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Introduction

Arterial hypertension is a major car-
diovascular and cerebrovascular risk fac-
tor; this condition is highly prevalent
throughout the world involving about 20-
25% of the general population1,2. As
demonstrated in a number of intervention
trials, the reduction in blood pressure (BP)
in hypertensive patients is accompanied
by a significantly lower incidence of car-
diovascular complications and death3,4. In
recent years, however, despite an in-
creased awareness of the importance of
aggressively controlling hypertension and
despite the availability of several effective
and well-tolerated antihypertensive drugs,
only one third of treated patients achieve a
full normalization of BP5,6. An inadequate
reduction in BP is probably the main rea-
son why uncontrolled patients have a
greater prevalence of target organ damage,
morbidity and mortality from coronary

heart disease and stroke than well-con-
trolled hypertensive and normotensive
subjects7,8.

All current guidelines for the manage-
ment of hypertension, published at the end
of the ’90s, recommend the lowering of
BP to values < 140/90 mmHg in the gen-
eral hypertensive population and to
achieve optimal or normal BP values in
some specific subgroups such as young,
diabetic or nephropatic patients9,10. Dur-
ing the last years scientific societies have
propagated the recommendations of
guidelines worldwide. This, in order to
improve the management of hypertensive
patients and BP control. The purpose of
the present investigation was to compare
the prevalence of BP control and left ven-
tricular hypertrophy (LVH) in a cohort of
treated hypertensive patients, regularly
followed in our out-patient hospital clinic,
at the 1997 visit and after 3 years of fol-
low-up.
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Background. The aim of this study was to describe trends in blood pressure (BP) control and in the
prevalence of left ventricular hypertrophy (LVH) during 3 years of follow-up in a representative sam-
ple of treated hypertensive patients seen in our out-patient hypertension hospital clinic.

Methods. Four hundred and sixty-four hypertensive treated patients who took part in a clinical
survey at our out-patient clinic during the year 1997 and who had been submitted to a routine follow-
up visit 3 years later were included in the study. All patients were subjected to the following proce-
dures: an accurate medical history, physical examination, electrocardiogram, clinical BP measure-
ment. For the diagnosis of LVH we used two different ECG criteria: the Solokow-Lyon voltage and
the gender-specific Cornell voltage. 

Results. During the first survey, 15% of treated patients had a clinical BP < 130/85 mmHg, 25.1%
≥ 130/85 mmHg and < 140/90 mmHg, 33.6% ≥ 140/90 and < 150/95 mmHg, 26.3% ≥ 150/95 mmHg.
The corresponding figures in the second survey were 19, 26.7, 33.2 and 21.1%, respectively. Overall,
from the first to the second survey the prevalence of an effective BP control (< 140/90 mmHg) rose
from 40.1 to 46.7% (p < 0.01). At baseline, 40 patients had ECG LVH (8.6%); at the second visit, LVH
was found to have regressed in 19 of these patients. Among the 424 patients with a normal baseline
electrocardiogram, 3 developed LVH during follow-up. Hence, the prevalence of LVH decreased from
8.6 to 5.1% (p < 0.01). In terms of treatment, the prevalence of combination therapy regimens in-
creased from 68.6 to 79.7% (p < 0.05).

Conclusions. This study demonstrates that in hypertensive patients managed in a hypertension
hospital clinic, BP control improved during the long-term follow-up and that this trend was associat-
ed with a significant regression in ECG LVH.

(Ital Heart J 2002; 3 (9): 514-519)



