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There is general agreement that perhaps the most important 
problem faced by hypertension today is the low rate of 

blood pressure (BP) control achieved by treatment in medi-
cal practice, that is, the high number of hypertensive patients 
who fail to reach the BP values recommended by guidelines 
as the ones maximizing patients’ protection by antihyperten-
sive treatment. This rate is highly heterogeneous between 
countries, but overall, no more than 15% to 20% of the world 
hypertensive population has been shown to achieve BP con-
trol when the target BP is set at <140/90 mm Hg,1,2 with a 
further striking reduction when lower BP control values are 
indicated,3 such as in the past for diabetic patients4 and, cur-
rently, for a large fraction of the hypertensive population.5,6 
Because, compared with hypertensive patients achieving BP 
control, uncontrolled patients exhibit a marked persistent ele-
vation in the risk of cardiovascular events and death,7 low rate 
of BP control is regarded as a major reason why hypertension 
remains the main cause of death for the world population,8 
thereby representing a fundamental problem for public health.

This article will address some of the factors responsible for 
the widespread inability to control an elevated BP in real life. 
The conclusion will be reached that this does not depend on the 
available therapeutic armamentarium but rather on its inappro-
priate use in the context of the treatment strategies recommended 
in the past. Arguments will be provided against the time-honored 

initial monotherapy and in favor of initial combination treat-
ment, preferably by 2 drugs in a single pill, to oppose 2 major 
barriers to successful BP-lowering treatment; that is, low adher-
ence to the prescribed treatment regimen and therapeutic inertia.

Strategies Based on Initial Monotherapy
Decades of research have offered antihypertensive treatment 
a large number of medicaments that can effectively reduce an 
elevated BP. Used alone or in combination with one another, 
the available medicaments can control BP in the vast majority 
of the hypertensive population, limiting the fraction in which 
no BP control can be achieved, that is, resistant hypertension, 
to about 5% to 10% of all hypertensive individuals.6,9–12 Thus, 
the problem of poor BP control in real life does not origi-
nate from lack of suitable antihypertensive agents but from 
other factors that prevent them from expressing their thera-
peutic potential. As discussed by the recent guidelines of the 
European Society of Cardiology and the European Society of 
Hypertension, a most important factor can be the treatment 
strategies recommended in the past, because of their common 
foundation on initial monotherapy.6

Monotherapy at Increasing Doses
The guidelines that first addressed the treatment of hyperten-
sion in the late seventies and the eighties advised treatment 
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to fully exploit the BP-lowering potential of monotherapy, by 
progressively increasing the dose of the initially prescribed 
drug until no further incremental BP response was ob-
tained.13,14 It is now clear, however, that, although the BP re-
duction may become somewhat greater, a progressive increase 
in the drug dose frequently leads to a substantial increase in 
the drug-related side effects, this being particularly the case 
for classes of common use, such as diuretics, β-blockers, and 
calcium channel blockers.15 Because (1) side effects are the 
most important cause of treatment discontinuation16 and (2) 
treatment discontinuation is associated with an increased car-
diovascular risk,17 this treatment strategy has been abandoned 
by subsequent guidelines and today finds no place in the man-
agement of hypertension, even in selected groups of patients.

Sequential Monotherapy
Sequential monotherapy has never been formally recom-
mended by guidelines but is a widely used treatment strat-
egy in medical practice. It refers to the switching from one 
monotherapy to another in the attempt to find the single me-
dicament that controls the elevated BP. As discussed in a pre-
vious report,18 this has some therapeutic rationale because, 
within a given patient, the magnitude of the BP reduction may 
vary from one drug class to another.19 Furthermore, changing 
monotherapy is required when serious (but in some patients 
even nuisance) side effects to the initially prescribed drug 
occur. However, sequential monotherapy is a time-consum-
ing strategy, which may generate patients’ frustration, loss of 
confidence in the doctor, and, ultimately, treatment discon-
tinuation. Furthermore, no matter which drug or drug dose is 
used, monotherapy cannot control BP in many hypertensive 
patients, its BP-lowering ability being particularly limited in 
important clinical subgroups, such as in patients with isolated 
systolic hypertension, advanced organ damage, or diabetes 
mellitus.20–22Thus, rather than being an asset, large use of the 
sequential monotherapy strategy may represent an important 
cause of poor BP control in real life.

Step-Care Treatment
Initial monotherapy followed by the addition of a second, a 
third, or even a fourth or fifth drug, commonly known as step-
care treatment, has been the main treatment strategy recom-
mended by the hypertension guidelines issued in the last 2 to 
3 decades.4,23–29 This strategy has a clear pathophysiological 
rationale because (1) hypertension is almost always due to  a 
variety of pathogenetic factors and (2) BP is a multiregulated 
variable, with neural, humoral, and local mechanisms working 

in concert or against each other to change or defend a given BP 
value. This makes the multiple BP-lowering mechanisms made 
available by the combination of different drugs much more ef-
fective than one or few. Full support comes from the evidence 
that compared with increasing the dose of the initial drug, 
adding a second drug can increase by about 5× the chance of 
achieving BP control30 regardless which drug is used initially 
and which is added. It further comes from the evidence that 
only about 40% of the patients respond to monotherapy (and 
only about 30% reach BP control), whereas 75% to 80% of the 
patients respond to 2 drugs and 90% to 95% to ≥3 drugs.15,30 
Thus, in principle, moving from initial monotherapy to the se-
quential prescription of ≥2 drugs if BP remains uncontrolled 
represents a good treatment strategy whose ability to protect 
hypertensive patients from their high cardiovascular risk has 
been repeatedly documented by its adoption in virtually all 
outcome-based randomized trials. The problem, however, is 
that the highly controlled environment of a trial favours a high 
adherence to the treatment prescription,31 as well as a limited 
inertia,32 to the adoption of progressive treatment steps, at strik-
ing variance from real life in which adherence is low and in-
ertia to treatment uptitration high. In a large number (about 
800 000) of residents of Lombardy (a region of Northern Italy) 
newly treated with antihypertensive drugs, >60% showed, over 
the years, ≥1 episodes of prolonged treatment discontinuation 
as documented by the failure to renew antihypertensive drug 
prescription for ≥3 months. Furthermore in the whole study 
population, patients adherent to antihypertensive drugs for 
>75% of the follow-up time were only 24%33,34 (Figure 1). As 
to therapeutic inertia, it is well known that in a large number of 
patients, treatment is not upgraded when, at a given visit, BP is 
found to be uncontrolled.35,36 The important adverse role of in-
ertia for BP control is also demonstrated by the persistent prev-
alence of patients under antihypertensive monotherapy in most 
countries (Figure 2), against the recommendation of guidelines 
to move to combination treatment in at least 3 of 4 patients to 
achieve BP control.28

