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Introduction 

The secondary prevention of coronary
heart disease involves the application of
measures and strategies to forestall clinical
events and to arrest or slow down the pro-
gression of atherosclerotic disease by inter-
vening on major modifiable risk factors1.

Two recent major interventional stud-
ies, the Scandinavian Simvastatin Survival
Study (4S) and the Cholesterol and Recur-
rent Events Trial (CARE), have demon-
strated the benefits of lipid-lowering treat-
ment in patients affected by coronary heart

disease in terms of a reduction of the total
and coronary mortality, as well as in terms
of the need for revascularization proce-
dures2,3. The problem now facing the med-
ical and scientific community is how to
sustain a lasting interest in secondary pre-
vention at a sufficiently high level once the
patient has been discharged from hospital.

A joint effort of three major European
scientific societies in the field of cardiovas-
cular medicine – the European Society of
Cardiology (ESC), the European Athero-
sclerosis Society (EAS) and the European
Society of Hypertension (ESH) – has pro-
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Background. The aims of MC’95 were to verify i) whether the main risk factors for coronary heart
disease had been recorded in the hospital medical records of patients admitted for coronary events;
ii) how modifiable risk factors had been managed by drug therapy and lifestyle advices following hos-
pitalization; iii) whether first-degree blood relatives of patients had been screened for coronary heart
disease risk factors.

Methods. The survey concerned 40 hospital units across Italy admitting patients with acute coro-
nary events or offering interventional cardiology or cardiac surgery. Two thousand and four hospital
records (50 for each unit) of consecutive patients (≤ 74 years, 21% women) discharged within 6
months before initiation of the study (November 1995) were reviewed and the patients were invited
for a follow-up examination from 6 to 9 months after hospital discharge.

Results. The prevalence of patients positive for risk factors reported was: 58.5% for high total cho-
lesterol (≥ 5.2 mmol/l), 46.9% for high blood pressure (≥ 140/90 mmHg), 35.2% for smoking, 20.2%
for high blood glucose (> 7 mmol/l), and 14.2% for obesity (body mass index ≥ 30 kg/m2). A number
of medical records did not provide complete information on risk factors: 24.1% for body mass index,
11.0% for serum cholesterol, and 11.6% for a family history of premature coronary heart disease.
Eighty-nine percent of the patients attended the follow-up examination. Their care during the follow-
up period was managed by general practitioners (30.5%), cardiologists (37.2%) and/or at hospital
outpatient clinics (42.4%). At follow-up examination the prevalence of hypercholesterolemia in-
creased to 62.2%, that of uncontrolled hypertension decreased to 32.2%, and the percentage of smok-
ers decreased to 13.6%. The adherence to the drug treatment prescribed at discharge was as follows:
69.6% for lipid-lowering agents, 81.2% for ACE-inhibitors and beta-blockers, and 90.8% for an-
tiplatelet agents. A family history of premature heart disease was reported in 55.1% of patients but
screening for coronary heart disease risk factors was extended to relatives in less than 25% of cases.

Conclusions. The prevalence of modifiable risk factors is high in patients with different clinical
manifestations of coronary heart disease. The prescriptions for secondary prevention and their effi-
cacy after hospital discharge and the surveying of relatives for primary prevention need to be im-
proved. For this purpose, a more coordinated intervention of primary care physicians, cardiologists
and cardiac surgeons is mandatory.

(Ital Heart J 2002; 3 (2): 86-95)



duced a panel of comprehensive recommendations for
the promotion of coronary heart disease prevention in
clinical practice4-6. In particular, the documents empha-
size the need for a multifactorial approach in the pre-
ventive strategy, based on the assessment and treatment
of a patient’s overall risk profile with a high priority
given to patients with clinically established coronary
heart disease or other atherosclerotic vascular disease.

One of the most important aims of the ESC-EAS-
ESH Task Force recommendations has been to encour-
age the creation of national guidelines in each Euro-
pean country, taking into consideration the different
cultural and socio-economic backgrounds throughout
the continent.

However, the implementation of these recommen-
dations in clinical practice, especially in the secondary
prevention of coronary heart disease, is meeting with
many difficulties. For instance, there is widespread ev-
idence that the identification and treatment of risk fac-
tors is overlooked in a large proportion of patients, with
predictable effects on both coronary mortality and mor-
bidity and, in general, on life expectancy7. The barriers
to a broad acceptance of a new standard of care are
mainly due to the lack of integrated programs and
shared clinical objectives between primary care physi-
cians and cardiologists.

In 1995-1996 a European survey (EUROASPIRE I)
was conducted in nine countries under the auspices of
the ESC in order to describe current clinical practice in
relation to the secondary prevention of coronary heart
disease8. The study revealed the persistence of a high
prevalence of modifiable risk factors in coronary heart
disease patients, underlying the need for further efforts to
reduce coronary heart disease morbidity and mortality.

At about the same time, an Italian survey, the
“Malattia Coronarica 1995” (MC’95) study was
launched with the aim of ascertaining what the real cur-
rent standard of care was in patients affected by coro-
nary heart disease in various parts of Italy, and to offer
a treatment protocol based on the most recent results of
major clinical trials and on the ESC-EAS-ESH guide-
lines.

Specific objectives of the MC’95 study were to ver-
ify: i) whether the main risk factors for coronary heart
disease had been identified and recorded in the hospital
medical records of patients admitted to hospital for
coronary events; ii) whether modifiable risk factors had
been quantified and how they had been managed by
drug therapy and lifestyle advice; iii) whether first-de-
gree blood relatives of patients had been screened for
coronary heart disease risk factors.

