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Abstract
Introduction  Despite hypertension guidelines suggest that the most effective treatment strategy to improve blood pressure 
(BP) target achievement is to implement the use of combination treatment, monotherapy is still widely used in the clinical 
practice of hypertension.
Aim  To investigate BP control under monotherapy in the setting of real-life.
Methods  We extracted data from a medical database of adult outpatients who were referred to the Hypertension Unit, 
Sant’Andrea Hospital, Rome (IT), including anthropometric data, CV risk factors and comorbidities, presence or absence 
of antihypertensive therapy and concomitant medications. Among treated hypertensive patients, we identified only those 
under single antihypertensive agent (monotherapy). Office BP treatment targets were defined according to 2018 ESC/ESH 
guidelines as: (a) < 130/80 mmHg in individuals aged 18–65 years; (b) < 140/80 mmHg in those aged > 65 years.
Results  From an overall sample of 7797 records we selected 1578 (20.2%) hypertensive outpatients (47.3% female, age 
59.5 ± 13.6 years, BMI 26.6 ± 4.4 kg/m2) treated with monotherapies, among whom 30.5% received ACE inhibitors, 37.7% 
ARBs, 15.8% beta-blockers, 10.6% CCBs, 3.0% diuretics, and 2.0% alpha-blockers. 36.6% of these patients reached the 
conventional clinic BP goal of < 140/90 mmHg, whilst the 2018 European guidelines BP treatment targets were fulfilled only 
in 14.0%. In particular, 10.2% patients aged 18–65 years and 20.4% of those aged > 65 years achieved the recommended BP 
goals. All these proportions results significantly lower than those achieved with dual (18.2%) or triple (22.2%) combination 
therapy, though higher than those obtained with life-style changes (10.8%). Proportions of patients on monotherapies with 
normal home and 24-h BP levels were 22.0% and 30.2%, respectively, though only 5.2% and 7.3% of these patients achieved 
sustained BP control, respectively. Ageing and dyslipidaemia showed significant and independent positive predictive value 
for the achievement of the recommended BP treatment targets, whereas European SCORE resulted a negative and independ-
ent predictor in outpatients treated with monotherapies.
Conclusions  Our data showed a persistent use of monotherapy in the clinical practice, though with unsatisfactory BP control, 
especially in light of the BP treatment targets suggested by the last hypertension guidelines.
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1  Introduction

Antihypertensive drug therapy can be based on different 
classes of blood pressure (BP) lowering agents, whose effi-
cacy and safety have been widely investigated and demon-
strated in randomized controlled clinical trials [1–5]. Despite 
the large armamentarium of antihypertensive drug classes, 
now available both in monotherapies and in fixed or free 
combination therapies, the number of patients achieving the 
recommended BP goals is still unacceptably low [6–9].
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Several reasons have been proposed to explain the gap 
between expected and attained BP control rates, among 
which the persistently use of monotherapy has been one of 
the most frequently reported [10]. Indeed, more than 70% 
of treated hypertensive patients require at least two antihy-
pertensive drugs, either as initial combination therapy or 
as add-on therapy [10]. Also the most recent hypertension 
guidelines [11] support the use of monotherapy for very 
limited subgroup of individuals, being the use of combina-
tion therapies clearly recommended for the vast majority 
of hypertensive outpatients at different cardiovascular (CV) 
risk profile.

Monotherapy is frequently used to treat patients with 
hypertension at different CV risk profile [12], despite the 
recommendations from hypertension guidelines [11], which 
strongly support the use of combination therapies in many 
clinical settings. In this regard, it should be taken into 
account the latency between issue of new guidelines and 
their implementation in the clinical practice, in which the 
roots of the long-term habit to prescribe monotherapy are 
very prolonged. In addition, it should be considered that 
the vast majority of hypertensive patients showed concomi-
tant risk factors and comorbidities [13–15], which render 
per se more difficult to achieve the recommended BP goals. 
Despite these indications, however, single-agent treatment 
strategy is widely adopted not only in relatively young and 
apparently low risk subjects with high-normal BP elevations, 
but also in normotensive individuals with high and very high 
risk and comorbidities, including those coronary artery dis-
ease (CAD), myocardial infarction (MI), stroke, and diabetes 
with hypertension-mediated organ damage (HMOD).

