.71 to 0.86; P for heterogene-
ity=0.28; ’=14%) using a random-effect model. The pooled
RR for 1-year all-cause mortality was 0.79 (95% CI, 0.69 to
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panel A - All cause martality

Study (year of publication) Risk ratio
(95% €N

Controlled clinical trials (CCT)
Oldenburg (1985) SRS P 5.00(0.30,84.73)
Hedbick (1987} - 1,16 (0.66,2.38)
taetand (19871 B 0.21(0.05.0.87)
Thompson (1980} et e 0.50(0.05,5.22)
Fridlund (1991) [ - 0.40 (0.04,3.70)
van Elderen-van Kemenade (1994) B 3.00(0.33,27.23)
DeBusk (1994) —— 1.20(0.52,2.72)
Linden (1985) - q 0.95(0.06,14.22)
Johnstan {2000) <t 1.35(0.27.6.65)
Mordmann (2001) -— B 0.69(0.26.1.86)
Mayou {2002} L 0.69 (0.12,3.98)
Overall for CCT (95% C) - 0,94 (0,63,1.40}

Before-after studies (BAS)
Kushnir (1976} B R 0.80(0.17.4.67)
Scalzi (1980) = 0.23(0.01,5.32)
Young (1982} - 0.82(0.23,2.98)
Holmboae (1999} B 0.68 (0.48,0.95)
Faonarowx (2001} [ B 0.47 {0.22,1.00)
Lappe {2004} . 0.73(0.68,0.78)
Eagle (2005) . 0.87 (0.78,0.96)
Overall for BAS (95% Cl) ] 0,77 (0.67,0.87)
overall (95% CI) 5 0.78 (0.71,0.86)

i

T
10 Risk ratio

Panel B - All cause mortality at one year

Study {year of publication)} Risk ratio

(85% CI)

Controlled clinical trials (CCT)
Oldenbuirg (1985) !
Hedback (1987)
Maaland (1987)

5.00 (0.30.84,73)
116 {0.56,2.38)
0.21(0.05.0.97)

Fridlund (1991) e 0.40(0.04,3.70)
van Elderen-van Kemenade (1994) 3.00{0.33,27.23)
DeBusk {1694) 1.20(0.62,2.72)
Johnston (2000) i 1.35(0.27,6.85)
Nordmann (2001) —B}- 0.89 {0.26,1.86)
Mayou (2002} RS E— 0.69(0.12,3.98)
Qverall for CCT (95% Cl} sy 0.96 (0.64,1,44)
Before-after sludies (BAS)
Scalzi (1980) 0.23(0.01,6.32)
Young (1982} wl— 0.82(0,23,2.98)
Fonarov (2001) B 0.47 (0.22,1.00)

Lappe (2004) 0.73(0.68,0.78)

Eagle (2005) 0.87 {0.78,0.96)

& 0.77 (0.66,0,90)

Overall for BAS {95% Cl)

Ovaratl (95% C1) 0.79 {0.69,0.92}

T T

10 Risk ratio

0.92), with a value for statistical heterogeneity of P=0.12 and
an I? of 32%.

The Table presents meta-analysis results for all-cause
mortality at 1 year stratified by a number of important clinical
factors and study design factors. First, the study design
seemed to have an effect on the results. For clinical trials, the
RR was 0.96 (95% CI, 0.64 to 1.44) based on analysis of 99

Sample
size

46
306
252

&0
116

60
585

41
1"
201
114

1897

98

32
197
1462
558
32145
2857

37339
39236

Sampl
size

@

46
305
262
116

60
535
17
201
114

1796

32

197
558
32146
2857
35789

37685

% Weight

1.9
301
687
238
3.1
32
230
2.4
6.4
158
6.1
100

0.6
02
1.0
111
27
447
399

100

Figure 2. A, Impact of interventions on all-cause
mortality (A; n=18 studies) and all-cause mortality
at 1 year (B; n=14 studies).

o
‘m

Welght

21
318
7.0
33
34
242
8.5
18.8
5.4

100

4.0
49.2

462
100

deaths versus 0.77 (95% CI, 0.66 to 0.90) for before-after
studies that examined 3680 deaths. Second, if the intervention
involved only patients through counseling and education, the
RR was 0.93 (95% CI, 0.63 to 1.36), whereas it was 0.77
(95% CI, 0.65 to 0.92) if the intervention also included a
provider-level or system-level intervention. Third, among the
studied interventions, the continued outpatient component did
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Table. Stratified Analysis of All-Cause Mortality for
In-Hospital Interventions