Combination Treatment as the First Step
Both the 2003 American24 and the 2007 and 2013 European 
Society of Cardiology/European Society of Hypertension 
guidelines4,28 advised initial use of 2 antihypertensive drugs 
in selected hypertensive groups of patients. For the American 
guidelines, an initial 2-drug combination was recommended 
when baseline BP was at least 20/10 mm Hg (systolic/dias-
tolic) above the target of <140/90 mm Hg, thus being ≥160/100 
mm Hg. For the European guidelines, it was also recommend-
ed in the absence of an especially marked BP elevation if pa-
tients had a high or very high cardiovascular risk, such as when 
there is a history of cardiovascular or renal event. It was argued 
that under these circumstances, BP may have to be lowered 
to <130/80 mm Hg, rather than to <140/90 mm Hg as in the 
general hypertensive population—a goal that can be beyond 
the BP-lowering potential of a single antihypertensive drug. It 
was also argued that the faster BP reduction associated with 
initial use of 2 antihypertensive drugs37,38 might provide a more 
timely protection in patients in whom a high or very high car-
diovascular risk makes an early cardiovascular event possible.

Nonstandard Abbreviations and Acronyms

ACE	 	 angiotensin-converting enzyme

ALLHAT	 	� Antihypertensive and Lipid-Lowering Treatment to 
Prevent Heart Attack

ASCOT-BPLA	 �Anglo-Scandinavian Cardiac Outcomes Trial-Blood 
Pressure Lowering Arm

BP	 	 blood pressure

HOPE-3	 	 Heart Outcomes Prevention Evaluation-3

VALUE	 	 Valsartan Antihypertensive Long-Term Evaluation
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The hypertension guidelines recently issued in the United 
States and Europe5,6 have expanded on these previous recom-
mendations and now advise initial use of 2 antihypertensive 
drugs in most hypertensive patients. This because new evi-
dence has shown that initial combination treatment not only 
extends to an earlier time window the protection of high cardi-
ovascular risk individuals but it has additional short-term and 
even long-term advantages in the more general hypertensive 
population (Table). Initial use of 2 antihypertensive drugs is 
followed not only by a prompter BP reduction but also by a 
reduced heterogeneity of the BP response between patients. It 
is characterized by a steeper relationship between the doses 
of the combination components used and the BP effect that 
makes subsequent uptitration of treatment easier, faster, and 
more frequently successful.6 Except for some hypertension 
categories, such as the elderly and the frail, older patients, 
the risk of excessive hypotension is only slightly greater than 
that accompanying initial monotherapy or placebo even in 
patients with a modest initial BP elevation (grade 1 hyper-
tension) as documented by a recent randomized trial.39 Most 
importantly, evidence has been obtained that initial combina-
tion treatment may be associated with long-term advantages 
of crucial clinical relevance that appear to involve the hyper-
tensive population at large. Figure  3 shows that, compared 
with initial monotherapy, patients belonging to the National 
Health and Nutrition Examination Survey and starting treat-
ment with either free or single-pill combinations of drugs 
exhibited a more frequent BP control (BP <140/90 mm Hg) 
1 year later.40 This may result from an attenuation of the 2 
main barriers to long-term BP control, that is, low adherence 
to the prescribed treatment and therapeutic inertia. Figure 4 
(top) shows that in a large number (about 440 000) of residents 
of the Lombardy region initiating antihypertensive treatment 
with a single drug, the risk of treatment discontinuation varied 
markedly according to the drug prescribed, the highest and 
lowest discontinuation rate being shown by diuretics and an-
giotensin receptor antagonists, respectively.41 It further shows, 
however, that treatment initiation with drug combinations was 
associated with a much lower discontinuation rate than initial 

monotherapy, regardless whether the drugs were given sep-
arately or a in a single-pill format (Figure 4, bottom).41 This 
was the case also when, in 2 similarly large cohorts (about 
440 000 patients each) a comparison was made between (1) 
initial treatment with combinations including a diuretic versus 
a diuretic monotherapy or (2) initial treatment with combi-
nations without a diuretic versus a monotherapy other than a 
diuretic.41,42 We can speculate that the prompter BP response 
to initial combination treatment may have a positive psycho-
logical impact on the patients, namely that it may increase 
their motivation to continue treatment on a prolonged basis. 
Whatever the reasons, however, a long-term increase in adher-
ence to treatment has important therapeutic effects because in-
creasing adherence to antihypertensive treatment is positively 
related to the achieved BP values, with an increase in the rate 
of BP control.43 Furthermore, a large body of evidence is a-
vailable that adherence to antihypertensive treatment is related 
to the incidence and risk of cardiovascular events either in the 
context of randomized trials and in real-life medicine.31,44–47 In 
the Lombardy population, for example, increasing adherence 
to antihypertensive drugs from <25% to >75% of the overall 
treatment time was found to be associated with a progressive 
reduction in the risk of hospitalization for ischemic heart di-
sease, cerebrovascular disease, and heart failure, this being the 
case both in the general hypertensive population and in its eld-
erly fraction, including patients >85 years of age.42,44–46

Recent evidence is also available that, compared with in-
itial monotherapy, initial 2-drug combination treatment can 
effectively bypass therapeutic inertia. This is illustrated in 
Figure 5, which refers the antihypertensive drugs prescribed 
to patients starting treatment with 1 or 2 antihypertensive 
drugs, 6 months and 1, 2, or 3 years after treatment initia-
tion. In patients initiating treatment with 1 drug, monother-
apy continued to remain by far the prevailing prescription 
(Figure 5A), with a marked difference in the use of combina-
tion treatment with the group initially treated with 2 drugs for 
the whole 3-year follow-up (Figure 5B).48 These observations 
also document that in medical practice, (1) therapeutic iner-
tia can be extremely common and (2) an inertial therapeutic 