The survey was conducted between November 1995
and February 1997 in 40 Italian hospital units through-
out the country and included patients already admitted
to hospital cardiac units for acute events or interven-
tions in the last 6 months before the start of the study.
The principal results of the study are presented in this
paper.

Methods

Forty hospital units distributed across Italy (17 in
Northern, 12 in Central and 11 in Southern Italy) par-
ticipated in the survey (see Appendix). The units in-
volved were intensive care units admitting patients with
acute myocardial infarction (AMI) or ischemia, or units
offering interventional cardiology or cardiac surgery.

The plan of the study was to review 2000 consecu-
tive records of patients of both sexes aged ≤ 74 years. 

The inclusion criteria were the following:
1) AMI (ICD-9 410). Consecutive patients discharged
with a diagnosis of AMI (first event);
2) acute myocardial ischemia without evidence of in-
farction (ISCH) (ICD-9 411, 413). Consecutive pa-
tients discharged with a diagnosis of acute myocardial
ischemia (first or recurrent event) without evidence of
infarction (unstable or stable angina);
3) revascularization procedures: coronary artery bypass
grafting (CABG) or percutaneous transluminal coro-
nary angioplasty (PTCA). Consecutive patients having
their first elective revascularization procedure for coro-
nary heart disease. Patients undergoing emergency pro-
cedures were excluded.

Patients with a hospital diagnosis of AMI or ISCH,
or undergoing CABG or PTCA procedures and dis-
charged from cardiac care units within 6 months before
the date of initiation of the study (November 1, 1995)
were included.

Each hospital unit included about 50 patients to be
identified on the basis of a retrospective examination of
consecutive hospital medical records. The patients in-
cluded were invited for a follow-up examination to be
held from 6 to 9 months after hospital discharge.

Data collection. Hospital medical records of each pa-
tient included in the study were reviewed and the fol-
lowing information obtained: a) personal and demo-
graphic data; b) type of diagnosis upon discharge from
hospital; c) presence of clinically manifest atheroscle-
rosis in sites other than the coronary arteries; d) treat-
ment during the in-hospital period and upon discharge;
e) exposure to risk factors: 1) history of cigarette smok-
ing; 2) weight, systolic and diastolic blood pressure
(SBP, DBP, recorded according to the current clinical
practice), blood glucose and serum lipid measurements
at admission and at the last control before discharge; 3)
family history of coronary heart disease before the age
of 50 years.

Further information was obtained at the follow-up
clinical and laboratory examination, including: general
health conditions and current treatment; type of med-
ical service involved in the patient’s care after hospital
discharge; reported lifestyle counseling; details about
the management and persistence of uncontrolled risk
factors (body weight, blood pressure, blood glucose
and serum lipids, cigarette smoking); a family history
of coronary heart disease before the age of 50 years and
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a questionnaire about risk screening of first-degree
blood relatives.

For the categorical definition of risk factors, the fol-
lowing criteria were used: obesity, body mass index
(BMI) ≥ 30 kg/m2; hypertension, SBP ≥ 140 mmHg or
DBP ≥ 90 mmHg or current antihypertensive treatment;
hypercholesterolemia, moderate – total serum choles-
terol between 5.2 and 6.2 mmol/l, severe – total choles-
terol > 6.2 mmol/l or current cholesterol-lowering
treatment; diabetes, blood glucose > 7 mmol/l or cur-
rent hypoglycemic treatment. Plasma cholesterol and
glucose levels were determined at the Clinical Labora-
tory of each hospital. Patients with risk factors above
the aforementioned thresholds were defined as uncon-
trolled patients.

Data management and quality assurance. Participat-
ing units were periodically visited by a monitoring sci-
entist (of IOS-Investigation, Organization and Strategy,
Milan, Italy) who collected all clinical record forms,
checked for their completeness and forwarded them to
the Biostatistics Center.

A Senior Data Scientist at the Biostatistics Center
(CROS, Verona, Italy) reviewed all clinical record
forms for legibility and overall main consistency. A
qualified operator, using the EPI-INFO version 6 soft-
ware, subsequently entered the data. Upon data entry,
each value was compared, by computer, to a specific
list of ranges of expected values for the immediate de-
tection of “not plausible” data. At the end of the data-
entry process, data were exported into the SAS data set.
At this stage other controls were performed on com-
puterized data using the SAS 6.12 data set program.

Comparison between risk factors at hospital dis-
charge and at the follow-up examination was limited to
those patients who were informed about any given risk
factor on the hospital record at discharge and who also
attended the follow-up visit.

Results

Patient characteristics. Two thousand and four patient
hospital records were reviewed. The mean age was 60

± 9 years (range 24-74 years). Twenty-one percent
(421/2004) were women, of whom 87.6% (369/421)
were post-menopausal (3.3%, 14/421) on hormone re-
placement treatment.

Thirty-seven point three percent of patients were
admitted for AMI, 37.3% for ISCH, and the remaining
25.4% for revascularization procedures (12.5% for
PTCA, 12.9% for CABG). By diagnostic category, the
proportion of women for each clinical event was: AMI
17.8%, ISCH 30.2%, PTCA 16.0%, and CABG 8.5%. 