Variable Studies, n RR 95% Cl
Mortality after discharge (from 2 mo to 18 078 0.71-0.86
1 y), all studies
Mortality at 1 y only 14 079 0.69-0.92
Design of study
Controlled clinical trials 9 096 0.64-1.44
Before-after studies 5 0.77  0.66-0.90
Level of intervention
Patient-level only 11 093 0.63-1.36
Patient-level +healthcare 3 0.77  0.65-0.92

provider—/system-level intervention
Continuing intervention in the outpatient

setting
Yes 9 0.84 0.58-1.22
No 5 078  0.65-0.94
Targets an increase in prescription
rates of proven efficacious medication
Yes 6 0.80 0.68-0.93
No 8 075 0.39-1.46

not seem to change the apparent benefit of interventions
notably (for interventions with a continuing outpatient com-
ponent: RR, 0.84; 95% CI, 0.58 to 1.22; for interventions
without a continuing outpatient component: RR, 0.78; 95%
CI, 0.65 to 0.94). Fourth, interventions targeting an increase
in use of proven efficacious medications were associated with
a statistically significant beneficial effect (RR, 0.80; 95% CI,
0.68 to 0.93) that was not observed among the interventions
not targeting an increase in these medications (RR, 0.75; 95%
CI, 0.39 to 1.46), although with similar effect sizes.

There was no evidence of ‘asymmetry in the funnel plot

analysis for mortality at 1 year in both overall and separate

analyses by study design (data not shown), and Begg’s test
was correspondingly not significant (P>0.60 for all associa-
tions), findings that make significant publication bias un-
likely. However, because our analyses are based on a limited
number of studies, publication bias is still not definitively
excluded.'?

Meta-Analysis of Secondary Outcomes

Figure 3 and supplementary Table II present information on
readmission rates, reinfarction rates, and smoking cessation
rates. Eleven of the 26 included studies provided information
on readmission rates or reinfarction rates,921-23.26,32,38.40.41.43.44
The definition of readmission and reinfarction varied across
studies (see supplementary Table II), and time of readmission
or reinfarction assessment ranged from 1 to 12 months. For 1
study,*® we considered the combined outcome of death or
readmission as the readmission rate because separate data
were not available. The pooled RR for readmission between
the intervention and control groups was 0.84 (95% CI, 0.73 to
0.98; P for heterogeneity=0.16; 1*’=32%; Figure 3). In
stratified analyses by study design, we found a pattern for
readmission rate similar to that for all-cause mortality. For
clinical trials, the RR was 0.96 (95% CI, 0.79 to 1.17) based

Efficacy of In-Hospital Interventions 3113

on analysis of 274 readmissions versus 0.71 (95% CI, 0.54 to
0.94) for before-after studies that examined 6586 readmis-
sions. For reinfarction, the RR was 0.59 (95% CI, 0.32 to
1.07), but pooled results should be considered with caution
because of significant statistical heterogeneity (P=0.04,
I’=90%). For clinical trials, the RR was 0.51 (95% CI, 0.23
to 1.13) based on analysis of 87 reinfarctions versus 0.81
(95% CI, 0.20 to 3.31) for before-after studies that examined
41 reinfarctions. This stratified analysis also should be
interpreted with caution because of the small number of
studied outcomes.

Thirteen studies reported the smoking cessation rates
at various time points ranging from 6 weeks to 18
months,20,22-24,26-29,31-33.3842 Hor | study, data could not be
abstracted for statistical analysis because it did not provide
the number of smokers at the beginning of the study.?8
In-hospital interventions showed increased smoking ces-
sation rates (RR, 1.29; 95% CI, 1.02 to 1.63), but there was
evidence of heterogeneity (P for heterogeneity=0.001;
12=66%; Figure 3).

Figure 4 and supplementary Table II present information
on the 7 studies that targeted an increase in use of proven
efficacious therapies at discharge.”10:26.39.40.43.44 Most studies
showed a significant increase in prescription of each of these
treatments. However, it should be noted that 1 study, the
before-after study by Fonarow and colleagues,” showed
particularly positive results. Because of its combined large
size and strongly positive results, this study introduced
significant statistical heterogeneity of findings across studies,
a finding that led us, to avoid. pooling-of RRs for use of
efficacious therapies. '

Discussion
The evidence summarized in this review suggests benefit

- from in-hospital interventions for multiple outcomes, includ-
_ ing: mortality. However, thé:evidence is not definitive; a
number of caveats and questions emerge from our results.