Figure 1. Percentage of patients newly treated with antihypertensive drugs who exhibited ≥1 periods of treatment discontinuation (left) and average 
adherence to antihypertensive treatment of the newly treated cohort during a several year follow-up (FU; right). Discontinuation was defined as ≥3 
mo under no prescription. Average adherence was quantified as percentage of the FU time covered by antihypertensive drug prescriptions. The database 
includes all residents (10 million) of a Northern Italian Region (Lombardy). Data derived from Corrao et al.33,34
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attitude involves also patients starting treatment with 2 drugs 
in whom prescriptions of ≥3 antihypertensive drugs remained 
substantially below the percentage (≥25%) shown by trials to 
be required for BP control. In these patients, however, the in-
itial choice of 2 drugs bypassed the monotherapy problem, 
presumably allowing control the elevated BP to be much more 
effectively achieved.

An additional important question is whether the initial 
2-drug combinations should be administered separately or 
as a single, fixed-dose tablet. Fixed-dose combinations may 
make uptitration to effective treatment less flexible. However, 
a large number of studies has shown that reducing the number 
of daily pills is associated with an improved adherence to the 
prescribed antihypertensive treatment regimen49–52 regardless 
the background level of cardiovascular risk, the treatment dura-
tion, and the patients’ age and comorbidities.53,54 This has made 
guidelines almost invariably favorable to this type of treatment. 
The 2018 European guidelines6 recommend the initial treat-
ment strategy to make use, whenever possible, of single-tablet, 
2-drug combinations, taking advantage of the availability of 
many combinations (eg, a blocker of the renin-angiotensin sys-
tem with a calcium channel blocker or a diuretic) in ranges of 
doses of the combination components, thus favoring treatment 
flexibility.

Initial 2-Drug Combination Treatment and 
Cardiovascular Protection

In the HOPE-3 trial (Heart Outcomes Prevention 
Evaluation-3), patients with grade 1 hypertension (140–159 
mm Hg, average 154 mm Hg systolic BP) exhibited, compared 
with placebo, a 24% reduction in the risk of cardiovascular 
outcomes with a treatment based on the initial administration 
of 2 antihypertensive agents (candesartan+hydrochlorothiazi
de).39 However, this proved the ability of initial combination 
treatment to protect hypertensive patients while providing no 
information on whether, in patients starting treatment with a 

drug combination, cardiovascular protection is greater than in 
those starting treatment with 1 drug and moving to a combi-
nation later, the initial combination treatment strategy thereby 
being superior to the stepwise treatment approach. To date, 
this question has not been addressed by an outcome-based 
trial with a controlled randomized design, and we doubt that 
this would provide a meaningful answer to the above ques-
tion because, as already mentioned, the advantages of initial 
combination treatment versus initial monotherapy, that is, 
improved adherence to treatment and reduced therapeutic in-
ertia, important as they may be in real-life conditions, are min-
imized by the controlled medical environment of randomized 
trials. An example is provided by the trials which have looked 
via a double-blind design to the long-term BP-lowering effect 
of an initial 2-drug administration versus the administration of 
the combination components in monotherapy followed by the 
addition of the second drug few months later. Predictably, the 
initial combination treatment was associated with a faster BP 
reduction, but, after the addition of the second drug, the mono-
therapy groups caught up and no between-group BP difference 
was anymore visible at the end of the treatment period.37,38

Randomized trials apart, many outcome-based observa-
tional studies, including those performed in conditions closer 
to real life, support, indirectly or directly, the conclusion 
that, compared with initial monotherapy, initial combination 
treatment may be associated with a lower incidence and risk 

Figure 2. Percentage of hypertensive patients under monotherapy (open bars) or under combination drug treatment (closed bars) in a number of European 
and extra-European countries.

Table.  Rationale for Initial 2-Drug Combination Therapy

Greater blood pressure reduction vs monotherapy

Steeper dose–blood pressure response relationship

No/small increase in hypotensive episodes

More frequent blood pressure control

Better adherence to drug treatment

Reduced therapeutic inertia

D
ow

nloaded from
 http://ahajournals.org by on N

ovem
ber 10, 2019



Mancia et al    Initial Combination Treatment in Hypertension    1117

of cardiovascular morbid and fatal events. A post hoc anal-
ysis of the hypertensive, high-cardiovascular-risk patients 
of the VALUE trial (Valsartan Antihypertensive Long-Term 
Evaluation) has shown that in patients in whom treatment 
achieved BP control within few months (a goal easier to be 
achieved with initial 2-drug combinations, see above), cardi-
ovascular outcomes were less than in patients in whom BP 
control was achieved at a later time.55 Similar data have been 
reported by a post hoc analysis of the hypertensive patients 
of the ALLHAT trial (Antihypertensive and Lipid-Lowering 
Treatment to Prevent Heart Attack) and ASCOT-BPLA trial 
(Anglo-Scandinavian Cardiac Outcomes Trial-Blood Pressure 
Lowering Arm) in which achieving BP control within few 
months was more protective than achieving BP control 
later.56,57 Finally, in a study of about 1700 hypertensive pa-
tients, Gradman et al58 have shown that (1) initial combination 
treatment lead to a better BP control than initial monotherapy 
over the following 2 years and (2) this difference translated 
into a cardiovascular events difference, with a significantly 
lower risk of combined cardiovascular events (−38%), as well 
as of heart failure (−36%) and stroke (−21%).