Risk factors in hospital medical records. A number
of medical records did not provide complete informa-
tion on the risk factors present at the time the cardiac
clinical event occurred. Table I indicates the percentage
of risk factors about which information was missing.
Data on BMI were those most frequently absent, while
information on smoking and blood pressure was that
most frequently reported. Data on serum cholesterol
were absent in 11% of the total sample of records, but
in as many as 25% of hospital records of patients sub-
jected to interventional procedures.

Table II lists the prevalence of patients positive at
the time of admission for each risk factor as reported in
the hospital medical records. Hypercholesterolemia
(moderate plus severe), a family history of premature
coronary heart disease and hypertension were highly
prevalent factors (being present in 47 to 59% of pa-
tients). Current smoking was reported in more than one
third of patients, while obesity and diabetes were less
frequent. The prevalence of each risk factor was rather
similar in patients admitted for different types of clini-
cal event, with the exception of smoking that was re-
ported twice more frequently in patients admitted for
AMI than in those presenting with another type of car-
diac event.

Some of the risk factors were changed between the
time of admission and discharge. SBP and DBP de-
creased (in 1920 patients for whom the values were
recorded both at entry and before discharge) from
140.0 ± 24.1 and 83.8 ± 13.8 mmHg at admission to
127.4 ± 17.4 and 77.9 ± 9.4 mmHg on discharge (p =
0.0001 for both SBP and DBP changes). Blood glucose
(entry and discharge values recorded for 1939 patients)
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Table I. Numbers and percentages of missing reports of individual risk factors in hospital medical records by type of clinical event.

Clinical event Smoking BMI Blood Total serum Blood Menopause Family history of
pressure cholesterol glucose premature CHD

AMI (n=747) 11 (1.5%) 171 (22.9%) 25 (3.3%) 22 (2.9%) 56 (7.5%) 5 (3.8%) 72 (9.6%)
ISCH (n=748) 21 (2.8%) 226 (30.2%) 34 (4.5%) 67 (8.9%) 58 (7.7%) 15 (6.6%) 93 (12.4%)
PTCA (n=250) 9 (3.6%) 45 (18.0%) 8 (3.2%) 66 (26.4%) 14 (5.6%) 2 (5.0%) 33 (13.2%)
CABG (n=259) 22 (8.5%) 41 (15.8%) 17 (6.6%) 65 (25.1%) 20 (7.7%) 3 (13.6%) 35 (13.5%)
Total (n=2004) 63 (3.1%) 483 (24.1%) 84 (4.2%) 220 (11.0%) 148 (7.4%) 25 (5.9%) 233 (11.6%)

AMI = acute myocardial infarction; BMI = body mass index; CABG = coronary artery bypass grafting; CHD = coronary heart dis-
ease; ISCH = acute myocardial ischemia without evidence of infarction; PTCA = percutaneous transluminal coronary angioplasty.



decreased from 7.14 ± 3.4 to 5.93 ± 1.9 mmol/l (p =
0.0001), while serum lipid values (entry and discharge
values recorded for 1725 patients) decreased only
slightly [total cholesterol from 5.6 ± 1.3 to 5.5 ± 1.3
mmol/l (p = NS); HDL cholesterol from 1.14 ± 0.4 to
1.06 ± 0.3 mmol/l (p = 0.001); triglycerides from 1.82
± 1.0 to 1.76 ± 0.9 mmol/l (p = 0.046)].

Drug therapy in medical records. The prevalence of
reported drug therapy upon discharge by type of clini-
cal event is shown in table III. Upon discharge, 79.7%
(235/295) of patients taking lipid-lowering drugs used
statins and 20.3% (60/295) used fibrates. Table IV
shows the reported medications by risk factor upon dis-
charge.

Characteristics of patients at follow-up examination.
Eighty-nine percent (1784/2004) of the patients whose
hospital medical records had been examined attended

for interview at the follow-up clinical examination per-
formed 6 to 9 months after discharge (89.5% in North-
ern, 87.7% in Central, and 93.3% in Southern Italy hos-
pital units). The response rate to the interview by type of
clinical event ranged from 86.4% after CABG to 91.2%
in patients with myocardial infarction. The care of pa-
tients during the follow-up period was managed by pri-
mary care physicians (30.5%), cardiologists (37.2%) or
at in-hospital outpatient clinics (42.4%). 

Thirty-one patients (1.5%) died before the follow-
up examination (by type of initial clinical event: 17
among AMI, 12 among ISCH, 1 among PTCA, and 1
among CABG patients). During the follow-up period,
32.9% (588/1784) of patients reported new clinically
relevant cardiac events (by type of initial clinical event:
CABG 12.9%, PTCA 21.1%, AMI 37.3%, and ISCH
39.2%).

At the follow-up examination, 62.9% of patients de-
fined their own clinical condition as improved (78.3%
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Table II. Numbers and prevalences of patients positive for each risk factor as reported at the time of hospitalization in hospital medical
records by type of clinical event.

Clinical event Smoking Obesity Hypertension Hypercholesterolemia Diabetes Family history of
premature CHD

Moderate Severe

AMI 374 (50.0%) 80 (13.9%) 329 (45.5%) 227 (31.3%) 177 (24.4%) 123 (17.8%) 373 (52.2%)
ISCH 189 (26.0%) 72 (13.8%) 373 (52.2%) 252 (37.0%) 162 (23.8%) 156 (22.6%) 340 (51.9%)
PTCA 73 (30.3%) 39 (19.0%) 96 (39.6%) 64 (34.8%) 58 (31.5%) 32 (15.5%) 115 (53.0%)
CABG 47 (19.8%) 25 (11.5%) 102 (42.1%) 65 (33.5%) 40 (20.6%) 56 (23.4%) 148 (66.0%)
Total 683 (35.2%) 216 (14.2%) 900 (46.9%) 608 (34.0%) 437 (24.5%) 367 (20.2%) 976 (55.1%)

Abbreviations as in table I.