First, the possible mortality benefit is statistically significant
only in before-after studies. Second, those before-after stud-
ies are the studies in which the interyentions were multilevel
interventions' that also"targeted an inctease in prescription
rates of proven efficacious therapies. Third, there was both
clinical and statistical heterogeneity for some of the end
points assessed.

A prior nonsystematic review from 1992 on the benefits
from in-hospital education after myocardial infarction that
considered only isolated patient-level interventions found no
significant reduction in mortality despite improved CVRF
control.> We found similar results by looking only at the
clinical trials included in our meta-analysis. The studies
reviewed were mainly isolated patient-level interventions,
with inpatient education and counseling as the major inter-
ventions; collectively, such studies suggest an improved
smoking cessation rate associated with the interventions. Yet,
despite such benefits, the overall effect on mortality of
isolated patient-level interventions appears to be modest. It
needs to be noted, however, that low statistical power and
event rates in these clinical trials (ie, a total of 104 deaths
studied) might be contributing to their equivocal findings.
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Study {year of publication) Risk ratio Sample 9% Wedgrt
(85% Ch siza
Controlted clinical tials (CCT)
Oldenburg (1985) ‘ 0.44(0.15,1.27) 4 34
Hedback {1987) 0.97(0.72,1.29) 305 4586
Maetand (1997) 1.07 (0 68,1.70) 252 18.2
Frdiund (1991) 0.81(051,1.27) (AL 187
Lawin (2002) 1.2310.732.08) 243 142
Overall for CCT (95% C1) §e 0.96{0.79.1.17) 962 100
Belore-after studies (BAS)
Gheah (2000} A 0.68 (0 28,1.58) 269 81
Kucenic and Meyers {2000) - 0.65(0.42.1.02) m 201
Fonarow (200H) - . " 0.51{0.31.0.84) 558 7.7
Hicka (2004) e 0.64(035,1.17) 263 14.0
Lappe (2004) . 091(0.87.0.95) 32145 401
Overall for BAS {(95% CI) 0.71(0.54.0.94} 33945 100
Overall (95% CI) 0.84(0.73,0.98) 34807
[ 1
i 1 §0 Risk ratio
Panai B — Reinfarction Rate
Study {year of publication) Risk ratio Sample % Weight
{95% Ch siza
Contralled clinical trials (CCT)
Hedbiick (1987) 7.,‘, 0.33(0.15,0.71) 305 345
Maeland (1987) _.; 1.00 (0.54,1.85) 282 33.8
Fridlund (1991} ___~-_.._ 0.34 (0.12,0.97) 116 26.9
Overall for CCT (95% CH)  ~=7™” “"ombe 0.51(0.23,1.13) 673 100
Before-after studles (BAS)
Young {1982) ~7*-—“-‘ 1.80(055,5.97) 197 445
Fonarow (2001} ".‘" 0.42¢0.20,0.89) 558 555
Overall for BAS {95% Cl} = e 0.84 {0.20,3.31) 785 100
Overali (95°% CI) — 0.59 (0,32,1.07} 1428
[

3
1 10 Risk ratio

Panel C - Smoking cessatlon

Study (year of publication) Risk ratio Sample % Welght
(85% Cl) sizn
Controlled clinical tials (CCT)
Pozen {1977) - B - 1.83 (0.93,3.85) 38 85
Hedback (1987) . LBS (1.34,254) 157 127
Maeland (1987} 0.84¢0.72,1.23) 163 13.6
Fletcher (1987) a 3.33{0.89,1251) 19 26
Fridiund {1991) 1.08(0.69,1.59) &7 103
van Elderen-van Kemenade {1924) a8 1.23(0.54.2.80) 40 54
DeBusk (1994) . 1.33{1.08,1.62) 252 4.8
Linden { 1995) SN ] 2.13{0.79.5.78) i3 4.1
Nerdmann (2001) - 0.68(0.24,0.98) 85 9.0
Lewin (2002) . 0.89(0.68,1.21) 95 129
Jeong {2002} __n..ff 1,69 {1.08,3.55) 30 8.0
Overall for CCT (85% ) e 1.25{0.99,1.58) 939 100
Before-after studies (BAS)
Hickey (2004} 285(0.929.42) 49 100
Overali for BAS — Not Applicable
Overalf {95% Cl} = 1.29 (1.02,1.63) 988
A 10 Risk ratio

Figure 3. Impact of interventions on readmission rates (A; n=10 studies), reinfarction rates (B; n=5 studies), and smoking cessa-

tion (C; n=12 studies).