This has been more recently shown also in 3 studies that 
have used the administrative database of the residents of 
Lombardy (about 10 million), thereby addressing the issue 
in the context of real-life medical practice. Of the 2 million 

patients who were found to be on antihypertensive drugs, those 
starting and continuing treatment with drug combinations exi-
bited the lowest risk of cardiovascular events. This resulted 
in an about 20% reduction of hospitalization for coronary di-
sease, stroke, or heart failure compared to those treated with 
initial and subsequent monotherapy, initial combination ther-
apy followed by monotherapy, and even initial monotherapy 
followed by combination therapy42 (Figure 6A). Furthermore, 
in the study in which patients started antihypertensive treat-
ment with a single drug and largely remained on monotherapy 
because of therapeutic inertia (see above), hospitalization for 
combined and cause-specific cardiovascular events was sig-
nificantly greater than that of patients starting treatment with 
2 drugs (Figure 6B).48 Finally, in patients in whom the risk of 
hospitalization for cardiovascular events was assessed for 1 
year after treatment initiation, patients starting treatment with 
2 drugs showed less cardiovascular events compared with pa-
tients starting treatment with 1 drug only (Figure 6C).59 It is 
important to emphasize that in the last 2 studies, data anal-
ysis was performed by the propensity score approach. This 
equalizes a large number of variables involved in the cardio-
vascular risk of the 2 groups at baseline, minimizing the well-
known limitation of comparing nonrandomized groups, that 
is, that the results originate from initial clinical differences 
rather than from the subsequent treatment strategies. Because 

Figure 3. Multivariable hazard ratios (and 95% 
CIs) of obtaining blood pressure (BP) control 1 
y after initiating treatment with monotherapy, 
free 2-drug combination therapy, or single-pill 
2-drug combination therapy. Combination 
of 2 drugs as initial treatment strategy was 
associated with a greater chance of achieving 
BP control than monotherapy. TP indicates 
therapy. Data derived from Egan et al.40

Figure 4. Monotherapy shows the risk of discontinuation of antihypertensive drug treatment according to the class of antihypertensive drugs used as initial 
monotherapy. Combination refers to the risk of drug treatment discontinuation in patients initially treated with drug combinations, in the free or fixed-dose 
form. Discontinuation of treatment in patients under initial monotherapy (average of all monotherapies) was taken as reference. ACEI indicates angiotensin-
converting enzyme inhibitor; ARB, angiotensin II receptor blocker; CA, calcium antagonists; D, diuretics; Ext, extemporaneous; RR, relative risk; and T, 
therapy. Data derived from Mancia et al.41
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propensity score analysis does not eliminate initial inequali-
ties resulting to unmeasured variables, this was further ad-
dressed by a within-patient comparison approach, using the 
3500 patients of the last study who experienced a cardiovas-
cular outcome and were prescribed, during the follow-up pe-
riod, combination therapy for a subperiod and monotherapy 
for another (Figure 7A).59 The risk of hospitalization for car-
diovascular outcomes was significantly and markedly less 
(−56%) during the subperiod when patients were on com-
bination therapy than during the subperiod when they were 
on monotherapy. This was the case also when cause-specific 
outcomes were considered, the outcome reduction seen during 
the combination as compared with monotherapy period be-
ing 71% for heart failure, 59% for coronary disease, 34% for 
stroke, and 59% for new atrial fibrillation. Even in the absence 

of randomized trials, a rather convincing evidence seems to be 
available that initial treatment with 2 antihypertensive drugs 
provides an earlier and long-lasting greater protection than 
initial monotherapy, the within-patient analysis excluding 
between-group differences in baseline clinical characteristics 
and cardiovascular risk as a confounding responsible factor. 
This justifies, on a scientific basis, the choice of American and 
European guidelines to abandon initial monotherapy and rec-
ommend initial 2-drug combination treatment in the majority 
of the hypertensive population. In the European guidelines, 
this is accompanied by the recommendation to use, whenever 
possible, single-pill, 2-drug combinations because (1) treat-
ment simplification is accompanied by an increased adherence 
to treatment60,61 and (2) the large availability of 2-drug combi-
nations with dose ranges of combination components favours 

Figure 5. Percentage of patients prescribed 1, 2, ≥3 (A, top), or ≥2 antihypertensive drugs after initial prescription of monotherapy or 2 
antihypertensive drugs (B, bottom). C indicates combination therapy; M, monotherapy; and T, therapy. Data refer to a 3-year follow-up and are derived 
from Rea et al.48
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treatment flexibility and uptitration. Although at present, the 
most widely available combinations consist of a blocker of 
the renin-angiotensin system (ACE [angiotensin-converting 
enzyme] inhibitor or angiotensin II receptor antagonist) with 
a calcium channel blocker or a diuretic, other combinations 
have been successfully tested in outcome-based trials6 and 
are thus suitable for therapeutic use, especially for specific 
clinical conditions. Single-pill, 2-drug combinations other 

than those between a renin-angiotensin blocker and a calcium 
channel blocker or a diuretic will probably be made available 
in the future.

Initial Combination Treatment—Drawbacks 
and Barriers

Large use of initial combination treatment will inevitably 
lead to patients taking 2 drugs when 1 would be enough to 

Figure 6. A, Risk of hospitalization for cardiovascular (CV) outcomes according to initial treatment strategy, ie, 2-drug combination (combo) or 
monotherapy (mono) in large cohorts taken from the Lombardy region database. A, The treatment strategies consisted of initial and subsequent 
monotherapy (reference), initial monotherapy followed by combination therapy, initial combination therapy followed by monotherapy, and initial and 
subsequent combination therapy. Data were adjusted for potential confounders. Compared with the other treatment strategies, the initial and subsequent 
combination therapy was associated with a significant reduction in the risk of hospitalization for CV events. B, The risk of hospitalization for CV events during 
a 3-year follow up (FU) in patients on initial combination of 2 antihypertensive drugs was less than that of patients on initial monotherapy. Data from the 
patients of Figure 5, in whom therapeutic inertia prevented patients on initial monotherapy from subsequent treatment uptitration to drug combinations. To 
minimize between-group differences of baseline CV risk, data were analyzed according to the propensity score approach. C, One-year risk of hospitalization 
for CV events in another cohort of patients from the Lombardy database initiating antihypertensive treatment with a 2-drug combination as compared to initial 
monotherapy. Data were adjusted for potential confounders and similar results were obtained by the propensity score analysis approach. Hospitalization for 
CV events refers to stroke, CHD, and HF. AF indicates atrial fibrillation; CHD, coronary heart disease; HF, heart failure; HR, hazard ratio; IRR, incidence risk 
ratio; and OR, odds ratio. From Corrao et al42 and  Rea et al.48,59
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control their BP elevation. The potential economical disad-
vantage, however, is marginal because in most instances, the 
cost of 2 drugs is only slightly greater than that of a mono-
therapy. This is the case also for single-pill combinations, 
which is almost always similar if not less than the cost of 
the drugs separately administered. Also to be considered is 
that a combination of 2 drugs does not necessarily mean a 
greater risk of side effects because drug combinations allow 
their components to be given at lower doses, with a favorable 
rather than unfavorable effect on their tolerability profile.15 
There are, however, other less favorable aspects, such as, for 
example, that in case of adverse reactions, it may not be easy 
to identify, in individual patients, the guilty versus the in-
nocent drug. Initial combination treatment should probably 
also be discouraged in some patient subgroups. According 