Another reason for the relatively high use of monotherapy 
is the so-called “clinical inertia”, which is characterized by 
the absence of therapy upgrade despite the lack of blood 
pressure control [16, 17]. Mancia et al. showed that starting 
antihypertensive treatment with a single drug lead not only 
to lower BP control rate compared to combination therapies, 
but also to the maintenance of the same therapeutic regimen 
(“clinical inertia”) lasting for years after treatment initiation 
[16], Furthermore, it has been also reported that the rate of 
treatment discontinuations was lower in those patients start-
ing their treatment with a combination therapy than in those 
starting with single-class antihypertensive regimen [16].

Whatever the case, a not marginal proportion of hyperten-
sive patients are currently treated with various monothera-
pies (and lifestyle changes) in a setting of clinical practice. 
On the basis of these considerations, the primary aim of this 
study was to investigate the real-world BP control rate in a 
relatively large cohort of adult hypertensive patients treated 
with monotherapy with different classes of antihyperten-
sive drugs, who were referred to a high volume specialized 
center for hypertension, recognised by the European Society 
of Hypertension (ESH).

2 � Methods

2.1 � Methodology of the Study

The methodology of the study has been previously 
described [18, 19]. This is a single-center, cross-sec-
tional, observational study designed to evaluate the rate 
of BP control in hypertensive adult outpatients treated 
with single antihypertensive agent (monotherapy), who 
were consecutively evaluated at the Hypertension Unit of 
Sant’Andrea Hospital, University of Rome Sapienza, in 
Rome, Italy, from February 2004 to April 2020. The center 
has been recognised by European Society of Hypertension 
(ESH) and Italian Society of Hypertension (SIIA) to fulfil 
the criteria for an excellence center.

To be included in the study, patients had to fulfil the 
following inclusion criteria: (1) adult individuals aged 
more than 18 years; (2) valid clinic systolic and diastolic 
BP measurements; (3) signature of informed consent for 
study participation; (4) adoption of single-agent antihy-
pertensive strategy (monotherapy). In addition, the fol-
lowing exclusion criteria were considered: (1) secondary 
hypertension or true resistant hypertension; (2) recent (less 
than 6 months) history of acute CV diseases, including at 
least one of the following: CAD, transient ischemic attack 
(TIA), stroke, congestive heart failure, severe valve dis-
ease, or peripheral artery disease; (3) any neurological or 
psychiatric disease which may at least, in part, affect the 
BP assessment or the signature of the informed consent.

Once included in the study population, adult outpa-
tients were stratified into two age groups, according to the 
indications of ESH/ESC guidelines [11]: (1) patients aged 
18–65 years; (2) patients aged more than 65 years.

Collected information included anthropometric data, 
blood test parameters, class of antihypertensive agents, 
CV risk factors and comorbidities. Clinical systolic and 
diastolic BP, home BP levels and 24-h ambulatory BP lev-
els, when available, were also extracted.

The study conformed to the Declaration of Helsinki 
and its subsequent modifications, and was authorized by 
the reference Ethical Committee. As applied in previous 
studies, the confidentiality of the data was carefully and 
strictly protected.

2.2 � Blood Pressure Measurements

Office attended BP measurements were performed accord-
ing to recommendations by ESH/ESC guidelines [11]. 
Sequential clinic BP measurements (1–2 min apart), using 
an adequate bladder cuff, were performed in all patients 
in a quiet room, after 10 min of rest, on the left arm and 
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with the participant in supine position, by using an auto-
mated oscillometric device (Omron 705 IT). The average 
of three consecutive BP measurements was considered as 
office (clinic) BP values; all clinic BP measurements were 
attended.

Ambulatory BP monitoring (ABPM) was performed 
according to clinician indications, by an oscillometric device 
(Spacelabs 90207, Spacelabs Inc., Redmond, Washington, 
USA). Automatic BP readings were obtained every 15 min 
during the day-time and every 30 min during the night over 
24 h. Each patient was instructed not to alter her/his usual 
schedule during the monitoring period, asked to avoid unu-
sual physical exercise, to maintain the arm still during BP 
measurements and to record daily activities and sleep time 
on a diary. A minimum of 70% valid BP measurements were 
required for considering valid the monitoring. Average val-
ues for the 24-h, day-time and night-time systolic and dias-
tolic BP levels and heart rate were collected.