Individual studies in heart failure patients have shown that
a major effect on mortality can be expected by increasing the
prescription rate of proven efficacious therapies.*s In-hospital
initiation of evidence-based cardiovascular therapies and
patient education seem to improve long-term patient compli-
ance and clinical outcomes.?6 This might be the mechanistic
clue to the observed benefit in mortality outcomes because
these factors were the target of the interventions assessed in
most of the identified before-after studies.

We have asserted that the evidence of mortality benefit
from such interventions is promising but not definitive
because the significant mortality benefit is seen only in
before-after studies. A large-cluster randomized controlled
trial could test the efficacy of multilevel, in-hospital preven-
tion more definitively. Accordingly, one possible proposal for

the needed “next research step” would be to call for a
large-cluster randomized controlled trial comparing a major
secondary prevention intervention with usual care. However,
some may already accept the benefit of multilevel interven-
tions based on existing evidence and instead propose that
future studies should move beyond comparisons with usual
care to instead assess the specific elements of interventions
that are most effective. For example, a relevant study ques-
tion would be whether interventions need to be continued
longitudinally in the outpatient setting versus simply admin-
istered during hospitalization. Our study did not suggest a
significant difference in efficacy on this factor, but a random-
ized comparison would be more definitive. Similarly, future
studies could formally assess whether interventions should
rely only on system-level components without patient-level
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panel A — Use ol anti-{Hatelet agents

Riskratio  Sample size

Study (year) (95% CI) (n)

Before-after studies

Heimbos (1959} 1.18(1.08,1.29} 454
Kycenic and Mevers (2000) 0.92(0.84,10Y) 1o
Fonarow (2001) 118 {410,127} 558
Hhickey (2004) 1.02 {0.98,1.05} 651
Lappa (2004) t 1E3(151165) 32145
Eagle (2005) 11041.06,1.15) 1760

Total 34146

1
10 Risk ratio

Panel B - Use of beta-blockers

Riskratio  sample size
Study (year) (96% Cl) (n)

Before-after studies

Hemboe (1999) -

FAT(LIG,164) 454

Kucenic and Meyers {2000} ,..‘ 1.04 (0.69,1.70) 10
Fonarow (2001) l 503(357.708) 558
Hickay (2004) 100(093,108) 651
Lappe (2004) . 15T (1.55,1.60) 32145
Eagle {2005) 109(1.02,1 145) 1760
Total 34146

K| !

!
10 Risk ratio
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Panel € - Use of angiotensin converting enzyine inhibitors

Study (year)

Before-after studies

Riskratio  Sample size

(96% Ci)

3115

(n)

Holmboe (1999} 1.06(0.83,1.37) 454
Kucenic and Meyers (2000) 0.81{0.41,1.63) 110
Fonarow (2001} ._.~_ 14.33 (7.74,26.52) 558
Hickey (2004) 111 {0.98,1.26) 654
Lappo (2004} L41(139,042) 32145
Eagle (2005) 1.05(0.98,1.13) 1760
Total M6
i f 10 Risk rafio
Panel D - Use of lipid lowering drugs
Risk ratio Sample size
Study (year) (95% Cly ()

Belore-after studies

Forvreny (2001)

_..q 1469(B97.24.06) 558

Hickey (2004) 1.09(1.00,1,18) 424

Lopps (2004} 141(1.39,1.43) 22145

Eagle (2005) 107 (1.00,1.14) 1150

Total 4277
’ i 10 Risk ratio

Figure 4. Impact of interventions on prescription rates of antiplatelet agents (A; n=6 studies), S-blockers (B; n=6.studies), angiotensin-
converting enzyme inhibitors (C; n=6 studies), and lipid-lowering drugs at discharge (D; n=4 studles)

intervention versus other combinations of levels of interven-
tion. Our conceptual categorization of secondary prevention
programs by levels of intervention should facilitate future
evaluations of such interventions:

The major limitation of our systematlc review (mherent to
the studies that we have systematically reviewed) is that the
reported mortality results rely mainly on data from before-
after studies. Becausg of onigoing trends of both increased use
of proven efficacious therapies and decreased cardiovascular
mortality,+7#8 the outcome benetits seen in this study could
relate to weakness of study design rather than the interven-
tions. The Guidelines Applied to Practice (GAP) project tried
to control this factor through a rapid cycle quality improve-
ment strategy, thereby reducing the time for outcome mea-
surement, and showed a reduction in mortality at 1 year.!
Furthermore, the same group compared process outcomes of
11 control hospitals that wanted to participate in GAP but
were not selected relative to 10 GAP intervention hospitals
and demonstrated that “wanting to improve” did not achieve
the degree of change in process outcomes observed in
participating hospitals.*® Also of note, Lappe and colleagues#*
provided data on mortality trends in a study region of interest
and found that a secondary prevention intervention program
was probably contributing to improved outcomes over and
above the trends in their study region.

