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Given that treatment for secondary prevention in
patients undergoing cardiac surgery is underused, we
devised a hospital intervention to increase its
implementation. The intervention involved all physicians
in the department of cardiac surgery agreeing to complete
a report on each patient before hospital discharge. The
document recorded the indications for the recommended
treatments, and prompted for details of the drugs
prescribed, the doses used, the reasons for not
prescribing the recommended drugs, if that was the case,
and the use of alternative medicines. The efficacy of the
intervention was evaluated by comparing the rate of drug
use in the year in which it was introduced (2003, n=341)
with retrospective data on the rate in the previous year
(n=369). The rates of use of aspirin, statins, angiotensin-
converting enzyme inhibitors, and beta-blockers by
patients who required them all showed an absolute
increase, of 13.4%, 38.3%, 21.8%, and 21.5%,
respectively. In conclusion, the introduction of a simple
and inexpensive intervention was able to significantly
increase the use of drugs for secondary prevention in
patients undergoing cardiac surgery.
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BRIEF REPORTS

Evaluación de una intervención para mejorar la
prevención secundaria en pacientes sometidos
a cirugía cardiaca

Dada la infrautilización de los tratamientos de preven-
ción secundaria en pacientes sometidos a cirugía cardia-
ca, se diseñó una intervención hospitalaria para mejorar
su empleo consistente en el compromiso de los miem-
bros del servicio de cirugía cardiaca de cumplimentar an-
tes del alta hospitalaria un formulario que recordaba las
indicaciones de los tratamientos recomendados, pregun-
taba por su prescripción, la dosis empleada, la causa de
no prescribir, si era el caso, y el uso de fármacos alterna-
tivos. Su eficacia se evaluó comparando la tasa de utili-
zación de los fármacos el año de su uso, 2003 (n = 341),
con la del año previo, obtenida retrospectivamente (n =
369). El uso de ácido acetilsalicílico, estatinas, inhibido-
res de la convertasa angiotensínica y bloqueadores beta
en candidatos ideales aumentó en total el 13,4, el 38,3, el
21,8 y el 21,5% respectivamente. En conclusión, una in-
tervención sencilla y barata fue capaz de mejorar signifi-
cativamente el empleo de fármacos de prevención secun-
daria en pacientes sometidos a cirugía cardiaca.
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decided to carry out a study to analyze the magnitude of
the problem and evaluate the efficacy of an intervention
focusing on improving prescription of secondary
cardiovascular prevention measures in patients who
undergo cardiac surgery.

METHODS

We reviewed the pharmacological measures for
secondary cardiovascular prevention recommended in
the major clinical practice guidelines.9-14 The conclusions
compiled are summarized in Table 1.

An agreement was reached by which no patient would
be discharged from the hospital in 2003 without the

INTRODUCTION

Patients who are referred for cardiac surgery are
increasingly older and present with a high prevalence of
cardiovascular risk factors.1,2 Nevertheless, a number of
nonsurgical measures for secondary prevention are
reportedly underused, both in cardiovascular surgery
departments3,4 and other settings.5-8 For this reason, we
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completion of a form (Figure 1) that included personal
details, diagnosis, type of surgery, cardiovascular risk
factors, and personal history of each. In addition, any
drug treatment prescribed for cardiovascular prevention
should be recorded. The document made it necessary to
review, on an individual basis, the indication and dosage
of each drug or, should it be the case, the reason for which
it had not been prescribed. A candidate was defined as
that patient in whom a drug was indicated, according to
the clinical practice guidelines, and an optimal candidate
as a patient with indication and no contraindications.
Subsequently, a study was designed to compare the group
of patients who were discharged during 2003 with a
control group consisting of the patients who were
discharged in 2002, for whom the form was completed
retrospectively.

Statistical Analysis

We carried out a descriptive analysis of the
characteristics of the patients in each group to assess
their homogeneity. The 2 groups were then compared in
terms of prescription rates, adjusted to the different
prevention measures employed in each. Student t test
was used for the comparison of 2 means and ANOVA
for the comparison of more than 2 means. The proportions
were analyzed by the χ2 test.

RESULTS

A total of 710 patients were recruited (369 in 2002
and 341 in 2003). Table 2 shows the clinical characteristics
of each group. The rates of utilization of the secondary

prevention treatments in the 2 groups (2002/2003) are
given below.

Figure 2 summarizes the percentage of optimal
candidates in whom the corresponding secondary
prevention measures were applied before and after the
intervention.

Treatment with acetylsalicylic acid was received by
81.8% of the optimal candidates in 2002 and by 95.2%
in 2003 (P=.15).

The number of patients who were optimal candidates
for statin therapy was 203 (55%) in 2002 and 228 (66.8%)
in 2003. Of these, 104 (51.2%) and 195 (97%),
respectively, received treatment with statins (P<.001).