to the European guidelines,6 initial monotherapy rather than 
combination therapy should be preferentially used in pa-
tients with a high-normal BP (130–139/85–89 mm Hg) in 
whom a very high cardiovascular risk (history of cardiovas-
cular events) calls for BP-lowering treatment because under 
this circumstance, a limited BP reduction is needed to reach 
the recommended BP target (<130/80 mm Hg). This goal is 
achievable by a single BP-lowering drug, which may also 
be associated with little risk for BP to fall to levels such as 
<120/70 mm Hg at which, according to the reports of reg-
istries and post hoc analysis of large trials,6,62–67 vital organ 
perfusion may be compromised, leading to a J-curve–like 
increase of cardiovascular risk.68 For the same reasons, in-
itial monotherapy may be considered in patients with grade 
1 hypertension whose baseline systolic BP is closer to 140 

Figure 7. Risk of hospitalization for cardiovascular (CV) events in the 2212 patients who experienced an event during the 1-year follow-up after 
treatment initiation and were prescribed, during the year, either monotherapy or 2-drug combination therapy. A, Monthly distribution of mono or 
combination therapy; B, incidence risk ratio (IRR) for CV outcomes in the period of the year under combination therapy vs the period under monotherapy, 
which is taken as reference. Data refer to the cohort shown in Figure 6C and are derived from Rea et al.59
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mm Hg. Finally, initial monotherapy should definitively be 
the treatment of choice in old, frail or very old patients be-
cause in these patients, the mechanisms defending BP ho-
meostasis are frequently impaired,69 leading to an excessive 
BP fall that may damage renal and other vital organ func-
tion. Acute hypotensive episodes70 may also be more fre-
quent, leading to injurious falls that in the elderly may have 
dramatic consequences even for survival. In this context, it 
should not be forgotten that these inconveniences are invar-
iably more frequent in real life than in trials. In elderly pa-
tients of the Lombardy database initiating antihypertensive 
drug treatment, the risk of hospitalization for hip fracture 
(assumed to have a relationship with hypotensive injurious 
falls) in the following 30 days was significantly greater for a 
number of drug classes compared randomly selected condi-
tions in which no drugs were taken or to control patients.71 
This is an important reason why European guidelines do not 
recommend initial triple therapy under any circumstance.6

Finally, barriers to large use of initial combination treat-
ment may also be erected by Regulatory Agencies and 
National Health Care Systems, often not especially sensitive 
to the long-term advantages of novel treatment strategies and 
more concerned on their possible short-term negative impact 
on costs.

Disclosures
G. Mancia has received honoraria for participation as speaker/chair-
man in national/international meetings from Boehringer Ingelheim, 
Ferrer, Medtronic, Menarini Int, Merck Serono, Recordati, and 
Servier. G. Corrao received research support from the European 
Community, the Italian Agency of Drug, and the Italian Ministry 
of Education, University and Research. He took part in a variety of 
projects that were funded by pharmaceutical companies (ie, Novartis, 
GSK, Roche, AMGEN, and BMS). He also received honoraria as 
a member of Advisory Board from Roche. G. Grassi has received 
honoraria for participation as speaker/chairman in national/interna-
tional meetings from Astra-Zeneca, Medtronic, Merck Serono, and 
Recordati. The other authors report no conflicts.

References
	 1.	 Chow CK, Teo KK, Rangarajan S, et al; PURE (Prospective Urban Rural 

Epidemiology) Study Investigators. Prevalence, awareness, treatment, 
and control of hypertension in rural and urban communities in high-
, middle-, and low-income countries. JAMA. 2013;310:959–968. doi: 
10.1001/jama.2013.184182

	 2.	 Mills KT, Kelly TN, Reed JE, Kearney PM, Reynolds K, Chen J, He 
J. Disparities of hypertension prevalence and control: a systematic a-
nalysis of population-based studies from 90 countries. Circulation. 
2016;134:441–450.

	 3.	 Mancia G, Ambrosioni E, Rosei EA, Leonetti G, Trimarco B, Volpe M; 
ForLife Study Group. Blood pressure control and risk of stroke in un-
treated and treated hypertensive patients screened from clinical practice: 
results of the ForLife study. J Hypertens. 2005;23:1575–1581.

	 4.	 Mancia G, De Backer G, Dominiczak A, et al; Management of Arterial 
Hypertension of the European Society of Hypertension; European 
Society of Cardiology. 2007 guidelines for the management of arterial 
hypertension: the task force for the management of arterial hypertension 
of the European Society of Hypertension (ESH) and of the European 
Society of Cardiology (ESC). J Hypertens. 2007;25:1105–1187. doi: 
10.1097/HJH.0b013e3281fc975a

	 5.	 Whelton PK, Carey RM, Aronow WS, et al. 2017 ACC/AHA/AAPA/
ABC/ACPM/AGS/APhA/ASH/ASPC/NMA/PCNA guideline for the 
prevention, detection, evaluation, and management of high blood pres-
sure in adults: a report of the American College of Cardiology/American 
Heart Association task force on clinical practice guidelines. Hypertension. 
2018;71:e13–e115. doi: 10.1161/HYP.0000000000000065

	 6.	 Williams B, Mancia G, Spiering W, et al; ESC Scientific Document 
Group. 2018 ESC/ESH guidelines for the management of arterial hyper-
tension. Eur Heart J. 2018;39:3021–3104. doi: 10.1093/eurheartj/ehy339

	 7.	 Benetos A, Thomas F, Bean KE, Guize L. Why cardiovascular mor-
tality is higher in treated hypertensives versus subjects of the same 
age, in the general population. J Hypertens. 2003;21:1635–1640. doi: 
10.1097/01.hjh.0000084743.53355.9b

	 8.	 Ezzati M, Riboli E. Behavioral and dietary risk factors for noncommuni-
cable diseases. N Engl J Med. 2013;369:954–964.