There are other limitations in this body of literature. First,
for most of the studies identified, mortality was not a primary

outcome, and as a result, the monitoring of this outcome may
‘not have been optimal in all studies. Second, there was major

_clinical heterogeneity ‘in the interventions studied, and our

interpretation of interventions also was challenged by hetero-

_ geneity in the reporting of some outcomes. Smoking cessa-

tioh rates were abstracted, but only 1 study provided a
confirmation of smoking céssation by cotinine level measure-
ment:?% The definitions of readmission rates also were nu-
merous; with some studies COnsidering same-cause readmis-
sions and others all-cause readmissions. For the studies
reporting data on reinfarction rate, there was no definition of
reinfarction in the methods section for most of them. The
meta-analysis of secondary outcomes such as reinfarction and
smoking cessation led to RRs with significant statistical
heterogeneity, and these pooled data should be interpreted
with caution. Finally, we caution that although we carefully
reviewed the full text of rehabilitation interventions and
screened the reference lists of former systematic reviews on
outpatient rehabilitation,>¢ it is possible that our search
strategy might have missed some studies on secondary
prevention interventions in the outpatient setting that also had
a component beginning during the hospital stay.

Conclusions
The evidence on the efficacy of in-hospital, patient-level
interventions for secondary prevention after acute coronary
disease is promising but not definitive. Because a significant
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reduction in mortality has been shown only in the before-after
studies performed to date, larger randomized controlled trials
with sufficient statistical power may be needed to confirm
these promising findings. However, there may no longer be
sufficient equipoise to study multilevel inpatient interven-
tions on secondary prevention versus merely usual care.
Future studies may be more relevant to providers and partic-
ipants if they move toward randomized studies assessing the
components of interventions that contribute the most to
improved outcomes. Our findings suggest that interventions
may be more effective when they target not only the patient
but also the providers and the healthcare system.

Acknowledgments

We thank Professor Joep Perk (Oskarshamn District Hospital,
Oskarshamn, Sweden) and Professor John Gunnar M&land (Univer-
sity of Bergen, Bergen, Norway), who supplied at our request
additional data from their studies in a written communication. We
also thank colleagues in the Centre for Health and Policy Studies at
the University of Calgary (Drs Susan Brien and Fiona Shrive) for
providing input on earlier drafts of this manuscript.

Sources of Funding
Dr Ghali is supported by a Canada Research Chair and by a Senior
Health Scholar Award from the Alberta Heritage Foundation for
Medical Research. The Department of Ambulatory Care and Com-
munity Medicine at the University of Lausanne supported this study.

Disclosures
Drs Rodondi and Cornuz have received a grant to develop an
in-hospital cardiovascular prevention program from the Centre for
Cardiovascular and Metabolic Research (Cardiomet), University of
Lausanne, Switzerland. The other authors report no conflicts.

References
1. Antman EM, Anbe DT, Armstrong PW, Bates ER, Green LA, Hand M,
Hochman JS, Krumholz*HM, “Kushner FG, Lamas GA, Mullany CJ,
Ornato JP, Pearle DL, Sloan MA, Smith SC Jr, Alpert IS, Anderson JL,

Faxon DP, Fuster V, Gibbons RJ, Gregoratos G, Halperin JL, Hiratzka
LF, Hunt SA, Jacobs AK. ACC/AHA guidelines for the management of
patients with ST-eleyation myocardial infarction; a report of the

American College of Cardiology/American Heart Association Task Force
on Practice Guidelines (Comm1ttee to Revise the 1999 Guidelines for the

Management of Patients. W1t11 Acute Myocmdral Inf'lrcnon) Cnculatzon ‘

2004;110:e82-e292.

2. Braunwald E, Antman EM, Beasley JW, Cahf‘fRM Cheitlin MD, Hochman
IS, Jones RH, Kereiakes D, Kupersmith I, Levin TN, Pepine CJ, Schaeffer
JW, Smith EE III, Steward DE, Theroux P, Gibbons RJ, Antman EM,
Alpert JS, Faxon DP, Fuster V, Gregoratos G, Hiratzka LF, Jacobs AK,
Smith SC Jr, for the American College of Cardiology/American Heart
Association Task Force on Practice Guidelines (Committee on the Man-
agement of Patients With Unstable Angina). ACC/AHA guideline update
for the management of patients with unstable angina and non-ST-segment
elevation myocardial infarction: 2002: summary article: a report of the
American College of Cardiology/American Heart Association Task Force
on Practice Guidelines (Committee on the Management of Patients With
Unstable Angina). Circulation. 2002;106:1893-1900.