In 2002, 97.8% of the patients were optimal candidates
for treatment with angiotensin-converting enzyme (ACE)
inhibitors, whereas the percentage for 2003 was 92.3%;
of these, 75.5% received ACE inhibitors in 2002 and
97.3% in 2003 (P<.001). 

With respect to treatment with beta-blockers, 89%
were optimal candidates in 2002 and 89.9% in 2003; of
these patients, 73.6% received these drugs in 2002 and
95.2% in 2003 (P<.001).

All the optimal candidates for oral anticoagulation
therapy in the 2 groups received this treatment.

DISCUSSION

The present study demonstrates that a simple and
inexpensive intervention, such as the agreement of the
members of a department to complete a reminder form
prior to the discharge of each patient, can improve the
use of secondary prevention drug treatments in patients
who have undergone cardiac surgery.
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TABLE 1. Compilation of the Indications for Secondary Prevention Measures

Acetylsalicylic acid Coronary artery surgery, coronary artery, cerebrovascular, or peripheral vascular disease

Biological prosthesis in the absence of high thrombotic risk (3 months)

Statins Cardiovascular disease plus one or more of the following: prior hypercholesterolemia or TC >200 mg/dL, 

LDL >100 mg/dL, TG >250 mg/dL

DM2 plus another CVRF plus one or more of the following: LDL >100 mg/dL, TG >200 mg/dL

DM without other CVRF plus one or more of the following: LDL >130 mg/dL, TG >250 mg/dL

2 CVRF or HDL <35 mg/dL plus one or more of the following: TC >200 mg/dL, LDL >100 mg/dL, 

TG >250 mg/dL

No cardiovascular disease or DM plus one or more of the following: CT >240 mg/dL, LDL >130 mg/dL, 

TG >250 mg/dL

ACE inhibitors LVEF <0.4 or LVEF <0.5 and heart failure

History of myocardial infarction and changes in contractility

DM

Beta-blockers Ischemic heart disease

Compensated heart failure or ventricular dysfunction of any cause

Oral anticoagulants Mechanical valve prosthesis

Biological valve prosthesis plus one or more of the following: atrial fibrillation, ventricular dysfunction, 

previous thromboembolism, hypercoagulability

Atrial fibrillation and structural heart disease or history of embolism

ACE indicates angiotensin-converting enzyme; CVRF, cardiovascular risk factor; DM, diabetes mellitus; HDL, high-density lipoproteins; LVEF, left ventricular ejection
fraction; LDL, low-density lipoproteins; TC, total cholesterol; TG, triglycerides.
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Name

File no.

Diagnosis

Date of birth Date of
admission

CVRF

 CV history

Type of CVS

HT Yes
No

Yes
No

Smoking

Yes No

Sex Age

Yes
No

Yes
No

Yes
No

DiabetesHyperlipidemia Fam hist CVD

Yes
No

Yes
No

Sí

No

Yes
No

Yes
No

Yes
No

Yes
No

Yes
No

Yes
No

Yes
No

Cholesterol

Triglycerides

mg/dL

mg/dL

LDL mg/dL HDL

LVEF >50 40-49 30-39 <30LVEF
measured

Lipids
determined

Nonpharmacological measurements Non-smoker Dietary
Yes
No

Physical
activity

AMICoronary dis

Cerebrovasc dis.

Type AMI Non-
Q-wave

Q-wave Date 1st AMI

Studiess

ICHF LVEF <50% AF

Date of
discharge

PVD

Pharmacological measurements

Yes

No

ASA dose mg/day

Reasons no ASA
Contraindications

for ASA
Alternative

to ASA
ClopidogrelYes

No
Yes
No

Yes
No

ASA

mg/dLStatin dosemg/dL

Reasons no statins

Type of statinYes

No Yes NoContraindication statins
Statins

Indications: Any patient with coronary artery surgery; coronary artery, cerebrovascular or peripheral arterial disease
DM type 2 + another CVRF in the absence of high risk of bleeding
Biological prosthesis in the absence of high risk (3 months)

ACE
No

Yes Type of ACE inhibitor

Reasons no ACE

ACE inhibitor dose

Contraindications
ACE inhibitors

mg/dL

Yes
No

Yes
NoIACE inhibitors

Alternative
ARB-II Yes No

Other VD

mg/dL

BB
Alternative

Contraindications BB

BB doseType of BB

Reasons no BBNo

Yes

BB Yes
No

Contraindications
for Sintrom

Yes
No to Sintrom

Alternative
No

Yes

Reasons no Sintrom

Sintrom
IRecommended INR 2-3 2.5-3.5 3-4

Indications: All patients with LVEF <40% or LVEF <50% and CHF
                   All patients with a history of AMI and changes in contractility
                   All diabetic patients

