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Background. There is an increasing interest in monitoring cardiovascular risk factor levels and
their treatment. Two studies were run in patients discharged from Divisions of Internal Medicine.

Methods. Two studies, respectively conducted in 1996 and 1999, have collected data on the diag-
noses of cardiovascular diseases and cardiovascular risk factor levels and treatment in 6450 and 8133
patients (age > 35 years) discharged during 1 week from 235 and 345 Italian Divisions of Internal
Medicine.

Results. The second survey revealed: a relative increase in heart failure and cerebrovascular dis-
ease diagnoses; lower serum levels of total cholesterol and triglycerides, lower systolic and diastolic
blood pressure mean levels, and a decreased incidence of the habit of smoking among males. The pro-
portion of treated hypertensives (blood pressure > 140/90 mmHg, or the use of antihypertensive
drugs) increased slightly (65 to 68 % among men and 69 to 71% among women). A reduction in the
use of ACE-inhibitors was observed, balanced by an increase in the use of angiotensin II antagonists.
The proportion of treated dyslipidemic patients (total cholesterol levels > 250 mg/dl, or HDL choles-
terol levels < 35 mg/dl or triglyceride levels > 200 mg/dl or the use of hypolipidemic drugs) signifi-
cantly increased from 10 to 25% among males and from 12 to 25% among females, due to a substan-
tial increase in the use of statins.

Conclusions. During a 3-year period increasing attention for cardiovascular risk factors and their
treatment among patients discharged from Divisions of Internal Medicine has been documented. In
particular, there has been a large increase in the use of statins, although large segments of patients
may need further attention and drug treatment.

(Ital Heart J 2003; 4 (7): 460-467)

and to describe the time trends in the rela-
tive prevalence of major cardiovascular di-

Introduction

Two projects recently concluded 3 years
apart had the purpose of describing, in
large populations of patients discharged
from Divisions of Internal Medicine in
Italy, the relative prevalence of the most
common diagnoses, the mean levels of
some cardiovascular risk factors, and the
prescribed treatment for the same risk fac-
tors. Major findings have been indepen-
dently reported elsewhere for the two stud-
ies!?2.

There were some slight methodological
differences in the two studies but some ba-
sic comparisons are anyhow feasible at
least for one subgroup of variables.

The purpose of this analysis was to re-
view the two studies in a comparative way,
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agnoses and in cardiovascular risk factor
mean levels and their treatment, during a 3-
year period.

This may help in monitoring the atten-
tion and attitude of physicians towards car-
diovascular risk factors, their treatment and
cardiovascular prevention in general which
seems to be a very sensitive issue in the pre-
sent era of treatment and prevention, even
outside the area of specialists in cardiology.

Methods

In both projects, named FAPOI-1 and
FADOI-2, data were collected from the
clinical records of patients discharged dur-
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ing the last week of October 1996 and 1999 respective-
ly. The two projects recruited 235 and 345 Divisions of
Internal Medicine spread all over the country respec-
tively. Overall, 6450 patients were considered in the
first study and 8133 in the second study.

Since the focus was made on the problems related to
cardiovascular diseases and their risk factors, the com-
parative analysis was limited to subjects aged = 35
years for a total of 5904 and 7576 patients respectively.

Data were collected in a standard way from the orig-
inal clinical records, dealing with general information,
the values of measured cardiovascular risk factors, the
awareness on the presence of certain conditions such as
hypertension and dyslipidemia, the official discharge
diagnoses, the reconstructed cardiovascular diagnoses
based on defined criteria, and the treatment of some
cardiovascular risk factors as prescribed at discharge.

Further details on the methodology may be found in
the original papers'?.

Results

In table I the age and sex distribution of the patients
aged = 35 years and enrolled in the two studies are giv-
en. Testing the distributions by the x? test suggested that
there was no statistically significant difference between
the two study populations and therefore the original data
were treated without computing any age standardization.

In table II the relative frequencies of some cardio-
vascular diagnoses are reported, separately for men and
women. Unfortunately the diagnoses of coronary heart

Table I. Distribution by sex and age of patients aged = 35 years
in the two studies.