Table III. Prevalence (%) of reported drug prescriptions at the time of hospital discharge by type of clinical event.

Clinical event Antiplatelets/ Heparin Beta- ACE- Calcium Lipid-lowering Nitrates Digoxin Others
aspirin blockers inhibitors antagonists drugs

AMI 78.4 11.0 48.2 49.5 25.6 12.3 70.8 4.6 43.5
ISCH 74.0 7.9 44.9 35.1 60.3 17.5 63.6 8.1 39.4
PTCA 80.8 19.6 42.4 25.6 57.6 19.6 72.0 1.6 53.2
CABG 65.6 13.9 20.5 23.9 54.1 10.0 34.7 10.8 61.4
Total 75.4 11.3 42.7 37.9 46.2 14.9 68.6 6.3 45.5

Abbreviations as in table I.

Table IV. Prevalence (%) of reported drug prescriptions at the time of hospital discharge by risk factor.

Risk factor Antiplatelets/ Heparin Beta- ACE- Calcium Lipid-lowering Nitrates Digoxin Others
aspirin blockers inhibitors antagonists drugs

Hypertension 75.2 10.4 44.4 49.3 53.2 14.6 69.0 6.1 47.3
Hypercholesterolemia

Moderate 76.0 10.5 44.4 36.8 46.1 11.3 64.8 5.4 44.8
Severe 75.7 10.5 44.6 36.8 44.4 39.8 66.4 4.1 41.6

Diabetes 71.4 11.7 34.1 47.1 53.7 12.5 74.4 12.5 70.0



in the revascularization group, 59.9% in the AMI
group, 55.7% in the ISCH group).

At the follow-up examination 99.4% of patients
were under drug treatment and 45.4% followed a diet.
Table V shows the medications reported by patients at
interview and their adherence to the drug treatment pre-
scribed at discharge. Adherence to the various medica-
tions ranged between 70 and 90%, with the highest ad-
herence seen for antiplatelet agents.

Risk factors at follow-up. Table VI shows the preva-
lence of uncontrolled coronary risk factors among the
subjects attending the follow-up examination per-
formed 6 to 9 months after hospital discharge, com-
pared to the prevalence in the same subjects at the time
of hospital discharge. Prevalences have been calculated
after omitting subjects with missing data in the original
hospital records.

Obesity. Of the 1521 patients whose BMI could be cal-
culated from the initial hospital record, 216 (14.2%) had
a BMI ≥ 30 kg/m2 in the hospital record and had been
defined as obese. Only 144 of the latter were still obese
at the follow-up visit, but 66 patients whose BMI was
< 30 kg/m2 at the time of hospital discharge were found
to be obese at the follow-up visit, and this brought the
prevalence of obesity at follow-up to 13.8% (Table VI).

Eighty-one point five percent of the patients with a
diagnosis of obesity on discharge, when interviewed at
the follow-up examination, reported to have received
dietary counseling before (52.2%), during (35.4%) or
after (12.4%) hospitalization, mostly in a hospital

(53.4%), or by their primary care physicians (34.7%) or
by a dietician (18.2%).

Counseling about physical activity was given in
54.2% of cases, but only 32.4% of obese patients re-
ported that they regularly performed physical training.
An attempt to lose weight was reported in 72.2% of
cases, mainly by diet only (69.9%) or diet plus physical
activity (24.4%).

Hypertension. One thousand seven hundred and four of
the 1920 patients with blood pressure information in
the initial hospital record attended the follow-up exam-
ination. Seven hundred and ninety-one (46.4%) of
these patients could be defined as uncontrolled hyper-
tensives at the time of discharge as their SBP was ≥ 140
mmHg or their DBP ≥ 90 mmHg. At the follow-up ex-
amination 255 (32.2%) of these patients were still
found to have uncontrolled hypertension. At that time,
the prevalence of uncontrolled hypertension was high-
er in women (40.2%) than in men (30.3%).

Eighty-nine point nine percent of the patients with a
diagnosis of hypertension on hospital discharge had
been informed about their risk factor; 93.7% of them
before the acute cardiac event. In 68.7% of cases, in-
formation had been given by a general practitioner, in
23.6% in hospital.

In 84.9% of cases measures were undertaken to
lower blood pressure, mostly (83.7%) by drug therapy.
Dietary counseling was given to 47.9% of hypertensive
patients at the time of discharge from hospital, but on-
ly 20.1% of them reported to be still on a diet at the time
of the follow-up examination.
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Table V. Adherence to the prescribed drug treatment in the 1784 patients who complied with the follow-up examination.

At discharge At follow-up Follow-up vs discharge
(n=) (n=) (%)

Antiplatelets 1343 1219 90.8
Beta-blockers 775 630 81.3
ACE-inhibitors 666 541 81.2
Calcium antagonists 826 639 77.4
Lipid-lowering drugs 276 192 69.6
Nitrates 1219 887 72.8

Table VI. Changes in number and prevalence of uncontrolled risk factors at the time of hospital discharge and at follow-up examina-
tion.