Indications: Mechanical or biological prosthesis with CVRF (AF, left ventricular dysfunction, previous thromboembolism,
or hypercoagulation)
Patients with AF and structural heart disease or a history of embolism

Indications: All patients with ischemic heart disease
                  Compensated heart failure or left ventricular dysfunction of any cause

Indications: Cardiovascular disease + (previous hypercholesterolemia or TC >200 mg/dL or LDL >100 mg/dL or TG >400 mg/dL)
DM type 2 + another CVRF + (LDL >100 mg/dL or TG >200 mg/dL or isolated DM + (LDL >130 mg/dL or TG >400 mg/dL)
Patient with (2 CVRF or HDL <35 mg/dL) + (TC >200 mg/dL or LDL >100 mg/dL or TG >400 mg/dL)
No CVD or DM with (TC >240 mg/dL or LDL >130 mg/dL or TG >400 mg/dL)

Figure 1. ACE indicates angiotensin-converting enzyme; AMI, acute myocardial infarction; ARB, angiotensin receptor blocker (angiotensin II receptor
antagonist); ASA, acetylsalicylic acid; AF, atrial fibrillation; AMI, acute myocardial infarction; BB, beta-blocker; CHF, congestive heart failure; CV,
cardiovascular; CVD, cardiovascular disease; CVRF, cardiovascular risk factor; CVS, cardiovascular surgery; DM, diabetes mellitus; HDL, high-density
lipoprotein; HT, hypertension; INR, international normalized ratio; LDL, low-density lipoprotein; LVEF, left ventricular ejection fraction; PVD, peripheral
vascular disease; TC, total cholesterol; TG, triglycerides; VD, vasodilator.



A number of secondary cardiovascular prevention
measures have been shown to be capable of improving
survival and reducing the incidence of new cardiovascular
events.9-14 Despite the fact that cardiovascular prevention
measures are employed effectively prior to surgery, the
incidence of cardiovascular risk factors in patients referred
for cardiac surgery remains high. A number of studies
have been carried out to verify the degree of compliance
with the recommendations of the clinical practice
guidelines in cardiac patients. These studies have
demonstrated both the underuse of these recommendations
and the wide variability in their use, both in Spain5,6 and
in other parts of the world.7,8 Although several reports
have analyzed the processes related to the improved
quality of patient management in the field of cardiology,15-20

there is much less information on the patients who undergo
cardiac surgery. We have managed to optimize the
prescription of all the pharmacological measures,
achieving a rate of compliance on the part of optimal
candidates of nearly 95%. Our written form is an
inexpensive, simple, highly manageable and reproducible
tool that takes very little time to complete. It might be
logical to think that, being subjected to a protocol to such
a great extent, the tool should have resulted in a utilization
rate of 100%; however, it must be taken into account that
the introduction of a new tool in a department requires
a certain amount of time and training.

One of the limitations of the study is that, since there
is no nonintervention control group, the establishment
of a cause-effect relationship may be questionable. 
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TABLE 2. Clinical Characteristics of the Patients Who Underwent Cardiac Surgery in 2002 and 2003

2002 (n=369) 2003 (n=341) P

Age, mean (SD), y 65.5 (11.7) 64.5 (12.3) .31

Women, n (%) 140 (38.1) 134 (44.7) .09

Hospital stay, mean (SD), d 19.5 (18.1) 21.7 (66) .54

Hypertension, n (%) 191 (51.8) 153 (50.8) .81

Smoking, n (%) 149 (40.1) 90 (29.9) .005

Dyslipidemia, n (%) 162 (43.9) 142 (47.2) .43

Diabetes mellitus, n (%) 97 (26.3) 67 (22.3) .24

Family history, n (%) 43 (11.7) 38 (12.6) .72

Arteriosclerosis, n (%) 123 (33.3) 87 (28.9) .24

Previous myocardial infarction, n (%) 63 (17.1) 53 (17.6) .92

Previous stroke, n (%) 39 (10.6) 13 (4.3) .003

History of heart failure, n (%) 103 (27.9) 78 (25.9) .6

Ejection fraction <0.4, n (%) 75 (20.3) 50 (16.6) .23

SD indicates standard deviation.
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Figure 2. Percentage of optimal candidates
who received the indicated treatment in
2002 and 2003. ACE indicates angiotensin-
converting enzyme.



We consider that it would not have been ethical to fail
to offer a system that was clearly going to improve the
quality of care to all patients and, thus, we decided to
use a historical control group.

In conclusion, a simple and inexpensive intervention,
based on a manageable and reproducible document, is
capable of producing a very substantial improvement in
the use of secondary prevention methods in patients
subjected to cardiac surgery.
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