Clinical BP treatment targets were initially set as < 
140/90 mmHg in the overall population sample [20]. 
According to the recent 2018 European hypertension guide-
lines [11], the following office BP treatment targets were 
defined: (a) systolic BP ≤ 130 mmHg and diastolic BP < 80 
mmHg in individuals aged 18–65 years; (b) systolic/diastolic 
BP < 140/80 mmHg in those aged > 65 years. In addition, 
home and 24-h BP thresholds considered as goal for optimal 
treatment target were < 135/85 mmHg and < 130/80 mmHg, 
respectively.

For the purposes of the present analysis and the assess-
ment of BP control rates in different age strata and drug 
therapies, the last available clinic (or home and 24-h) BP 
levels were used from those available in our medical data-
base during the predefined observational period. Thus, the 
vast majority of the BP assessments have been collected over 
the past two years.

2.3 � Definition of Cardiovascular Risk Factors 
and Comorbidities

Based on anthropometric data, calculation of body mass 
index (BMI) was made and it was expressed as body weight 
in kg divided by the square of height in m (kg/m2).

Diagnosis of hypertension was defined in the presence 
of systolic BP levels ≥ 140 mmHg and/or diastolic BP lev-
els ≥ 90 mmHg in untreated subjects or in the presence of 
stable (≥ 6 months) antihypertensive drug treatment [11]. 
Diagnosis of hypercholesterolemia was made in the pres-
ence of total cholesterol levels ≥ 190 mg/dl or low-density 
lipoprotein (LDL) cholesterol levels ≥ 130 mg/dl, while 
hypertriglyceridemia for triglyceride levels ≥ 150 mg/dl 
or stable lipid-lowering drug treatment in both conditions 
[21]. Diabetes was defined in the presence of plasma glucose 

levels ≥ 126 mg/dl or in the presence of glucose-lowering 
therapy [22].

CAD, including non-fatal MI, was defined according to 
the presence of the two of the following three items: symp-
toms (e.g. chest pain) lasting longer than 15 min, transient 
increase in serum concentrations of enzymes indicating car-
diac damage (more than twice the upper limit of normal) and 
electrocardiographic changes typical of myocardial ischemia 
(new persistent ST-segment elevation or pathological Q 
waves in two contiguous leads [23]. The diagnosis of CAD 
may also include other coronary events, for example acute 
coronary syndrome, recurrent angina and coronary revas-
cularization [23].

Non-fatal stroke was defined as a neurological deficit with 
sudden onset and persistence of symptoms for more than 
24 h or leading to death with no apparent causes other than 
vascular ones [24]. TIA was defined as a neurological event 
with the signs and symptoms of stroke, but which resolve 
within a short period of time (typically less than 24 h) [25].

2.4 � Statistical Analysis

Patients’ characteristics are presented as number and per-
centage for dichotomous variables and mean ± standard 
deviation (SD) of the mean for continuous variables. Nor-
mal distribution of data was assessed using histograms and 
Kolmogorov–Smirnov test. Continuous variables were tested 
with either t Student or ANOVA tests, whereas dichoto-
mous variables were tested by Chi square test. Correlations 
between continuous variables were assessed by Pearson 
analysis. All tests were two-sided, and a P value of less 
than 0.05 was considered statistically significant. To evalu-
ate the significance of predictors of the achievement of the 
recommended BP treatment targets, odds ratios (OR) and 
95% confidence intervals (CI) were derived from logistic 
regression analysis. This analysis was applied only to those 
patients treated with monotherapies. All calculations were 
generated using SPSS, version 20.0 for MacOs (SPSS Inc., 
Chicago, Illinois).

3 � Results

3.1 � Study Population

From an overall sample of 9010 individuals, we initially 
identified 7797 adult individuals, among whom we selected 
1578 (18.7%) patients (47.3% female, age 59.5 ± 13.6 years, 
BMI 26.6 ± 4.4 kg/m2) treated with single antihypertensive 
agent (monotherapy) and valid BP data. In this population, 
62.7% patients were aged between 18 and 65 years, and 
37.3% were aged more than 65 years. Flow-chart for the 
selection of the study population is illustrated in Electronic 
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Fig. 1 (online available), while general characteristics of the 
study population are reported on Table 1.