Patients examined At discharge At follow-up

Obesity 1521 216 (14.2%) 210 (13.8%)
Blood pressure ≥ 140/90 mmHg 1704 791 (46.4%) 255 (32.2%)
Blood glucose > 7 mmol/l 1528 313 (20.4%) 199 (13.0%)
Cholesterol 1576

≥ 5.2-6.2 mmol/l 535 (33.9%) 591 (37.5%)
> 6.2 mmol/l 391 (24.8%) 390 (24.7%)

Smoking 1784 618 (34.6%) 243 (13.6%)



Diabetes. One thousand five hundred and twenty-eight
of 1856 patients with blood glucose information in the
initial hospital record attended the follow-up examina-
tion. At the time of hospital discharge 313 (20.4%) of
these patients could be defined as diabetics as their fast-
ing blood glucose was > 7 mmol/l. At the follow-up ex-
amination 13.0% of the patients still had a poor
glycemic control (18.3% of women, 11.6% of men).

Ninety-six point three percent of patients with a di-
agnosis of diabetes at the time of hospital discharge had
been informed about their condition, most of them
(95.1%) before the acute cardiac event. Sixty-three per-
cent of the patients had been informed by their physi-
cian and 21.4% in hospital.

Seventy-five point eight percent of patients were on
hypoglycemic drug therapy, 64.7% had received di-
etary counseling at hospital discharge and 66.1% of
them were still adhering to a diet.

Hypercholesterolemia. Of 1784 patients with informa-
tion on serum cholesterol in the initial hospital records,
1576 attended the follow-up examination. Among these
patients, at the time of hospital discharge 650 (41.2%)
had normal (< 5.2 mmol/l), 535 (33.9%) moderately el-
evated (between 5.2 and 6.2 mmol/l) and 391 (24.8%)
severely elevated (> 6.2 mmol/l) total cholesterol con-
centrations. At the follow-up visit, there was an in-
crease in the percentage of subjects with moderately el-
evated (37.5%) cholesterol concentrations, while the
percentage of subjects with severely elevated choles-
terol concentrations was substantially unchanged
(24.7%).

Fifty point four percent of patients with moderately
elevated cholesterol levels had been informed about
their condition, mostly before (64.4%) or during
(26.2%) hospitalization. In 47.3% of cases, patients
were informed by a primary care physician, while in
26.2% by hospital doctors.

Treatment was prescribed to 44.7% of the patients
with moderately elevated cholesterol levels (diet and
lifestyle changes in 82%, drugs in 42.2%). This was
done before the acute event in 58.2% of cases, during
the stay in hospital in 22.5%, and after hospital dis-
charge in 16.4%. Forty-five point four percent of pa-
tients examined at follow-up were still on a diet.

Eighty-five point six percent of patients with se-
verely elevated cholesterol levels had been informed
about their condition, mostly by their physician
(46.8%) and before the acute event (67.4%). Treatment
was prescribed to 79.3% of these patients, with diet and
lifestyle changes in 73.0% and drugs in 56.2% of cas-
es. The intervention was started before the acute event
in 58.4% of cases, during the in-hospital period in
26.3% and after hospital discharge in 13.0%. The
prevalence of subjects on a diet at the follow-up visit
was 52.6%.

Out of 650 patients with normal cholesterol levels
at the time of hospital discharge, 231 (35.5%) exhib-

ited elevated levels at the follow-up examination
(27.0% moderately and 8.5% severely elevated lev-
els). Drug treatment was reported by only 10.4% of
these patients.

Cigarette smoking. Of the 1784 patients with informa-
tion about their smoking habits in the initial hospital
records who also attended the follow-up visit, 618
(34.6%) were indicated as current smokers in the hos-
pital record. The prevalence of current smokers de-
creased to 13.6% at the follow-up examination. At fol-
low-up 14.6% of men and 9.5% of women were still
current smokers, with a mean consumption of 12 ± 9
cigarettes/day. At follow-up 80.8% of current smokers
referred that they had received advice about the risk of
smoking before (39.4%), during (52.9%) or after
(7.7%) hospitalization. In 64.1% of cases the advice
had been given by hospital doctors and in 35.9% by pri-
mary care physicians.

Family history of coronary heart disease. A family his-
tory of premature coronary heart disease was found in
976 (55.1%) of the 1771 patients for whom information
on family history was available in the hospital medical
records and who also attended the follow-up examina-
tion. Seventy-seven point three percent of these patients
had been informed about the risk of a positive family
history, mostly during the in-hospital period (62.7%).
Only 16.0% of patients were informed by their physi-
cian. Screening for coronary risk factors was extended
to relatives of the patients but relatives of only 5.4% of
the patients adhered, with the following prevalences:
brothers in 19.5% of cases, sisters in 10.9%, father in
3.8%, mother in 3.1%, and sons and daughters in 5.4%
of cases.

Discussion

MC’95 is a study aimed at providing a detailed
knowledge about the prevalence and the management
of risk factors in patients affected by the different clin-
ical types of coronary heart disease in Italy. An Italian,
almost contemporary survey9 dealing, among other
points, with risk factor measurement, was methodolog-
ically different from MC’95 and had included only
post-myocardial infarction patients. The MC’95 survey
was conducted a short time following a similar survey
that involved hospital centers in nine European coun-
tries (EUROASPIRE I)8. Our observations can be com-
pared with the findings of this large methodologically
international study. A second European survey, EURO-
ASPIRE II10, has been more recently completed, and
our observations will also be compared with the find-
ings of this survey, although this was conducted 3 to 4
years later.