3. Clark AM, Hartling L, Vandermeer B, McAlister FA. Meta-analysis:
secondary prevention programs for patients with coronary artery disease.
Ann Intern Med. 2005;143:659-672.

4. Taylor RS, Brown A, Ebrahim S, Jolliffe I, Noorani H, Rees K, Skidmore
B, Stone JA, Thompson DR, Oldridge N. Exercise-based rehabilitation
for patients with coronary heart disease: systematic review and meta-anal-
ysis of randomized controlled trials. Am J Med. 2004;116:682-692.

5. Duryee R. The efficacy of inpatient education after myocardial infarction.
Heart Lung. 1992;21:217-225.

6. Rigotti NA, Munafo MR, Stead LF. Interventions for smoking cessation
in hospitalised patients. Cochrane Database Syst Rev. 2007:CD001837.

10.

11.

12.

13.

15.

16.

18.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

. McBride CM, Emmons KM, Lipkus IM. Understanding the potential of

teachable moments: the case of smoking cessation. Health Educ Res.
2003;18:156-170.

. Butler I, Arbogast PG, BeLue R, Daugherty J, Jain MK, Ray WA, Griffin

MR. Outpatient adherence to beta-blocker therapy after acute myocardial
infarction. J Am Coll Cardiol. 2002;40:1589-1595.

. Fonarow GC, Gawlinski A, Moughrabi S, Tillisch JH. Improved

treatment of coronary heart disease by implementation of a Cardiac
Hospitalization Atherosclerosis Management Program (CHAMP).
Am J Cardiol. 2001;87:819-822.

Eagle KA, Montoye CK, Riba AL, DeFranco AC, Parrish R, Skorcz S,
Baker PL, Faul J, Jani SM, Chen B. Guideline-based standardized care is
associated with substantially lower mortality in medicare patients with
acute myocardial infarction: the American College of Cardiology’s
Guidelines Applied in Practice (GAP) projects in Michigan. J Am Coll
Cardiol. 2005;46:1242-1248.

Ockene IS, Hayman LL, Pasternak RC, Schron E, Dunbar-Jacob J. Task
Force #4: adherence issues and behavior changes: achieving a long-term
solution. J Am Coll Cardiol. 2002;40:630—640.

Cornuz J, Humair JP, Seematter L, Stoianov R, van Melle G, Stalder H,
Pecoud A. Efficacy of resident training in smoking cessation: a ran-
domized, controlled trial of a program based on application of behavioral
theory and practice with standardized patients. Ann Intern Med. 2002;
136:429-437.

Marciniak TA, Ellerbeck EF, Radford MJ, Kresowik TF, Gold JA,
Krumholz HM, Kiefe CI, Allman RM, Vogel RA, Jencks SF. Improving
the quality of care for Medicare patients with acute myocardial infarction:
results from the Cooperative Cardiovascular Project. JAMA. 1998;279:
1351-1357.

. Lefebvre C, Clarke M. Identifying randomized trials In: Egger M, Davey

Smith G, Altman D, eds. Systematic Reviews in Health Care: Meta-anal-
ysis in Context. London, UK: BMJ Publishing Group; 2001:69-86.
Dickersin X, Scherer R, Lefebvre C. Systematic reviews: identifying
relevant studies for systematic reviews. BMJ. 1994;309:1286-1291.
Jadad AR, Moore RA, Carroll D, Jenkinson C, Reynolds DJ, Gavaghan
DJ, McQuay HJ. Assessing the quality of reports of randomized clinical
trials: is blinding necessary? Control Clin Trials. . 1996;17:1-12.

. Jiini P, Altman DG, Egger M. Assessing. the:quality of reports of sys-

tematic reviews. In: Egger M, Davey Smith G, Altman D, eds. Systemaric
Reviews in Health Care: Meta-analysis in Context. London, UK: BMJ
Publishing Group; 2001:87-108.

Higgins JPT, Thompson SG, Deeks 1J, Altman DG. Measuring inconsis-
tency in meta-analyses. BMJ. 2003;327:557-560.

. Egger M, Smith GD, Schneider M, Minder C. Bias in meta-analysis

detected by a.simple, graphical.test. BMJ..1997;315:629-634.