FAPOI-1 FADOI-2
(1996) (1999)
Men
Age (years)
35-44 174 (6%) 230 (6%)
45-54 333 (11%) 413 (12%)
55-64 585 (20%) 681 (19%)
65-74 896 (31%) 1110 (31%)
75-84 683 (23%) 799 (22%)
> 85 248 (9%) 372 (10%)
Total 2919 (100%) 3605 (100%)
Women
Age (years)
35-44 147 (5%) 181 (5%)
45-54 261 (9%) 307 (8%)
55-64 492 (16%) 614 (16%)
65-74 797 (27%) 976 (25%)
75-84 824 (28%) 1137 (29%)
> 85 464 (15%) 656 (17%)
Total 2985 (100%) 3871 (100%)

The age distribution of both genders does not statistically differ
between the two studies.

disease, cerebrovascular disease and peripheral artery
disease and the pool of these conditions as derived from
the review of clinical records, were based on slightly
different criteria and therefore the comparison is sub-
ject to uncertainties.

On the other hand, the discharge diagnoses (based
on the 9th revision of the WHO-ICD criteria)® were
methodologically comparable. They suggest a reduc-
tion in the relative proportion of acute myocardial in-
farction which was not statistically significant for
males, but significant for females. The overall diagno-
sis of coronary heart disease is less common in both
genders but this is statistically significant only for men.

On the other hand, the increase in the incidence of
heart failure and cerebrovascular disease was statistically
significant in both genders, while the changes in the rela-
tive frequency of peripheral artery disease were not so.

Finally, the relative proportion of hypertensives (de-
fined by ad hoc criteria) was slightly lower (signifi-
cantly only for women) whereas the relative proportion
of the ad hoc definition of dyslipidemia and of diabetes
did not show any substantial differences between the
two studies.

Table III gives the mean levels, separately for men
and women, of some cardiovascular risk factors col-
lected in the two studies. Slight but statistically signifi-
cant reductions are seen between the first and the sec-
ond study for the systolic and diastolic blood pressures,
total cholesterol and non-HDL cholesterol in both gen-
ders. The serum triglyceride levels were statistically
lower in the second study among women, while no
changes were seen for HDL cholesterol. The blood glu-
cose increased in a non-significant fashion among men
whereas it decreased significantly among women. The
mean levels of serum creatinine seemed to be stable
among men and slightly but significantly lower among
women. The relative proportion of smokers was stable
among women, while it was slightly but significantly
lower among men.

The use of a small series of drugs, comparable be-
tween the two studies and dealing with all the patients
considered in this analysis, is given in figure 1. Be-
tween 1996 and 1999 there has been a significant de-
crease in the use of ACE-inhibitors largely balanced by
the increase in the use of angiotensin II antagonists. An
increase has been recorded in the use of beta-blockers
and alpha-blockers, whereas calcium antagonists have
been used with a similar frequency in the two studies.
Overall, the use of antihypertensive drugs did not
change significantly between the two studies. No
changes were recorded in the use of fibrates while there
was a marked increase in the use of statins and, conse-
quently, in the use of hypolipidemic drugs. In particu-
lar, the overall use of statins moved from 2 to 6% in all
patients. Altogether, all changes were statistically sig-
nificant except for calcium antagonists, the overall an-
tihypertensive drugs, fibrates and other hypolipidemic
drugs, in both genders.
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Table II. Prevalence of some diseases and conditions in the two studies. Men and women aged > 35 years.

FAPOI-1 FADOI-2 p
(1996) (1999)
Men
Clinical criteria*
Coronary heart disease 2826 (44.4%) 3393 (40.8%) -
Cerebrovascular disease 2824 (24.5%) 3427 (28.5%) -
Peripheral artery disease 2765 (17.5%) 3392 (23.1%) -
Cardiovascular atherosclerotic disease 2694 (54.3%) 3676 (47.3%) -
Discharge diagnosis
Acute myocardial infarction 2942 (1.8%) 3676 (1.5%) 0.390
Coronary heart disease 2942 (13.7%) 3676 (11.9%) 0.032
Heart failure 2942 (3.8%) 3676 (8.5%) <0.001
Cerebrovascular disease 2942 (13.5%) 3676 (16.5%) < 0.001
Peripheral artery disease 2942 (5.6%) 3676 (5.0%) 0.303
Ad hoc criteria
Arterial hypertension$ 2852 (74.3%) 3574 (72.2%) 0.063
Dyslipidemia®® 2942 (25.0%) 3676 (25.7%) 0.534
Diabetes$¥$ 2811 (22.9%) 3574 (24.1%) 0.275
Women
Clinical criteria*
Coronary heart disease 2906 (43.5%) 3676 (39.2%) -
Cerebrovascular disease 2894 (27.9%) 3722 (30.6%) -
Peripheral artery disease 2812 (12.8%) 3655 (18.4%) -
Cardiovascular atherosclerotic disease 2748 (53.2%) 3941 (47.8%) -
Discharge diagnosis
Acute myocardial infarction 3009 (1.4%) 3941 (0.7%) 0.005
Coronary heart disease 3009 (11.2%) 3941 (10.9%) 0.721
Heart failure 3009 (4.7%) 3941 (10.0%) < 0.001
Cerebrovascular disease 3009 (15.2%) 3941 (18.5%) < 0.001
Peripheral artery disease 3009 (3.8%) 3941 (4.0%) 0.716
Ad hoc criteria
Arterial hypertension® 2926 (79.5%) 3839 (76.1%) <0.001
Dyslipidemia®® 3009 (24.4%) 3941 (23.1%) 0.217
Diabetess$ 2880 (27.5%) 3836 (25.8%) 0.125