	 9.	 Grassi G, Cifkova R, Laurent S, Narkiewicz K, Redon J, Farsang C, 
Viigimaa M, Erdine S, Brambilla G, Bombelli M, Dell’Oro R, Notari M, 
Mancia G. Blood pressure control and cardiovascular risk profile in hyperten-
sive patients from central and eastern European countries: results of the BP-
CARE study. Eur Heart J. 2011;32:218–225. doi: 10.1093/eurheartj/ehq394

	10.	 Egan BM, Zhao Y, Axon RN, Brzezinski WA, Ferdinand KC. 
Uncontrolled and apparent treatment resistant hypertension in the 
United States, 1988 to 2008. Circulation. 2011;124:1046–1058. doi: 
10.1161/CIRCULATIONAHA.111.030189

	11.	 Gijón-Conde T, Graciani A, Banegas JR. Resistant hypertension: demog-
raphy and clinical characteristics in 6292 patients in a primary health care 
setting. Rev Esp Cardiol (Engl Ed). 2014;67:270–276.

	12.	 Carey RM, Calhoun DA, Bakris GL, et al; American Heart Association 
Professional/Public Education and Publications Committee of the Council 
on Hypertension; Council on Cardiovascular and Stroke Nursing; Council 
on Clinical Cardiology; Council on Genomic and Precision Medicine; 
Council on Peripheral Vascular Disease; Council on Quality of Care 
and Outcomes Research; and Stroke Council. Resistant hypertension: 
detection, evaluation, and management: a scientific statement from the 
American Heart Association. Hypertension. 2018;72:e53–e90. doi: 
10.1161/HYP.0000000000000084

	13.	 Joint National Committee. Report on detection, evaluation and treatment 
of high blood pressure. JAMA. 1977;237:255–261.

	14.	 WHO Expert Committee. Arterial Hypertension. Geneva: World Health 
Organization. Tech Rep Series 1978;628:7–58.

	15.	 Law MR, Wald NJ, Morris JK, Jordan RE. Value of low dose combination 
treatment with blood pressure lowering drugs: analysis of 354 randomised 
trials. BMJ. 2003;326:1427. doi: 10.1136/bmj.326.7404.1427

	16.	 Tedla YG, Bautista LE. Drug side effect symptoms and adherence to 
antihypertensive medication. Am J Hypertens. 2016;29:772–779. doi: 
10.1093/ajh/hpv185

	17.	 Hirakawa Y, Arima H, Webster R, Zoungas S, Li Q, Harrap S, Lisheng L, 
Hamet P, Mancia G, Poulter N, Neal B, Williams B, Rogers A, Woodward 
M, Chalmers J. Risks associated with permanent discontinuation of 
blood pressure-lowering medications in patients with type 2 diabetes. J 
Hypertens. 2016;34:781–787. doi: 10.1097/HJH.0000000000000841

	18.	 Mancia G, Rea F, Cuspidi C, Grassi G, Corrao G. Blood pressure con-
trol in hypertension. Pros and cons of available treatment strategies. J 
Hypertens. 2017;35:225–233. doi: 10.1097/HJH.0000000000001181

	19.	 Mancia G, Stella ML, Pozzi M, Grassi G. Treatment of hypertension: ge-
neral aspects. J Cardiovasc Pharmacol. 1996;28(suppl 4):S23–S28.

	20.	 Morgan TO, Anderson AI, MacInnis RJ. ACE inhibitors, beta-blockers, 
calcium blockers, and diuretics for the control of systolic hypertension. 
Am J Hypertens. 2001;14:241–247.

	21.	 Mancia G, Schumacher H, Redon J, Verdecchia P, Schmieder R, Jennings 
G, Yusoff K, Ryden L, Liu GL, Teo K, Sleight P, Yusuf S. Blood pres-
sure targets recommended by guidelines and incidence of cardiovascular 
and renal events in the Ongoing Telmisartan Alone and in Combination 
With Ramipril Global Endpoint Trial (ONTARGET). Circulation. 
2011;124:1727–1736. doi: 10.1161/CIRCULATIONAHA.110.008870

	22.	 Armario P, Calhoun DA, Oliveras A, Blanch P, Vinyoles E, Banegas 
JR, Gorostidi M, Segura J, Ruilope LM, Dudenbostel T, de la Sierra A. 
Prevalence and clinical characteristics of refractory hypertension. J Am 
Heart Assoc. 2017;6:e007365.

	23.	 1999 World Health Organization/International Society of Hypertension 
Guidelines for the management of hypertension. Guidelines Sub-
Committee. J Hypertens. 1999,17:151–183.

	24.	 Chobanian AV, Bakris GL, Black HR, Cushman WC, Green LA, Izzo JL 
Jr, Jones DW, Materson BJ, Oparil S, Wright JT Jr, Roccella EJ; National 
Heart, Lung, and Blood Institute Joint National Committee on Prevention, 
Detection, Evaluation, and Treatment of High Blood Pressure; National 
High Blood Pressure Education Program Coordinating Committee. The 
Seventh Report of the Joint National Committee on Prevention, Detection, 
Evaluation, and Treatment of High Blood Pressure: the JNC 7 report. 
JAMA. 2003;289:2560–2572. doi: 10.1001/jama.289.19.2560

D
ow

nloaded from
 http://ahajournals.org by on N

ovem
ber 10, 2019



1122    Circulation Research    March 29, 2019

	25.	 Whitworth JA; World Health Organization, International Society 
of Hypertension Writing Group. 2003 World Health Organization 
(WHO)/International Society of Hypertension (ISH) statement on 
management of hypertension. J Hypertens. 2003;21:1983–1992. doi: 
10.1097/01.hjh.0000084751.37215.d2

	26.	 European Society of Hypertension-European Society of Cardiology 
Guidelines Committee. 2003 European Society of Hypertension-
European Society of Cardiology guidelines for the management of arte-
rial hypertension. J Hypertens. 2003;21:1011–1053. doi: 10.1097/01.hjh. 
0000059051.65882.32