From the analysis of the results of our Italian survey,
it is clear that in Italy there is still a wide potential to re-
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duce the recurrence of subsequent events in patients
who have already experienced coronary events, by in-
tervening on modifiable risk factors. However, it must
be stated that risk factor management in Italy is not
worse than in many other European countries and, un-
der several aspects, can be considered even better.

The MC’95 study was based firstly on the examina-
tion of hospital records and, secondly, on a follow-up
examination of the patients whose hospital records had
been reviewed. Therefore, it is important to comment
on the quality of the hospital records examined and on
the participation of the patients invited for the follow-
up examination. Information on the main cardiovascu-
lar risk factors in retrospectively examined hospital
records was more satisfactory in the MC’95 study than
in the EUROASPIRE I8 and even in the more recent
EUROASPIRE II10, with a 96.9% recording of the
smoking habit (versus 81.6 and 87.7% in EURO-
ASPIRE I and II respectively), a 93.6% recording of
blood glucose (versus 74.8 and 86.8%) and an 89.0%
recording of total cholesterol (versus 57.4 and 67.1%).
Blood pressure was equally well recorded in both the
MC’95 and the EUROASPIRE studies (95.8 versus
90.8 and 95.3% respectively) and the BMI equally in-
frequently recorded (75.6 versus 83.1 and 72.4% re-
spectively).

The attendance of patients invited to the follow-up
examination was remarkably high in MC’95 (89%),
and favorably compared to an average attendance of
73.4 and 75% in the European countries surveyed in
EUROASPIRE I and II. The information provided by
the MC’95 study can therefore be considered relevant
and reliable.

Analysis of the MC’95 results shows that smoking
was one of the best-treated risk factors throughout the
study. The prevalence of current smoking fell dramati-
cally from 34.6% at the time of hospitalization to
13.6% at follow-up. This prevalence is lower than the
average prevalence found in EUROASPIRE II at the
time of interview (21.1%). In MC’95, patients with an
AMI or coronary surgery were more sensitive to the
smoking-cessation counseling. However, the low
prevalence of smoking found in CABG patients at fol-
low-up examination, which is a plausible result consid-
ering the severity of this condition, may be confounded
by several biases (selection through survival, influence
on management decisions, etc.). The reduction in
smoking was, on the other hand, attenuated in PTCA
patients (-3.4% compared to -10.6% in CABG and
-31.6% in AMI patients).

Considering the data resulting from hospital med-
ical records, 69.8% of patients had a previous or current
experience with smoking. Most probably, this was an
underestimation, since a history of smoking was re-
ported at interview during the follow-up examination in
more than 95% of patients examined. Thus, cigarette
smoking is a risk factor present in the vast majority of
Italian coronary heart disease patients.

Cigarette smoking accounts, in a dose-related way,
for as many as 30% of all coronary heart disease deaths
in the United States10. Benefits from smoking cessation
have been consistently demonstrated for coronary and
for cerebrovascular diseases11. Counseling interven-
tions delivered by physicians can be effective in this
context. Eighty point eight percent of the MC’95 pa-
tients attending the interview had received advice (88%
in EUROASPIRE II), although this was given before
the acute event only in 41.8% of cases. Besides, coun-
seling was delivered mainly in the hospital setting.
Therefore, measures apt at extending counseling, espe-
cially in primary care, are mandatory.

The relation between obesity and coronary heart
disease risk, morbidity and mortality is now well de-
fined, although several confounders such as hyperten-
sion, dyslipidemia or hyperinsulinemia might explain
this association11,12. In our study about 14% of patients
were obese when they left the cardiac care unit and af-
ter 6 months of follow-up only a very slight overall
variation in the prevalence of this condition was ob-
served, because the proportion of previously obese pa-
tients who had lost weight was compensated by other
patients who had become overweight in the meantime.
The prevalence of obesity among the patients inter-
viewed in the MC’95 study was quite lower than the av-
erage reported in EUROASPIRE I (25.3%) and II
(31.3%). The potential for a more appropriate interven-
tion aimed at weight reduction appears evident. The in-
sufficient awareness of the risk due to obesity even
among hospital doctors is indicated by the finding that
both in MC’95 and EUROASPIRE II data about BMI
were not reported in patient medical records in about
one fourth of cases. Once again, physicians involved in
primary care ought to treat obesity more adequately by
means of counseling regarding lifestyle modifications
and exercise4-6, especially if the condition is associated
with other risk factors. In particular, training programs
that increase physical activity should be implemented
for the achievement and for the subsequent mainte-
nance of the weight reduction13,14.

One of the most interesting results in this study was
a substantial reduction (from 46.4 to 32.2%) in the
prevalence of elevated blood pressure at the 6-month
follow-up examination. This was a common feature of
all diagnostic categories. This is in contrast with results
emerging in the EUROASPIRE surveys8,10 where about
half the patients were still defined as uncontrolled hy-
pertensives at the time of interview. Our study reveals a
high degree of attention from Italian medical services
as well as Italian epidemiologists15 to the control of hy-
pertension, although as many as 46.4% of coronary pa-
tients at the time the coronary event occurred, and as
many as 32.2% 6 to 9 months later, still had blood pres-
sure values above the desirable level (< 140/90 mmHg).
It is impossible to define by which drugs the antihyper-
tensive effect was achieved in these coronary patients,
since many drugs (such as beta-blockers, ACE-in-
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hibitors, calcium antagonists) were prescribed for oth-
er clinical indications besides hypertension.

Although a further reduction is still desirable, a fa-
vorable reception of the guidelines on the treatment of
hypertension16 by the Italian medical community
emerges from our data.