* diagnostic criteria not entirely comparable between the two studies; ¥ blood pressure > 140 mmHg for systolic or > 90 mmHg for di-
astolic or use of antihypertensive drugs; ¥ total cholesterol > 250 mg/dl or HDL cholesterol < 35 mg/dl or triglycerides > 200 mg/dl or
use of hypolipidemic drugs; %% blood glucose > 126 mg/dl or use of antidiabetic drugs.

The use of antihypertensive drugs among hyperten-
sives defined by ad hoc criteria is given in figure 2.
There was a slight increase in the proportion of treated
hypertensives (significant among men). Even in this
subgroup we found, as in the overall patient group, a
reduction in the use of ACE-inhibitors balanced by an
increase in the use of angiotensin II antagonists, an in-
crease in the use of beta- and alpha-blockers and a sta-
ble use of calcium antagonists. All differences were
statistically significant except those for calcium antag-
onists (in both genders) and the general use of antihy-
pertensive drugs among women.

A similar analysis is reported in figure 3 for the use
of hypolipidemic drugs in the groups of dyslipidemic
patients (defined by ad hoc criteria). A stable or slight-
ly decreased use of fibrates was accompanied by a sub-
stantial and statistically significant increase in the use
of statins moving from 7-8% in 1996 to 23% in 1999
in both sexes. This influenced the overall use of hy-
polipidemic drugs increasing from around 10-11 to
25%, in a significant manner.
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The use of antihypertensive and hypolipidemic
drugs has been computed even for some specific pa-
tient categories, i.e. coronary heart disease (clinical
criteria), cerebrovascular disease (clinical criteria)
and diabetes. The results are reported in table IV on
pooled genders. Pooling was necessary due to the lim-
ited differences between them. The overall use of an-
tihypertensive drugs was always higher among coro-
nary patients than among cerebrovascular and diabet-
ic patients. In both the cardiovascular groups, howev-
er, there was a slight decline in their use between the
first and the second survey. Changes in the use of spe-
cific drugs between the first and the second study
showed the same trends already described for the
groups of all patients, of hypertensive patients and of
dyslipidemic patients. Even the use of hypolipidemic
drugs was more common among cardiovascular pa-
tients, mainly among coronary patients. For all the
three groups of patients a clearly substantial incre-
ment in the use of statins was found when the first sur-
vey was compared with the second.
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Table III. Mean levels of some cardiovascular risk factors in the two studies among patients aged 35 year or more.

FAPOI-1 (1996) FADOI-2 (1999) p

No. Mean + SD No. Mean + SD
Men
Systolic blood pressure (mmHg) 2848 143.1 £244 3535 141.8 £24.0 0.033
Diastolic blood pressure (mmHg) 2863 83.5+123 3541 82.8+12.2 0.023
Total cholesterol (mg/dl) 2371 190.8 +47.5 3014 1859 +45.6 <0.001
HDL cholesterol (mg/dl) 1192 439 +13.5 1699 444 +13.7 0.331
Non-HDL cholesterol (mg/dl) 1146 150.0 +49.8 1633 143.8 £46.0 <0.001
Triglycerides (mg/dl) 2407 134.0 £ 80.3 3106 1329 £85.8 0.627
Blood glucose (mg/dl) 2796 1152 +48.8 3509 116.1 +49.9 0.473
Creatinine (mg/1) 2807 1.2+0.8 3528 1.2+£0.7 1.000
Smokers (%) 2627 38+0.9 3013 35+0.9 0.021
Women
Systolic blood pressure (mmHg) 2920 147.9 £25.8 3749 1449 +25.1 < 0.001
Diastolic blood pressure (mmHg) 2939 84.7+12.4 3807 832x124 <0.001
Total cholesterol (mg/dl) 2494 200.6 + 48.7 3253 196.3 +47.6 <0.001
HDL cholesterol (mg/dl) 1231 48.1 +14.0 1758 48.4 +14.7 0.576
Non-HDL cholesterol (mg/dl) 1205 155.8 £47.3 1721 151.2 £46.8 0.009
Triglycerides (mg/dl) 2498 131.8+754 3291 125.9 +70.0 0.002
Blood glucose (mg/dl) 2860 120.9 +£56.3 3769 118.6 £53.6 0.090
Creatinine (mg/1) 2890 1.1+£0.7 3803 1.0+£0.7 < 0.001
Smokers (%) 2597 8x05 3301 8+0.5 1.00