Pozen M, Stechmiller J, Harris W, Smith S, Fried D, Voigt G. A nurse
reliabilitator’s impact on patlents with myocardial infarction. Med Care.
1977 15:830-837.

Oldenbmg B, Peiking RJ, Andrews G. Controlled trial of psychological
intervention.in myocardml mhrctton J Consult Clin Psychol. 1985;53:
852-859.

Hedback B, Perk T 5- year lesults of a Lomprehenswe rehabilitation
programme after myocardial infarction. Eur Heart J. 1987,8:234-242.
Maeland JG, Havik OE. The effects of an in-hospital educational pro-
gramme for myocardial infarction patients. Scand J Rehabil Med. 1987,
19:57-65.

Fletcher V. An individualized teaching programme following primary
uncomplicated myocardial infarction. J Adv Nurs. 1987;12:195-200.
Thompson DR. A randomized controlled trial of in-hospital nursing
support for first time myocardial infarction patients and their partners:
effects on anxiety and depression. J Adv Nurs. 1989;14:291-297.
Fridlund B, Hogstedt B, Lidell E, Larsson PA. Recovery after myocardial
infarction: effects of a caring rehabilitation programme. Scand J Caring
Sci. 1991;5:23-32.

Van Elderen-van Kemenade T, Maes S, Van den Broek Y. Effects of a
health education programme with telephone follow-up during cardiac
rehabilitation. Br J Clin Psychol. 1994;33:367-378.

DeBusk RF, Miller NH, Superko HR, Dennis CA, Thomas RJ, Lew HT,
Berger WE 3rd, Heller RS, Rompf J, Gee D, Kraemer HC, Bandura A,
Ghandour G, Clark M, Shah RV, Fisher L, Taylor CB. A case-
management system for coronary risk factor modification after acute
myocardial Infarction. Ann Intern Med. 1994;120:721-729.

Linden B. Evaluation of a home-based rehabilitation programme for
patients recovering from acute myocardial infarction. Intensive Crit Care
Nurs. 1995;11:10-19.

Downloaded from circ.ahajournals.org at Universite de Lansanne - CODUL on June 15, 2008



30.

3L

32.

33.

34.

35.

36.

37.

38.

39.

40.

Auer et al

Johnston M, Foulkes J, Johnston DW, Pollard B, Gudmundsdottir H.
Impact on patients and partners of inpatient and extended cardiac coun-
seling and rehabilitation: a controlled trial. Psychosom Med. 1999;61:
225-233.

Nordmann A, Heilmbauer I, Walker T, Martina B, Battegay E. A case-
management program of medium intensity does not improve cardiovas-
cular risk factor control in coronary artery disease patients: the Heartcare
I Trial. Am J Med. 2001;110:543-550.

Lewin RJ, Thompson DR, Elton RA. Trial of the effects of an advice and
relaxation tape given within the first 24 h of admission to hospital with
acute myocardial infarction. Int J Cardiol. 2002;82:107-114.

Jeong HS, Chae IS, Moon JS, Yoo YS. An individualized teaching
program for atherosclerotic risk factor reduction in patients with myo-
cardial infarction. Yonsei Med J. 2002;43:93-100.

Mayou RA, Thompson DR, Clements A, Davies CH, Goodwin SJ, Norm-
ington K, Hicks N, Price J. Guideline-based early rehabilitation after
myocardial infarction: a pragmatic randomised controlled trial. J Psy-
chosom Res. 2002;52:89-95.

Echeverry D, Dike M, Jovanovic L, Wollitzer AQ, Westphal S, Mudaliar
S, Washington C, Davidson MB. Efforts to improve subsequent treatment
of cardiovascular risk factors in older patients with diabetes hospitalized
for a cardiac event. Am J Manag Care. 2005;11:758 -764.

Scalzi CC, Burke LE, Greenland S. Evaluation of an inpatient educational
program for coronary patients and families. Heart Lung. 1980;9:
846-853.

Kushnir B, Fox K, Tomlinson I, Aber CP. The effect of a pre-discharge
consultation on the resumption of work, sexual activity, and driving
following acute myocardial infarction. Scand J Rehabil Med. 1976;8:
155-159.

Young DT, Kottke TE, McCall MM, Blume D. A prospective controlled
study of in-hospital myocardial infarction rehabilitation. J Card Rehabil.
1982;2:32--40.

Holmboe ES, Meehan TP, Radford MJ, Wang Y, Marciniak TA,
Krumholz HM. Use of critical pathways to improve the care of patients
with acute myocardial infarction, Am J Med. 1999;107:324-331.
Kucenic MJ, Meyers DG. Impact of a clinical pathway on the care and
costs of myocardial infarction. Angiology. 2000;51:393-404.