Angiotensin receptor blockers (ARBs) were the most 
commonly used antihypertensive drugs, accounting for 
37.7% of the entire study population, followed by angi-
otensin converting enzyme (ACE) inhibitors (30.5%), 

beta-blockers (15.8%), calcium channel blockers (CCBs) 
(10.6%), diuretics (3.0%), while alpha blockers accounted 
for a paltry 2.0%. Age distribution of different classes of 
antihypertensive agents, used in monotherapies, is illus-
trated in Fig. 1.

Table 1   General characteristics 
of the study population of 
hypertensive outpatients treated 
with monotherapies

BMI body mass index, CAD coronary artery disease, TIA transient ischaemic attack, TOT-C total choles-
terol, HDL-C high density lipoprotein cholesterol, LDL-C low density lipoprotein cholesterol, TG triglycer-
ides, BUN blood urea nitrogen
*Risk scores were calculated only in those patients aged between 40 and 65 years

Parameters Overall sample Age 18–65 years (%) Age > 65 years (%) P value

Outpatients (%) 1575 (100.0) 988 (62.7) 587 (37.3) –
Age (years) 59.5 ± 13.6 51.2 ± 9.3 73.5 ± 6.0 < 0.001
BMI (kg/m2) 26.6 ± 4.4 26.9 ± 4.7 26.0 ± 3.8 0.004
Smoke (%) 157 (17.5) 120 (20.9) 37 (11.4) < 0.001
Obesity (%) 935 (59.4) 612 (61.9) 323 (55.0) 0.007
Dyslipidaemia (%) 489 (31.0) 246 (24.9) 243 (41.4) < 0.001
Diabetes (%) 142 (9.0) 72 (7.3) 70 (11.9) 0.002
CAD (%) 27 (1.7) 6 (0.6) 21 (3.6) < 0.001
TIA/stroke (%) 69 (4.4) 28 (2.8) 41 (7.0) < 0.001
Glucose (mg/dl) 96.7 ± 23.0 96.7 ± 25.1 96.9 ± 16.7 0.936
TOT-C (mg/dl) 200.1 ± 37.4 202.2 ± 37.6 194.7 ± 36.7 0.080
HDL-C (mg/dl) 52.7 ± 13.9 52.4 ± 13.8 53.5 ± 14.3 0.524
LDL-C (mg/dl) 124.4 ± 35.7 127.2 ± 36.2 116.4 ± 33.3 0.013
TG (mg/dl) 117.0 ± 61.2 117.7 ± 65.1 115.3 ± 49.8 0.739
Creatinine (mg/dl) 0.96 ± 0.6 0.96 ± 0.7 0.95 ± 0.3 0.931
Uric acid (mg/dl) 5.6 ± 1.7 5.5 ± 1.6 6.1 ± 1.8 0.321

Fig. 1   Age distribution of different classes of antihypertensive agents used in monotherapies. ACEIs Angiotensin converting enzyme inhibitors, 
ARBs angiotensin receptor blockers, BBs beta-blockers, CCBs calcium channel blockers, Abs alpha-blockers.
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Patients aged 18–65 years showed significantly higher 
BMI (26.9 ± 4.7 vs. 26.0 ± 3.8; P = 0.004) and higher prev-
alence of smoking habits (20.9% vs. 11.4%; P < 0.001) and 
obesity (61.9% vs. 55.0%; P = 0.007) than those aged more 
than 65 years, whereas dyslipidaemia (41.4% vs. 24.9%: P 
< 0.001), diabetes (11.9% vs. 7.3%; P = 0.002), CAD (3.6% 
vs. 0.6%; P < 0.001) and previous stroke or TIA (7.0% vs. 
2.8%; P < 0.001) were significantly more prevalent in elderly 
patients than in adult ones

No significant differences were found between two age 
groups with regard to metabolic and renal parameters, with 
the only exception of LDL-C (127.2 ± 36.2 vs. 116.4 ± 
33.3 mg/dl; P = 0.013), which resulted significantly higher 
in patients aged 18–65 years than in those aged more than 
65 years.