Prevalence of smokers in percent and standard error.
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Figure 1. Proportions in the use of specific drugs at the time of discharge in the two studies. Denominators: 2942 men and 3009 women in FAPOI-1;
3676 men and 3941 women in FADOI-2. aa2 = angiotensin Il antagonists; aah = all antihypertensive drugs; ab = alpha-blockers; ace = ACE-inhibitors;
ahl = all hypolipidemic drugs; bb = beta-blockers; ca = calcium antagonists; fib = fibrates; ohl = other hypolipidemic drugs; sta = statins.

Discussion charged from Divisions of Internal Medicine in Italy
had not substantially changed, confirming the high pre-

The comparisons made between these two observa- ponderance of cardiovascular diseases. However, a-
tional studies suggest that, during a 3-year period, the mong cardiovascular diseases, a relative increase was
relative frequency of some diseases among patients dis- recorded for cases of heart failure and cerebrovascular
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Figure 2. Proportions in the use of antihypertensive drugs at the time of discharge among hypertensives in the two studies. Denominators: 2208 men
and 2410 women in FAPOI-1; 2681 men and 3022 women in FADOI-2. aa2 = angiotensin Il antagonists; aah = all antihypertensive drugs; ab = alpha-
blockers; ace = ACE-inhibitors; bb = beta-blockers; ca = calcium antagonists.
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Figure 3. Proportions in the use of hypolipidemic drugs at the time of discharge among dyslipidemic patients. Denominators: 750 men and 767 women
in FAPOI-1; 1034 men and 1016 women in FADOI-2. ahl = all hypolipidemic drugs, fib = fibrates; ohl = other hypolipidemic drugs; sta = statins.

Table IV. Proportion (%) of antihypertensive and hypolipidemic drugs among patients with diagnosis of coronary heart disease, cere-

brovascular disease and diabetes.

Coronary heart disease Cerebrovascular disease Diabetes
FAPOI-1 FADOI-2 FAPOI-1 FADOI-2 FAPOI-1 FADOI-2
ACE-inhibitors 53.6 39.6 435 30.5 40.8 325
Angiotensin I antagonists 0.2 8.4 0.0 6.7 0.1 7.7
Calcium antagonists 30.4 30.1 31.8 32.0 25.0 23.0
Beta-blockers 8.8 17.3 3.7 8.5 54 11.3
Alpha-blockers 33 5.1 2.9 6.7 3.0 53
All antihypertensive drugs 72.2 68.9 62.2 59.4 56.0 56.0
Fibrates 0.6 0.5 0.7 0.4 1.2 0.5
Statins 2.5 8.6 1.1 6.9 2.5 6.6
Other hypolipidemic drugs 0.1 0.1 0.3 0.1 0.3 0.2
All hypolipidemic drugs 32 9.1 2.1 7.5 39 7.2
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disease, although any judgment made regarding these
changes should be very cautiously interpreted due to
slightly different criteria adopted for the diagnoses.

Apparently, the mean levels of some cardiovascular
risk factors were lower in the second compared to the
first study, particularly for blood pressure and serum
cholesterol and, to some extent, even for the habit of
smoking among men.

On the other hand, it is clear that there has been a
change in the therapeutic approach to some cardiovas-
cular risk factors which may partially justify their de-
creasing levels. In particular, we found a decrease in the
use of ACE-inhibitors (although still largely pre-
scribed) substituted by angiotensin II antagonists, an
increase in the use of beta-blockers and an extraordi-
nary increment in the use of statins. The last finding is,
however, still very distant from the maximum potential
use of statins, especially when considering the out-
comes and suggestions deriving from the most recent
clinical trial dealing with this drug class*. In general,
there were similar changes in the prescription of these
drugs, although at different levels, for the overall pop-
ulation of patients, for hypertensive patients, for dys-
lipidemic patients or for patients with a diagnosis of
coronary heart disease, cerebrovascular disease or dia-
betes.