41.

42.

43.

44,

45.

46.

47.

48.

49.

Efficacy of In-Hospital Interventions 3117

Cheah J. Clinical pathways: an evaluation of its impact on the quality of
care in an acute care general hospital in Singapore. Singapore Med J.
2000;41:335-346.

Hickey A, Scott I, Denaro C, Stewart N, Bennett C, Theile T. Using
clinical indicators in a quality improvement programme targeting cardiac
care. Int J Qual Health Care. 2004;16:111-i25.

Scott IA, Denaro CP, Hickey AC, Bennett C, Mudge AM, Sanders DC,
Thiele J, Flores JL. Optimising care of acute coronary syndromes in three
Australian hospitals. Int J Qual Health Care. 2004;16:275-284.

Lappe JM, Muhlestein JB, Lappe DL, Badger RS, Bair TL, Brockman R,
French TK, Hofmann LC, Horne BD, Kralick-Goldberg S, Nicponski N,
Orton JA, Pearson RR, Renlund DG, Rimmasch H, Roberts C, Anderson
JL. Improvements in [-year cardiovascular clinical outcomes associated
with a hospital-based discharge medication program. Ann Intern Med.
2004;141:446-453.

Fonarow GC, Abraham WT, Albert NM, Stough WG, Gheorghiade M,
Greenberg BH, O’Connor CM, Pieper K, Sun JL, Yancy C, Young JB, for
the Optimize-HF Investigators and Hospitals. Association between per-
formance measures and clinical outcomes for patients hospitalized with
heart failure. JAMA. 2007;297:61-70.

Smith CS, Cannon CP, McCabe CH, Murphy SA, Bentley J, Braunwald
E. Early initiation of lipid-lowering therapy for acute coronary syndromes
improves compliance with guideline recommendations: observations
from the Orbofiban in Patients With Unstable Coronary Syndromes
(OPUS-TIMI 16) trial. Am Heart J. 2005;149:444--450.

Gerber Y, Jacobsen SJ, Frye RL, Weston SA, Killian JM, Roger VL.
Secular trends in deaths from cardiovascular diseases: a 25-year com-
munity study. Circulation. 2006;113:2285-2292.

Jackevicius CA, Tu K, Filate WA, Brien SE, Tu JV. Trends in cardio-
vascular drug utilization and drug expenditures in Canada between 1996
and 2001, Can J Cardiol. 2003;19:1359-1366.

Mehta RH, Montoye CK, Gallogly M, Baker P, Blount A, Faul J,
Roychoudhury C, Borzak S, Fox S, Franklin M, Freundl M, Kline-Rogers
E, LaLonde T, Orza M, Parrish R, Satwicz M, Smith MJ, Sobotka P,
Winston S, Riba AA, Eagle KA, for the GAP Steering Committee of the
American College of Cardiology. Improving quality of care for acute
myocardial infarction: the Guidelines Applied in Practice (GAP) ini-
tiative. JAMA. 2002;287:1269-1276.

CLINICAL PERSPECTIVE

Secondary prevention-programs:for patients experiencing an acute coronary syndrome have been shown to be effective in
the outpatient setting. Interest in the inpatient setting for secondary prevention is heightened by the recognized potential
of hospitalization after an acute disease as-a “teachable moment” for behavioral change that may incréase the benefit of
counseling interventions delivered to hospitalized patients: Early in-hospital initiation of medications also might increase
the likelihood of being adequately treated. In recent years, multiple studies have assessed pragmatic interventions targeting
patient education and/or an increase in prescription rates by physicians. The present work pools the results of the existing
studies to determine whether in-hospital, patient-level-interventions targeting: multiple cardiovascular tisk factors reduce
all-cause mortality-after an acute coronary syndrome. We included controlled clinical trials and before-after studies and
classified the interventions as patient-level interventions (ie, education or counseling interventions) with or without
associated healthcare provider—level interventions (eg, improving physician skills and effectiveness in counseling through
an educational program) and/or system-level interventions (eg, facility outcome reporting). Overall, the studied
interventions seemed to reduce the risk of all-cause mortality at 1 year. However, the apparent benefit depended on study
design and the level of intervention. Only interventions including a provider- or system-level intervention suggested
reduced mortality compared with patient-level-only interventions. Because only before-after studies suggest a significant
reduction in mortality, the evidence for in-hospital, patient-level interventions for secondary prevention is promising but
not definitive. Future research should formally test which components of interventions provide the greatest benefit.
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