	27.	 Weber MA, Schiffrin EL, White WB, et al. Clinical practice guide-
lines for the management of hypertension in the community a state-
ment by the American Society of Hypertension and the International 
Society of Hypertension. J Hypertens. 2014;32:3–15. doi: 10.1097/HJH. 
0000000000000065

	28.	 Mancia G, Fagard R, Narkiewicz K, et al; Task Force Members. 
2013 ESH/ESC Guidelines for the management of arterial hyperten-
sion: the task force for the management of arterial hypertension of 
the European Society of Hypertension (ESH) and of the European 
Society of Cardiology (ESC). J Hypertens. 2013;31:1281–1357. doi: 
10.1097/01.hjh.0000431740.32696.cc

	29.	 James PA, Oparil S, Carter BL, et al. 2014 evidence-based guideline for 
the management of high blood pressure in adults: report from the panel 
members appointed to the Eighth Joint National Committee (JNC 8). 
JAMA. 2014;311:507–520. doi: 10.1001/jama.2013.284427

	30.	 Wald DS, Law M, Morris JK, Bestwick JP, Wald NJ. Combination ther-
apy versus monotherapy in reducing blood pressure: meta-analysis on 
11,000 participants from 42 trials. Am J Med. 2009;122:290–300. doi: 
10.1016/j.amjmed.2008.09.038

	31.	 Chowdhury R, Khan H, Heydon E, Shroufi A, Fahimi S, Moore C, Stricker 
B, Mendis S, Hofman A, Mant J, Franco OH. Adherence to cardiovascu-
lar therapy: a meta-analysis of prevalence and clinical consequences. Eur 
Heart J. 2013;34:2940–2948. doi: 10.1093/eurheartj/eht295

	32.	 Kjeldsen SE, Julius S, Dahlöf B, Weber MA. Physician (investigator) iner-
tia in apparent treatment-resistant hypertension - insights from large ran-
domized clinical trials. Lennart Hansson Memorial Lecture. Blood Press. 
2015;24:1–6. doi: 10.3109/08037051.2014.946787

	33.	 Corrao G, Zambon A, Parodi A, Poluzzi E, Baldi I, Merlino L, Cesana 
G, Mancia G. Discontinuation of and changes in drug therapy for hyper-
tension among newly-treated patients: a population-based study in Italy.  
J Hypertens. 2008;26:819–824. doi: 10.1097/HJH.0b013e3282f4edd7

	34.	 Corrao G, Parodi A, Nicotra F, Zambon A, Merlino L, Cesana G, Mancia 
G. Better compliance to antihypertensive medications reduces car-
diovascular risk. J Hypertens. 2011;29:610–618. doi: 10.1097/HJH. 
0b013e328342ca97

	35.	 Redón J, Coca A, Lázaro P, Aguilar MD, Cabañas M, Gil N, Sánchez-
Zamorano MA, Aranda P. Factors associated with therapeutic iner-
tia in hypertension: validation of a predictive model. J Hypertens. 
2010;28:1770–1777. doi: 10.1097/HJH.0b013e32833b4953

	36.	 Lüders S, Schrader J, Schmieder RE, Smolka W, Wegscheider K, Bestehorn 
K. Improvement of hypertension management by structured physician ed-
ucation and feedback system: cluster randomized trial. Eur J Cardiovasc 
Prev Rehabil. 2010;17:271–279. doi: 10.1097/HJR.0b013e328330be62

	37.	 Brown MJ, McInnes GT, Papst CC, Zhang J, MacDonald TM. Aliskiren 
and the calcium channel blocker amlodipine combination as an in-
itial treatment strategy for hypertension control (ACCELERATE): 
a randomised, parallel-group trial. Lancet. 2011;377:312–320. doi: 
10.1016/S0140-6736(10)62003-X

	38.	 Mancia G, Parati G, Bilo G, Choi J, Kilama MO, Ruilope LM; TALENT 
Investigators. Blood pressure control by the nifedipine GITS-telmisartan 
combination in patients at high cardiovascular risk: the TALENT study.  
J Hypertens. 2011;29:600–609. doi: 10.1097/HJH.0b013e328342ef04

	39.	 Lonn EM, Bosch J, López-Jaramillo P, et al; HOPE-3 Investigators. Blood-
pressure lowering in intermediate-risk persons without cardiovascular di-
sease. N Engl J Med. 2016;374:2009–2020. doi: 10.1056/NEJMoa1600175

	40.	 Egan BM, Bandyopadhyay D, Shaftman SR, Wagner CS, Zhao Y, Yu-
Isenberg KS. Initial monotherapy and combination therapy and hyper-
tension control the first year. Hypertension. 2012;59:1124–1131. doi: 
10.1161/HYPERTENSIONAHA.112.194167

	41.	 Mancia G, Zambon A, Soranna D, Merlino L, Corrao G. Factors involved 
in the discontinuation of antihypertensive drug therapy: an analysis from 
real life data. J Hypertens. 2014;32:1708–1715; discussion 1716. doi: 
10.1097/HJH.0000000000000222

	42.	 Corrao G, Nicotra F, Parodi A, Zambon A, Heiman F, Merlino L, Fortino I, 
Cesana G, Mancia G. Cardiovascular protection by initial and subsequent 

combination of antihypertensive drugs in daily life practice. Hypertension. 
2011;58:566–572. doi: 10.1161/HYPERTENSIONAHA.111.177592

	43.	 Schroeder K, Fahey T, Hay AD, Montgomery A, Peters TJ. Relationship 
between medication adherence and blood pressure in primary 
care: prospective study. J Hum Hypertens. 2006;20:625–627. doi: 
10.1038/sj.jhh.1002011

	44.	 Corrao G, Zambon A, Parodi A, Merlino L, Mancia G. Incidence of car-
diovascular events in Italian patients with early discontinuations of anti-
hypertensive, lipid-lowering, and antidiabetic treatments. Am J Hypertens. 
2012;25:549–555. doi: 10.1038/ajh.2011.261

	45.	 Corrao G, Rea F, Ghirardi A, Soranna D, Merlino L, Mancia G. 
Adherence with antihypertensive drug therapy and the risk of heart 
failure in clinical practice. Hypertension. 2015;66:742–749. doi: 
10.1161/HYPERTENSIONAHA.115.05463

	46.	 Corrao G, Rea F, Monzio Compagnoni M, Merlino L, Mancia G. 
Protective effects of antihypertensive treatment in patients aged 85 
years or older. J Hypertens. 2017;35:1432–1441. doi: 10.1097/HJH. 
0000000000001323

	47.	 Wu PH, Yang CY, Yao ZL, Lin WZ, Wu LW, Chang CC. Relationship 
of blood pressure control and hospitalization risk to medication adher-
ence among patients with hypertension in Taiwan. Am J Hypertens. 
2010;23:155–160. doi: 10.1038/ajh.2009.210

	48.	 Rea F, Corrao G, Merlino L, Mancia G. Initial antihypertensive treatment 
strategies and therapeutic inertia. Evidence from a large population-based 
cohort. Hypertension. 2018;72:846–853.