Comparisons with similar studies specifically con-
ducted in Divisions of Internal Medicine are basically
impossible since such studies are not easy to find in the
literature. On the other hand, claims about the large po-
tential for a more widespread and deeper intervention
on cardiovascular risk factors targeted towards sec-
ondary prevention have been recently made by similar
studies run on patients carrying specific diagnoses of
coronary heart disease. In the EUROASPIRE studies I
and II, conducted in 9 and 15 European countries re-
spectively (including Italy), attention was focused on
patients with acute coronary manifestations or under-
going coronary surgery, for a total of over 4600 and
8100 patients in the two studies respectively>. The two
studies were run in 1995-1996 and in 1999-2000, that
is almost the same dates as the FAPOI-1 and FADOI-2
studies reported here. When comparing findings in the
same nine countries participating in both surveys the
investigators found, on both occasions, high propor-
tions of cigarette smokers (around 20%), of hyperten-
sives (around 54%) and diabetics (about 20%), a de-
creasing proportion of patients with high serum choles-
terol levels (from 86 to 59%) and an increasing propor-
tion of obese patients. The use of specific drugs was re-
ported to be on the increase between the two studies
and within the short-term follow-up of the second
study, reaching proportions of 63% for beta-blockers,
38% for ACE-inhibitors, and 61% for lipid-lowering
drugs’.

In 1995 a similar study, called MC’95, was inde-
pendently conducted in Italy enrolling more than 2000
coronary patients in 40 Italian hospitals'?. At the time
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of discharge 58% of patients were classified as hyper-
cholesterolemic, 47% as hypertensive, 35% as smok-
ers, 20% as diabetics, and 14% as obese. At the time of
discharge from hospital beta-blockers were prescribed
to 43% of patients, ACE-inhibitors to 38%, calcium an-
tagonists to 46%, and lipid-lowering drugs to 15%.
This study also documented a relatively satisfactory ad-
herence to treatment as judged at the end of a short-
term follow-up.

Just as in our two studies, both in the European and
the Italian studies information on measurements, diag-
noses and drug use was never available for the totality
of patients, suggesting that attention for risk factor
measurement and control is not universal even in high-
ly specialized settings.

Direct comparisons among the FAPOI-1, FADOI-2
studies'?>, EUROASPIRE 1 and 11> and the MC’95
study run in Italy are impossible due to the different age
ranges, typology of patients, selection criteria, etc.
However, the order of magnitude in the relative propor-
tions of hypertension, diabetes and smoking habits is
roughly the same, thus implying that the same kind of
problems is found in different clinical settings and dif-
ferent countries. The proportion of dyslipidemia cannot
be commented since the criteria adopted in the various
studies are too different. The trends in the drug treat-
ment of hypertension and dyslipidemia, when avail-
able, are also rather similar across the studies although
a much larger use of statins has been recorded in those
studies enrolling coronary patients discharged after
acute manifestations or coronary surgery. The lesser
use of statins and similarly the lesser frequency of dys-
lipidemia among patients discharged from Divisions of
Internal Medicine are partially justified by the typolo-
gy of patients, since only a small fraction of them were
admitted for acute coronary manifestations.

We are aware that the findings of the two FADOI
surveys could be overtaken by new situations emerging
during the current year. However, plans are in due
course to analyze as soon as possible the data from an-
other survey conducted in 2002. On the other hand,
comparisons with other more recent studies such as
EUROASPIRE 1I, are not fully pertinent considering
the entirely different source of data and medical envi-
ronment and the different patient selection criteria.

The role of these observational clinical studies
seems therefore essential in order to monitor the atten-
tion of both physicians and patients to cardiovascular
risk factors, their treatment and cardiovascular preven-
tion. Still, there is a considerable potential to further re-
duce cardiovascular recurrences and to improve the pa-
tients” probability of a longer survival. In fact, follow-
ing the findings of the most recent trial on the role of
statins in the secondary and primary prevention of car-
diovascular diseases?, the expectation of a marked de-
crease in the incidence of major cardiovascular events
(roughly estimated at about 25% during a 5-year span)
is quite well founded. Of course, the documentation of



Ital Heart J Vol 4 July 2003

such an achievement goes beyond the purpose and the
technical possibilities of observational studies whose
role remains of interest to check the fall-out of success-
ful clinical trials.
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