In the subgroup of patients aged between 40 and 65 years, 
both Italian Cuore Score (15.3 ± 11.2 vs. 6.5 ± 6.4%; P < 
0.001) and European SCORE (5.6 ± 10.2 vs. 2.9 ± 5.9%; P 
< 0.001) resulted significantly higher in men than in women.

3.2 � Office, Home and 24‑h Blood Pressure Levels 
and Control

BP levels in the study population are reported in Table 2. In 
the overall population of patients treated with single anti-
hypertensive agents mean office BP levels were 141.6 ± 
17.9/87.7 ± 11.4 mmHg.

Elderly patients aged more than 65 years showed sig-
nificantly higher systolic BP levels than those recorded in 
patients aged between 18 and 65 years at both clinic (144.2 
± 19.4 vs. 140.1 ± 16.7 mmHg; P < 0.001), home (136.7 
± 19.0 vs. 133.1 ± 15.1 mmHg; P = 0.004), 24-h (129.4 ± 
13.2 vs. 127.7 ± 11.9 mmHg; P = 0.021), and night-time 
(120.5 ± 14.1 vs. 117.2 ± 13.3 mmHg; P < 0.001) BP 
assessments, whilst no significant difference was observed 
for day-time BP levels between the two age groups. On the 
other hand, diastolic BP levels resulted significantly higher 

in those patients aged 18–65 years compared to those aged 
more than 65 years (P < 0.001 for all comparisons).

Proportion of hypertensive patients treated with mono-
therapies and achieving the conventional BP goal of less 
than 140/90 mmHg was 36.6%. Proportions of patients 
achieving the office BP goals recommended by the cur-
rent European guidelines [11] and according to different 
age strata are illustrated in Fig. 2. Only 14.0% of those 
patients under single antihypertensive agent reached the 
BP treatment targets. In particular, 10.2% patients aged 
18–65 years and 20.4% of those aged > 65 years achieved 
the recommended BP goals, respectively. When compared 
these data with other antihypertensive strategies applied 
in hypertensive outpatients extracted from the same data-
base during the same observational period, both these pro-
portions results significantly lower than those achieved 
with dual (18.2%) or triple (22.2%) combination therapy, 
though higher than those obtained with life-style changes 
(10.8%).

Proportions of patients with home and 24-hour BP lev-
els within the normal values are illustrated in Fig. 3. In the 
overall population, 22.0% of patients had home BP values 
< 135/85 mmHg and 30.2% of patients had 24-h BP values 
< 130/80 mmHg under monotherapies. Of note, only 5.2% 
and 7.3% of these patients achieved sustained BP control 
according to clinic and either home or 24-h BP, respectively.

Among patients treated with different classes of antihy-
pertensive agents used in monotherapies, 15.5% of those 
treated with ARBs achieved the BP treatment targets recom-
mended by guidelines, whilst these BP goals were achieved 
in 12.7% patients with ACE inhibitors, 14.9% with beta 
blockers, 12.0% with CCBs, and 8.5% with diuretics. Of 
note, about half of patients treated with ARB-based mono-
therapies also showed out-of-office BP levels within the nor-
mal BP thresholds; in particular, 51.1% had home BP levels 
less than 135/85 mmHg, and 42.4% 24-h BP levels less than 
130/80 mmHg, thus resulting in sustained BP control.

Table 2   Office, home and 24-h blood pressure levels in hypertensive outpatients treated with monotherapies

BP blood pressure

Parameters Overall sample (%) Age 18–65 years (%) Age > 65 years (%) P value

Clinic systolic BP (mmHg) 141.6 ± 17.9 140.1 ± 16.7 144.2 ± 19.4 < 0.001
Clinic diastolic BP (mmHg) 87.7 ± 11.4 90.0 ± 11.2 84.0 ± 10.8 < 0.001
Home systolic BP (mmHg) 134.3 ± 16.6 133.1 ± 15.1 136.7 ± 19.0 0.004
Home diastolic BP (mmHg) 81.9 ± 10.8 83.2 ± 10.3 79.2 ± 11.3 < 0.001
24-h Systolic BP (mmHg) 128.4 ± 12.4 127.7 ± 11.9 129.4 ± 13.2 0.021
24-h Diastolic BP (mmHg) 78.1 ± 8.9 80.8 ± 8.6 74.0 ± 7.8 < 0.001
Day-time systolic BP (mmHg) 131.5 ± 12.9 131.2 ± 12.2 132.1 ± 13.8 0.253
Day-time diastolic BP (mmHg) 81.0 ± 9.3 84.0 ± 8.9 76.5 ± 8.1 < 0.001
Night-time systolic BP (mmHg) 119.4 ± 32.1 117.2 ± 13.3 120.5 ± 14.1 < 0.001
Night-time diastolic BP (mmHg) 69.2 ± 9.4 71.1 ± 9.4 66.3 ± 8.7 < 0.001