Methods

Four hundred and sixty-four patients with essential
hypertension who took part in a clinical survey at the
out-patient clinic of our hypertension center during the
year 199711, and who had been visited 3 years later
(between June 1st and November 15th 2000) were in-
cluded in the study. Additional inclusion criteria were:
1) a regular follow-up at our hypertension clinic (at
least three visits over 3 years), 2) no prolonged with-
drawal of therapy during the 6 months preceding the
study. In the initial survey, including 700 patients, a
large fraction of them had been referred to our center
by their general practitioners because of inadequate
BP control or in order to exclude secondary forms of
hypertension; on the basis of their BP at the time of the
first visit, about 60% of the patients had grade II or III
hypertension as defined by the WHO/ISH guidelines.
In both surveys, after informed consent, all patients
were subjected to the following procedures: 1) an ac-
curate medical history with a specific questionnaire
filled in, 2) physical examination, 3) standard 12-lead
electrocardiogram, 4) clinical BP measurement, 5)
blood and urine sampling for routine examinations.
The BP was measured by a physician using an appro-
priately sized arm cuff and a mercury sphygmo-
manometer (the values at the first and fifth phases of
the Koroktoff sounds were rounded to the nearest 2
mmHg and taken as the systolic and diastolic values)
with the patient in the seated position for 5-10 min
(8.00-12.00 a.m.). Three measurements were taken at
1 min intervals and the average used to define the clin-
ical systolic and diastolic BP. In all patients standard
12-lead electrocardiogram was taken. Compliance to
treatment was systematically evaluated during the vis-
its by structured questions on the regularity of drug as-
sumption. BP control was defined as optimal when the
systolic and diastolic BP was < 130/85 mmHg and as
satisfactory when the BP was between 130/85 and

139/89 mmHg. Borderline control was defined as BP
values between 140/90 and 150/95 mmHg. The fol-
lowing criteria were used to assess the presence of oth-
er risk factors: marked hypercholesterolemia was de-
fined as a total serum cholesterol level ≥ 6 mmol/l;
obesity as a body mass index ≥ 30.0 kg/m2; diabetes
mellitus as a fasting plasma glucose level ≥ 7.0 mmol/l
or current antidiabetic therapy. LVH was detected us-
ing two different criteria: a Solokow-Lyon voltage (the
sum of the S wave amplitude in V1 and of the R wave
amplitude in V5 or V6) ≥ 35 mm and the gender-spe-
cific Cornell voltage (the sum of the S wave amplitude
in V3 and of the R wave amplitude in aVL) > 20 mm in
women and > 28 mm in men. LVH was diagnosed
when at least one of these two criteria was present12.

Statistical analysis. Statistical analysis was performed
using the SAS System version 6.12 (SAS Institute Inc.,
Cary, NC, USA). Data are expressed as mean ± SD or
as percentages. Continuous, normally distributed vari-
ables in patient groups were compared using the Stu-
dent’s t test for independent samples. Analysis of cate-
gorical data was performed using the �2 test, or the
Fisher’s exact test as appropriate. Stepwise multiple re-
gression analysis was used to assess which variables
distinguished appropriately controlled patients from
those with persistent inadequately controlled hyperten-
sion. A two-tailed p value < 0.05 was considered sig-
nificant.

Results

Patient characteristics and drug used. Of the 464 hy-
pertensive patients included in both surveys, 250
(53.9%) were men and 214 (46.1%) women (Table I).
In the first survey, the average age was 58.6 ± 10.4
years and the mean clinical BP under treatment was
139.2 ± 14.8/85.5 ± 9.1 mmHg. With regard to the oth-
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Table I. Characteristics of the patients in the two surveys (n = 464).

First survey Second survey p

Clinical characteristics
Age (years) 58.6 ± 10.4 61.3 ± 10.3 < 0.001
Systolic BP (mmHg) 139.2 ± 14.8 136.6 ± 14.1 < 0.01
Diastolic BP (mmHg) 85.5 ± 9.1 83.6 ± 8.1 < 0.01
Pulse pressure (mmHg) 53.76 ± 13.2 53.13 ± 12.2 NS
Heart rate (b/min) 72.5 ± 13.4 71.8 ± 12.7 NS
Weight (kg) 72.9 ± 13.1 73.1 ± 13.5 NS
BMI (kg/m2) 26.26 ± 3.53 26.36 ± 3.88 NS

Concomitant cardiovascular risk factors (%)
Hypercholesterolemia 32.8 26.3 < 0.001
Obesity 16.8 17.03 NS
Diabetes mellitus 6.5 6.9 NS
Smoking 13.1 12 NS
ECG LVH 8.6 5.1 < 0.01

Data are expressed as mean ± SD or as percentages. BMI = body mass index; BP = blood pressure; LVH = left ventricular hypertrophy.



er risk factors, 32.8% of the patients had hypercholes-
terolemia, 16.8% were obese, 13.1% were current
smokers, 8.6% had ECG signs of LVH, 6.5% were dia-
betics. In the second survey, the mean clinical BP was
136.6 ± 14.1/83.6 ± 8.1 mmHg (p < 0.001 for systolic
BP and p < 0.01 for diastolic BP). With regard to the
treatment, 31.4% of the patients were on monotherapy,
38.3% on two drugs, 20.8% on three drugs, and 9.5%
on four or more drugs in the first survey and 20.3, 41.6,
25.3 and 12.8% respectively in the second one. The an-
tihypertensive agents used are reported in table II. On
the whole, considering both monotherapy and combi-
nation therapy, ACE-inhibitors, diuretics, calcium-an-
tagonists and beta-blockers were the drugs most fre-
quently prescribed in both surveys, without any signif-
icant time-related changes among these four classes.