One of the risk factors most neglected in current
practice in Italy appears to be elevated serum choles-
terol, which was not reported in 11% of medical
records (in 26.4% after PTCA and 25.1% after CABG).
The prevalence of hypercholesterolemia, when record-
ed, was quite large (58.5% for total cholesterol levels
≥ 5.2 mmol/l and 24.5% for total cholesterol levels
> 6.2 mmol/l). With reference to the coronary events,
the prevalence of hypercholesterolemia was slightly
and non significantly higher in ISCH and PTCA pa-
tients.

The prevalence and the level of hypercholes-
terolemia were only marginally changed after 6
months. These results refer to patients examined 6 to 9
months after different types of coronary events, and
therefore cannot be compared with the unexpected and
relevant finding9 of levels of cholesterol and triglyc-
erides being lower 1-2 years after myocardial infarction
and becoming higher 3-6 years later. Interestingly, in
MC’95 about one third of subjects with normal choles-
terol levels at the time of discharge from cardiac hospi-
tal units had hypercholesterolemia 6 months later and
only 10.4% of these subjects received lipid-lowering
treatment. It is well known that serum total cholesterol
concentrations decrease after acute myocardial is-
chemia and then return to their original levels from
weeks to months after the acute event17. Therefore, a
correct evaluation would necessitate that the measure-
ment of cholesterol levels be repeated during several
months after hospitalization.

With reference to the different clinical events, the
prevalence of hypercholesterolemia was only slightly
higher in ISCH and PTCA patients (Table II).

The 1994 EAS recommendations identified the tar-
get of 5.2 mmol/l as desirable in coronary patients4 and
the 1998 recommendations lowered this target to 5.0
mmol/l5. However, our results show that different tar-
gets prevailed in the opinion of Italian cardiologists and
primary care physicians who gave more attention to pa-
tients presenting with total cholesterol levels > 6.2
mmol/l and less to patients with moderately but still
substantially elevated levels (between 5.2 and 6.2
mmol/l). Interventional studies in secondary prevention
(4S, CARE, LIPID) have demonstrated beyond any
doubt the benefits of lowering lipids with HMG-CoA
reductase inhibitors (simvastatin and pravastatin) in
coronary patients2,3,18. Pleiotropic effects of these drugs
independent of their action on lipids have also been
suggested19. Moreover, results from the very recent
AFCAPS/TexCAPS study highlight the benefit of treat-
ing with lovastatin even individuals with average cho-
lesterol levels and without previous coronary heart dis-

ease20. Despite this evidence, only about 15% of Italian
coronary patients were given lipid-lowering drugs
(mostly simvastatin and pravastatin) at the time of dis-
charge (39.8% of subjects with severe hypercholes-
terolemia and only 11.3% of subjects with moderate
hypercholesterolemia). In comparison, in the EURO-
ASPIRE study21, 33% of the coronary patients received
lipid-lowering drugs and, of those using these drugs,
one third still had total cholesterol levels > 5.5 mmol/l.

At follow-up examination, only 69.6% of the pa-
tients of the MC’95 survey were still being treated with
the prescribed hypocholesterolemic drugs.

This is also in accordance with reports from the
United States of low rates of treatment of elevated
serum lipids in patients with suspected and proven
coronary heart disease22,23. In our survey levels of
awareness before hospitalization were 64.4% in mod-
erate and 67.4% in severe hypercholesterolemia, defi-
nitely lower than in EUROASPIRE21 which has been
carried out in 1995-1996 (79.0%), although higher than
those reported in the ARIC study24 which refers to the
year 1983, after the implementation of the NCEP
guidelines.

Diabetes is another important risk factor that, in
turn, is associated with conditions such as hyperlipi-
demia, obesity or hypertension contributing to the glob-
al risk25. At follow-up the prevalence of uncontrolled
blood glucose in the Italian population of coronary pa-
tients was found to be 13%, a lower prevalence than in
the EUROASPIRE II study cohort (28%). A higher de-
gree of awareness and a better attention to this problem
in primary care settings may explain this finding.

Data collected about medications prescribed during
hospitalization, at the time of discharge and during the
subsequent months help to outline an interesting pic-
ture about prophylactic drug therapy in coronary heart
disease patients in Italy. Antiplatelet agents, particular-
ly aspirin, were used in 68.3% of patients at follow-up
with no major variation among diagnostic categories.
This use was somewhat lower than in EUROASPIRE I
(81.2%) and II (85.9%). Nitrates were widely used dur-
ing follow-up, with a prevalence of 49.9% correspond-
ing to that of EUROASPIRE I (49.2%), The benefits of
nitrate therapy are well described in patients with resid-
ual ischemia, heart failure or post-infarction hyperten-
sion, although long-term benefits in secondary preven-
tion are minimal26,27. The efficacy of nitrates in terms of
myocardial remodeling after acute ischemia is still de-
bated28.

The reported use of beta-blockers (42.7% at the
time of discharge and 34.7% at follow-up) was lower
than in EUROASPIRE I (53.7%) and II (62.9%), de-
spite the evidence of benefits in terms of coronary heart
disease mortality and life expectancy29. In contrast,
there was a more widespread use of ACE-inhibitors in
the AMI group (49.5%) and in hypertensive patients
(49.3%). The prevalence of the use of calcium antago-
nists in secondary prevention was also quite high
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(35.8% at follow-up), similar to the average value re-
ported in EUROASPIRE I (36.3%). MC’95 data indi-
cate that in Italy these drugs are particularly used in
subjects with obesity and hypertension, and their use is
quite lower (25.6 versus 53.2%) in post-myocardial in-
farction patients, a condition in which the prevalence of
treatment with dihydropyridine calcium antagonists
has been disappointing30.