	 G. Tocci et al.

3.3 � Univariate and Multivariate Analysis 
for the Achievement of BP Treatment Targets

This analysis for predicting the achievement of predefined 
BP treatment targets is reported in Table 3. Ageing and pres-
ence of dyslipidaemia resulted significant and independent 
predictive factors for the predefined BP treatment targets, 
whilst European SCORE showed negative predictive value 
at multivariate analysis.

4 � Discussion

It has been repeatedly reported that in most countries only 
about 40% of patients affected by hypertension are treated 
and among these only 35% achieved the recommended BP 
treatment targets of less than 140/90 mmHg [6–9]. Sev-
eral reasons might be proposed for trying to explain such 
relatively low rate of BP control, despite the availability 
of numerous, safe and effective antihypertensive agents 
[26–28] and an acceptable level of individuals’ awareness 
[29]. Among these reasons, the “single-pill approach” of low 
risk or newly diagnosed hypertensive patients is probably the 
most relevant issue.

Over the last decades, the most frequently adopted anti-
hypertensive strategy was based on the initial use of differ-
ent monotherapies, increasing their dose, or substituting for 
another single agent in case of unsatisfactory BP control dur-
ing patients’ follow up. This approach was recommended by 
international scientific societies until the issue of the 2013 

European hypertension guidelines [20], whilst the guide-
lines released in 2018 [11] gave more emphasis on first-line 
combination treatment and on add-on strategy, with the aim 
of reducing the number of patients without effective and 
sustained BP control. This was a landmark revolution for 
the clinical management of hypertension, since it changed 
the therapeutic approach used so far.

This novel approach was based on the consideration that 
the initial use of different monotherapies, by antagonizing 
only one pathophysiological pathway involved in the multi-
factorial BP control, have demonstrated to provide limited 
BP outcomes. On the other hand, the use of combinations of 
different drug classes, by acting on several pathophysiologi-
cal mechanisms involved in the BP regulation (i.e. blocking 
RAS as well as induce diuresis and/or vasodilating) may lead 
to greater antihypertensive effect compared to that obtained 
with monotherapy [1–4, 30, 31]. A potential limitation of 
the “fixed-dose combination pill approach” is the lack of 
possibility in titrating single dose agent, however it offers 
greater benefit in term of organ damage protection and thera-
peutic adherence when compared to increasing the dose of 
monotherapy [32].

Our study started on the recognition that nowadays mono-
therapies are still widely used in low-risk or naïve hyperten-
sive patients. However, limited data are available regarding 
how is the proportion of patients under monotherapies and 
how many achieve the recommended 2018 ESC/ESH BP 
treatment targets. In our population sample, we were able 
to demonstrate that monotherapies are used in about 18% 
of treated hypertensive patients and that only about 37% of 

Fig. 2   Proportions of hypertensive outpatients treated with monotherapies and achieving the recommended BP targets according to 2018 ESC/
ESH hypertension guidelines and age strata.
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these patients reached the conventional clinic BP goal of < 
140/90 mmHg. However, when considering the most recent 
2018 European guidelines BP treatment targets [11], only 
14% of patients treated with monotherapies achieved these 
BP goals, thus confirming a relatively low antihypertensive 
effect provided by this therapeutic approach compared to 
dual or triple combination therapies.

Our analysis was also able to confirm that different classes 
of antihypertensive agents used in onotherapies resulted in 
relatively poor rate of control of out-of-office BP levels, 
including home and 24-h ambulatory BP measurements. 
This is of key clinical relevance, since it has been clearly 
demonstrated a positive and significant relationship between 
high out-of-office BP levels and increased risk of developing 

Fig. 3   Proportions of hypertensive outpatients treated with monotherapies and achieving the recommended home (a) and 24-h (b) BP targets and 
age strata.
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HMOD [33–36], metabolic abnormalities [37–41] and CV 
outcomes [19, 42–44].