The compliance to pharmacological treatment was
satisfactory: 87% of patients reported taking the pre-
scribed drugs regularly in the first survey and 88% in
the second one. Finally, the demographic and clinical
characteristics of non-participants (336 patients) were

similar to those of the 464 participants (mean age 59.1
years, mean BP 142/87 mmHg).

Blood pressure control. In the initial survey, the clini-
cal BP was < 130/85 mmHg in 70 patients, ≥ 130/85
and < 140/90 mmHg in 116, ≥ 140/90 and < 150/95
mmHg in 156, and ≥ 150/95 mmHg in 122, indicating
that BP control was optimal in 15.0%, satisfactory in
25.1%, borderline in 33.6% and unsatisfactory in
26.3% of cases. The corresponding figures in the sec-
ond survey were 19.0, 27.7, 33.2 and 21.1% respec-
tively. Overall, the percentage of patients with optimal
or satisfactory BP control (< 140/90 mmHg) rose from
40.1 to 46.7% (p < 0.01) (Fig. 1). Considering the sys-
tolic and diastolic BP levels independently, in both sur-
veys the percentage of patients with a satisfactory dias-
tolic BP control (< 90 mmHg) was higher than the per-
centage of individuals with adequate (< 140 mmHg)
systolic BP levels (54 vs 40%, p < 0.01 in the first sur-
vey; 65 vs 53%, p < 0.01 in the second survey). In both
surveys the patients with borderline or unsatisfactory
BP control compared with those with optimal or satis-
factory BP control were more frequently women than
men (57 vs 43%, p < 0.01 in the first survey; 55 vs 45%,
p < 0.01 in the second survey) and were older (mean
age 60.3 ± 10.1 vs 56.4 ± 10.3 years, p < 0.01; 63.6 ±
10.6 vs 59.8 ± 9.8 years, p < 0.01 respectively). Patients
with borderline or unsatisfactory BP control did not
differ from those with optimal or satisfactory BP levels
with regard to hypercholesterolemia, obesity and ciga-
rette smoking.

In terms of treatment, the prevalence of BP values
< 140/90 mmHg was similar in patients under monother-
apy or taking two or three drugs in combination in the
first (42, 43 and 42%) as well as in the second survey (47,
49 and 48%); this prevalence was significantly lower in
the second survey for patients treated with four or more
drugs (29 and 32% respectively, p < 0.01).

Left ventricular hypertrophy. At baseline, 40 of the
464 patients were found to have ECG LVH with an
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Figure 1. Prevalence rates of satisfactory (< 140/90 mmHg), borderline (≥ 140/90 and < 150/95 mmHg) and unsatisfactory blood pressure (BP) con-
trol (≥ 150/95 mmHg) observed in the first and in the second survey. ** = p < 0.01.

Table II. Antihypertensive medications.

First survey Second survey p
(%) (%)

Total
ACE-inhibitors 53.9 50.2 NS
Diuretics 51.3 53.4 NS
Calcium-antagonists 46.5 48.3 NS
Beta-blockers 29.3 35.8 NS
Angiotensin II antagonists 10.8 19.5 < 0.05
Alpha-blockers 9 5.2 NS
Alpha2 central agonists 8.6 8.2 NS