More than one half of Italian patients reported
a family history of coronary heart disease, especially
in the group of patients submitted to CABG. This
prevalence closely corresponds to those reported in
EUROASPIRE I (52.5%) and II (54.8%). In 15% of
cases, first-degree relatives had experienced a coronary
event at a premature age (before 50 years). This preva-
lence is about half that reported in EUROASPIRE I and
II, where prematurity was defined on the basis of more
generous criteria. Seventy-five percent of patients were
informed about this risk factor, mainly during the hos-
pitalization period, and very seldom was the informa-
tion delivered by general practitioners. The screening
for coronary risk factors was extended to the patients’
offspring in only 5.4% of cases and to only one fifth of
their siblings.

The results of the MC’95 study offer a unique op-
portunity to evaluate the state of the art of the manage-
ment of the secondary prevention of coronary heart dis-
ease in Italy. A comparison with the results of a
prospective survey, already concluded (MC2000 study)
could allow us to understand to which extent the guide-
lines of the ESC-EAS-ESH Task Force for the preven-
tion of coronary heart disease5 are being accepted and
put into practice 5 years later.
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Appendix

The following investigators participated in the MC’95 study:

Geriatric Hospital of Ancona, Department of Cardiology - Pa-
ciaroni E., Raffaeli S.; University of Bari, Department of Car-
diovascular Diseases - Rizzon P., Del Laura D.; Ospedale Mag-
giore of Bologna, Department of Cardiology - Bracchetti D.,
Rubboli A., Leonardi G.; University of Brescia, Department of
Cardiology - Visioli O., Assanelli D.; University of Cagliari, De-
partment of Cardiology - Cherchi A., Lai C., Fusco C.; Hospital

S. Michele of Cagliari, Department of Cardiology - Sanna A.,
Marras L., Crabu E., Lazzaroli A.; Hospital of Caserta, Depart-
ment of Cardiology - Chieffo C., Di Stasio M.; University of
Catania, Department of Cardiology - Giuffrida G., Passaniti A.,
Calvi V.; M. Bufalini Hospital of Cesena, Department of Cardi-
ology - Pretolani E., Pretolani M.; University of Chieti, Cardio-
vascular Department - Barsotti A., Gallina S., De Finis A., Gae-
ta M., Padula M.; Hospital of Cosenza, Department of Cardiol-
ogy - Plastina F., Battista F.; University of Florence, Department
of Medicine - Gensini G.F., Del Pace S., Comeglio M.; Univer-
sity of Genoa, Department of Cardiology - Caponnetto S.,
Maragliano P., Delfino L.; University of L’Aquila, Department
of Internal Medicine - Santucci A., Gentile M., Giuliani E.,
Bellini C.; Hospital of Lecco, Department of Cardiology - Bossi
M., Alessandro B.; University of Messina, U.C.I.C. - Arrigo E.,
Luzza F.; University of Messina,  Department of Internal Medi-
cine - Frisina N.; Consolo Hospital of Mestre, Department of
Cardiology - Piccolo E., Ragazzo M.; Hospital S. Paolo of Mi-
lan, Department of Cardiology - Fiorentini C., Beltrami A., Pan-
na S., Lanzafame A.S.; University of Milan, Department of In-
ternal Medicine - Libretti A., Colombo F.; Hospital L. Sacco of
Milan, Department of Cardiology - Polese A., Benevento F.;
Hospital of Moncalieri, Department of Cardiology - Lavezzaro
G., Spinnler M.T.; Hospital of Monte-scano, Department of Car-
diac Rehabilitation - Cobelli F., Parziale P.; University of
Naples, Department of Medicine - Chiariello M., Perrone Filar-
di P., Betocchi S.; University of Naples, Department of Medi-
cine - de Divitiis O., Di Somma S., Cudemo G., Carotenuto A.;
Hospital Monaldi of Naples, Department of Internal Medicine -
Sensale P.; University of Novara, Department of Cardiology -
Trevi G.P., Magnani A.; University of Palermo, Department of
Clinical Pathophysiology - Novo S.; University of Palermo, De-
partment of Cardiovascular Diseases - Raineri A., Traina M.,
Leone S.; University of Parma, Department of Medicine and
Nephrology - Borghetti A., Cavatorta A., Arisi S., Adornini G.;
University of Perugia, Department of Cardiology - Corea L.,
Mariotti M.; University of Pisa, Department of Cardiology -
Mariani M., Biadi O.; “La Sapienza” University of Rome, De-
partment of Cardiac Surgery - Campa P.P., Mastroianni M.A.,
Plaustro G.; Hospital S. Camillo of Rome, Department of Car-
diology - Prati P., Boschetti C., Pulcini M.; Hospital S. Filippo
Neri of Rome, Department of Cardiology - Santini M., Magris B.;
“Tor Vergata” University of Rome, Department of Internal Med-
icine - Strano A., Sanguigni V.; University of Turin, Department
of Internal Medicine - Bru-sca A., Caruzzo C., Milone F., Garbo
R.; Hospital of Trieste, Department of Cardiology - Camerini F.,
Gori P.; Hospital S. Maria della Misericordia of Udine, Depart-
ment of Cardiology - Vanuzzo D., Pilotto L.; Hospital of Venice,
Department of Medicine - Ambrosio G., Leprotti C.
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