Although antihypertensive treatment should be individu-
alized depending on characteristics of single patient [45, 
46], and short follow-up of patients treated with mono-
therapy may contribute to implement the attained BP con-
trol rate, our findings highlight the need to readdress clini-
cians’ approach to antihypertensive therapy in favour of a 
more extended use of combination therapies with respect 
to monotherapies.

4.1 � Study Limitations

The present study has some potential limitations that should 
be acknowledged. First of all, patients included in the present 
analysis were consecutively enrolled more than 15 years ago. 
During this time, several sets of guidelines and recommenda-
tions from national and international societies have been pro-
duced [11, 20], furthermore single-pill combination therapy 
has been proposed and widely prescribed in the last few years, 
so this may influence the current rate of BP control. Second, 
we have no data on therapeutic adherence since we have not 
routinely applied questionnaire or executed serum levels of 
drugs analyses which could may help to understand the rea-
son of low rate of BP target achievement. Finally, data have 
been extracted from a large and long database of hypertensive 
outpatients who were referred to an excellence hypertension 
center, thus potential selection bias with regard to difficult-
to-treat hypertension phenotypes should be considered. This 
might also explain the relatively low rates of BP control 

reported in our population sample, independently by how BP 
were measured or how many drugs were used [18, 47].

5 � Conclusions

Our study confirms that BP control with monotherapy regi-
men is relatively low compared to that obtained with dual or 
triple combination therapies. According to our findings, and 
in line with the recommendations of current European guide-
lines [11], it is necessary to implement both pharmacologic 
and non-pharmacologic antihypertensive strategies, in order 
to reach the recommended BP targets, achieve an effective and 
sustained BP control and reduce the burden of hypertension-
related CV diseases and CV death. In this view, combination 
therapy seem to provide greater antihypertensive effect than 
monotherapy, even when the latter are used at high doses. 
Therefore, physicians should consider combination therapy 
with more attention for reach BP levels goal especially in the 
light of new ambitious BP target proposed by recent guide-
lines [11], and the deserve the use of monotherapies in some 
selected clinical conditions, depending on physicians’ judg-
ment and individual global CV risk profile.
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Table 3   Univariate and 
multivariate analysis for factors 
predisposing the achievement 
of systolic/diastolic blood 
pressure treatment targets in 
hypertensive outpatients treated 
with monotherapies

Parameters Univariate analysis Multivariate analysis

HR (95% CI) P value HR (95% CI) P value

Age (years) 1.032 (1.020–1.043) < 0.001 1.050 (1.035–1.065) < 0.001
BMI (kg/m2) 0.992 (0.960–1.025) 0.621 – –
Smoke (%) 0.719 (0.433–1.194) 0.203 – –
Obesity (%) 0.953 (0.734–1.272) 0.746 – –
Dyslipidaemia (%) 1.878 (1.404–2.512) < 0.001 1.742 (1.287–2.359) < 0.001
Diabetes (%) 1.423 (0.906–2.235) 0.126 – –
CAD (%) 2.182 (0.912–5.222) 0.080 – –
TIA/stroke (%) 1.449 (0.779–2.695) 0.242 – –
TOT-C (mg/dl) 1.001 (0.993–1.009) 0.803 – –
HDL-C (mg/dl) 1.006 (0.986–1.027) 0.566 – –
LDL-C (mg/dl) 0.997 (0.989–1.005) 0.458 – –
TG (mg/dl) 0.999 (0.994–1.004) 0.759 – –
BUN (mg/dl) 1.012 (0.987–1.037) 0.363 – –
Creatinine (mg/dl) 0.881 (0.437–1.775) 0.723 – –
eGFR (mg/ml) 0.999 (0.995–1.004) 0.819 – –
Uric acid (mg/dl) 1.311 (0.747–2.302) 0.345 – –
Esc score (%)* 0.984 (0.969–0.999) 0.038 0.941 (0.918–0.965) < 0.001
Italian Cuore Score (%)* 0.988 (0.968–1.009) 0.258 – –
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