Monotherapy
ACE-inhibitors 30.0 29.5 NS
Diuretics 7.2 3.3 NS
Calcium-antagonists 25.7 24.6 NS
Beta-blockers 25.7 26.3 NS
Angiotensin II antagonists 7.1 13.4 < 0.05
Alpha-blockers 2.9 1.3 NS
Alpha2 central agonists 1.4 1.6 NS
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overall prevalence of 8.6%. Although the majority of
cases of LVH occurred among patients with inadequate
or unsatisfactory BP control, 32.5% of cases were di-
agnosed in patients with optimal or satisfactory BP
control, according to the clinical BP criteria (Fig. 2). Of
these patients, 19 out of 40 (47.5%) showed regression
of the ECG LVH at the second survey. Among the 424
patients without LVH at the first survey, 3 were found
to have developed LVH at the second one. Overall, the
prevalence of ECG LVH decreased from 8.6 to 5.1% (p
< 0.01) from one survey to the other. A weak, but sig-
nificant correlation was found between both the Cor-
nell and Solokow voltages and the systolic BP (r = 0.22
and r = 0.16 respectively, p < 0.001 in the first survey;
0.20 and 0.15 respectively, p < 0.001 in the second sur-
vey) but not with diastolic BP. A non-significant corre-
lation was observed between the mean reduction in sys-
tolic BP and ECG voltages (systolic BP/ECG voltages:
r = 0.12, p = 0.06, for the Cornell, and r = 0.11, p = 0.07
for the Solokow criteria).

Discussion

Our results show that 1) the prevalence of effective
BP control in treated hypertensive patients attending a
hypertension hospital clinic significantly increased
during a period of 3 years and this trend was associated
with a marked reduction in ECG LVH; 2) systolic BP
control appeared persistently more difficult to achieve
than diastolic BP control; 3) the rate of optimal BP lev-
els under treatment still remained very low. The most
important finding of this study was the increase in the
BP control rate, accompanied by a reduction in the
overall prevalence of ECG LVH in selected hyperten-
sive patients referred to a tertiary center clinic; in fact,
during this period the fraction of patients with BP val-
ues < 140/90 mmHg rose from 40.1 to 46.7% whereas
that of patients with ECG LVH decreased from 8.5 to
5.1%.

Several surveys have recently investigated the
prevalence of a satisfactory BP control among hyper-

tensive patients in the general population and in gener-
al practice13,14. In the United States < 30% of hyperten-
sive individuals have BP values < 140/90 mmHg, while
in the UK, a study revealed that only 6% of hyperten-
sive patients achieved this target BP level15. In a recent
survey, Hansson et al.16 reported, on the basis of the
best available data, that one third of the adult popula-
tion of five European countries (France, Germany,
Italy, Sweden, UK) had BP levels above the ideal target
BP. The information on BP control in treated hyperten-
sive patients attending a hospital hypertension clinic is
very scarce. The only recent data available are those of
Chatellier et al.17 in Paris and our own data11 regarding
a population studied in Milan, indicating a level of con-
trol in these selected patients significantly higher than
in the general population of hypertensives. It should be
pointed out that it is very difficult to compare BP con-
trol in the general population, in hospital clinics and in
clinical trials. Indeed, whereas on the one hand treat-
ment may be more intensive and successful in a spe-
cialized clinic, on the other it is more likely that more
severe and complicated, and therefore more resistant
hypertensive patients attend hospital clinics. With these
limitations in mind, it may be worth noting that the
prevalence of patients with a clinical BP < 140/90
mmHg was almost twice as large in specialized clinics
as in the population surveys reported by Mancia et al.6

and by Burt et al.13. It should also be mentioned that, in
the HOT (Hypertension Optimal Treatment) trial,
91.5% of the patients could achieve a clinical diastolic
BP of at least 90 mmHg18. Similar results have been ob-
tained in the LIFE (Losartan Intervention For Endpoint
reduction in hypertension) study in which a diastolic
BP ≤ 90 mmHg was achieved in 89% of patients19.
However, even in this study, BP levels < 140/90 mmHg
were reached in no more than 45% of patients. 

Following the publication of the 1999 WHO/ISH
guidelines, the results of our study add new informa-
tion about the changes in BP control. This, since they
show that in a selected hypertensive population fol-
lowed up in an out-patient specialized clinic, the effec-
tive BP control rate was significantly improved as the
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Figure 2. Prevalence rates of ECG left ventricular hypertrophy according to blood pressure (BP) control (< 140/90 and ≥ 140/90 mmHg) in the first
and in the second survey.
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mean reductions in systolic and diastolic values were
2.6 and 1.9 mmHg respectively and the percentage of
controlled patients increased by 6.6%. Another notable
finding of the study was the significant decrease in the
number of patients with ECG LVH signs. The clinical
implications of this latter result are particularly rele-
vant in terms of cardiovascular prognosis. It has been
recently demonstrated that the prevention or regres-
sion of ECG LVH by the ACE-inhibitor ramipril in pa-
tients at a high cardiovascular risk was associated with
a reduced risk of adverse cardiovascular outcomes in-
dependently of the BP status or of the concomitance of
coronary artery disease20. Despite this favorable clini-
cal trend, it should however be pointed out that more
than one half of our patients did not achieve the rec-
ommended BP target. Although a full discussion of the
multiple causes of the limited control of BP is beyond
the object of this paper21, some of the findings of this
study shed some light on the factors that are most like-
ly to be responsible for the unsatisfactory BP response
to treatment. Indeed, in this representative sample of
patients attending our clinic, those with an unsatisfac-
tory BP control were older, more frequently women
and on a more complex antihypertensive therapy. Al-
though it may be assumed that patients prescribed four
or more drugs are less compliant than those prescribed
simpler treatment regimens, this was not apparent
from the patients’ replies to specific questions; thus, it
is more likely that the insufficient control in patients
who were submitted to complex therapeutic regimens
indicates a more severe form of hypertension. Some
other points deserve comment. First, could it be that as
a consequence of the “white coat” phenomenon, office
BP evaluation results in a significant underestimation
of the true BP control in such a group of treated pa-
tients? We cannot exclude this possibility as systemat-
ic data regarding the home and ambulatory pressures
were not available for all patients. However, in a large
subgroup of patients, who regularly underwent home
BP monitoring, the prevalence of self-measured BP
values < 135/85 mmHg was somewhat greater (56%)
than that observed in the clinic. To date, only a limited
number of studies have been designed in such a way as
to specifically investigate this issue in treated hyper-
tensive patients, and the results obtained seem to be
partially discordant22. Mancia et al.6 showed that the
poor BP control among individuals receiving antihy-
pertensive treatment was not substantially influenced
by the white coat phenomenon. On the contrary, Meja
et al.23, evaluating the role of factors known to induce
therapy-resistant hypertension in patients referred to a
specialized center, found a pseudoresistance or isolat-
ed office resistance in a consistent fraction of subjects.
Secondly, the association between an improvement in
BP control and the regression in ECG LVH represents
an important finding of this survey, although this ob-
servation certainly has some limits because we used
two simple traditional criteria rather than the more

sensitive and accurate Perugia criterion24 or the prod-
uct of the QRS duration and the Cornell voltage25. On
the other hand, it should be remarked that a Solokow-
Lyon voltage > 38 mm was accepted as an alternative
diagnostic criterion in the LIFE study. Thirdly, this
survey indicates an improvement in BP control in se-
lected hypertensive patients during a period of 3 years;
among many potential factors involved in this trend,
the most important probably was a more intensive
therapeutic approach aimed at achieving the recom-
mended BP targets as defined in the WHO/ISH guide-
lines. In fact, the fraction of patients on monotherapy
fell significantly from one survey to the other, without
substantial changes in the use of the first line classes of
drugs, angiotensin II receptor antagonists being the
only exception. The increase in the use of angiotensin
II antagonists, however, does not seem to have had, in
our study, a clear impact on BP control trends. This, in
view of the fact that the prevalence of a satisfactory BP
control in patients treated with these new drugs was
not greater than in the other patients. Another impor-
tant factor was a greater awareness, by our patients, of
the problems related to hypertension as a consequence
of educational meetings and of the distribution of
printed material regularly carried out in the last years
at our out-patient center26. Indeed, despite a tendency
towards more complex treatment regimens, the pa-
tients’ adherence to the antihypertensive treatment was
virtually identical to that seen in the previous survey.
This evidence seems to reflect a satisfactory physi-
cian-patient relation, aimed at obtaining a positive
therapeutic result, which is a corner-stone of every
successful long-term treatment.

In conclusion, the results of this survey indicate a
parallel positive trend in BP control and in the regres-
sion of LVH in a representative sample of selected hy-
pertensive patients followed-up in an out-patient hospi-
tal clinic during long-term antihypertensive treatment,
largely based on multiple combination therapy. Con-
sidering that BP normalization and target organ dam-
age regression have been demonstrated to play a pivotal
role in preventing cardiovascular events, further efforts
should be performed in all hypertensive patients in or-
der to achieve a more effective BP control than the one
observed in this survey. 
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