	49.	 Claxton AJ, Cramer J, Pierce C. A systematic review of the associa-
tions between dose regimens and medication compliance. Clin Ther. 
2001;23:1296–1310.

	50.	 Bangalore S, Kamalakkannan G, Parkar S, Messerli FH. Fixed-dose com-
binations improve medication compliance: a meta-analysis. Am J Med. 
2007;120:713–719. doi: 10.1016/j.amjmed.2006.08.033

	51.	 Gupta AK, Arshad S, Poulter NR. Compliance, safety, and effectiveness 
of fixed-dose combinations of antihypertensive agents: a meta-analysis. 
Hypertension. 2010;55:399–407. doi: 10.1161/HYPERTENSIONAHA. 
109.139816

	52.	 Wang TD, Chen YH, Huang CH, Chen WJ, Chen MF. Bidirectional adher-
ence changes and associated factors in patients switched from free com-
binations to equivalent single-pill combinations of antihypertensive drugs. 
Hypertension. 2014;63:958–967. doi: 10.1161/HYPERTENSIONAHA. 
113.02455

	53.	 Taylor AA, Shoheiber O. Adherence to antihypertensive therapy with 
fixed-dose amlodipine besylate/benazepril HCl versus comparable com-
ponent-based therapy. Congest Heart Fail. 2003;9:324–332.

	54.	 Gerbino PP, Shoheiber O. Adherence patterns among patients 
treated with fixed-dose combination versus separate antihyperten-
sive agents. Am J Health Syst Pharm. 2007;64:1279–1283. doi: 
10.2146/ajhp060434

	55.	 Weber MA, Julius S, Kjeldsen SE, Brunner HR, Ekman S, Hansson L, 
Hua T, Laragh JH, McInnes GT, Mitchell L, Plat F, Schork MA, Smith 
B, Zanchetti A. Blood pressure dependent and independent effects of an-
tihypertensive treatment on clinical events in the VALUE Trial. Lancet. 
2004;363:2049–2051.

	56.	 Dhruva SS, Huang C, Spatz ES, Coppi AC, Warner F, Li SX, Lin H, Xu 
X, Furberg CD, Davis BR, Pressel SL, Coifman RR, Krumholz HM. 
Heterogeneity in early responses in ALLHAT (Antihypertensive and 
Lipid-Lowering Treatment to Prevent Heart Attack Trial). Hypertension. 
2017;70:94–102.

	57.	 Dahlöf B, Sever PS, Poulter NR, Wedel H, Beevers DG, Caulfield 
M, Collins R, Kjeldsen SE, Kristinsson A, McInnes GT, Mehlsen J, 
Nieminen M, O’Brien E, Ostergren J; ASCOT Investigators. Prevention 
of cardiovascular events with an antihypertensive regimen of amlodip-
ine adding perindopril as required versus atenolol adding bendroflu-
methiazide as required, in the Anglo-Scandinavian Cardiac Outcomes 
Trial-Blood Pressure Lowering Arm (ASCOT-BPLA): a multicentre 
randomised controlled trial. Lancet. 2005;366:895–906. doi: 10.1016/ 
S0140-6736(05)67185-1

	58.	 Gradman AH, Parisé H, Lefebvre P, Falvey H, Lafeuille MH, Duh MS. 
Initial combination therapy reduces the risk of cardiovascular events in hy-
pertensive patients: a matched cohort study. Hypertension. 2013;61:309–
318. doi: 10.1161/HYPERTENSIONAHA.112.201566

	59.	 Rea F, Corrao G, Merlino L, Mancia G. Early cardiovascular protec-
tion by initial two-drug fixed-dose combination treatment vs. mono-
therapy in hypertension. Eur Heart J. 2018;39:3654–3661. doi: 10.1093/ 
eurheartj/ehy420

D
ow

nloaded from
 http://ahajournals.org by on N

ovem
ber 10, 2019



Mancia et al    Initial Combination Treatment in Hypertension    1123

	60.	 Burnier M. Drug adherence in hypertension. Pharmacol Res. 
2017;125:142–149. doi: 10.1016/j.phrs.2017.08.015

	61.	 Villalva CM, Alvarez-Muiño XLL, Mondelo TG, Fachado AA, Fernández 
JC. Adherence to treatment in hypertension. Adv Exp Med Biol. 
2017;956:129–147. doi: 10.1007/5584_2016_77

	62.	 Böhm M, Schumacher H, Teo KK, Lonn EM, Mahfoud F, Mann JFE, 
Mancia G, Redon J, Schmieder RE, Sliwa K, Weber MA, Williams B, 
Yusuf S. Achieved blood pressure and cardiovascular outcomes in high-
risk patients: results from ONTARGET and TRANSCEND trials. Lancet. 
2017;389:2226–2237. doi: 10.1016/S0140-6736(17)30754-7

	63.	 Böhm M, Schumacher H, Teo KK, Lonn E, Mahfoud F, Mann JFE, 
Mancia G, Redon J, Schmieder R, Weber M, Sliwa K, Williams B, Yusuf 
S. Achieved diastolic blood pressure and pulse pressure at target systolic 
blood pressure (120-140 mmHg) and cardiovascular outcomes in high-risk 
patients: results from ONTARGET and TRANSCEND trials. Eur Heart J. 
2018;39:3105–3114. doi: 10.1093/eurheartj/ehy287

	64.	 Messerli FH, Mancia G, Conti CR, Hewkin AC, Kupfer S, Champion A, 
Kolloch R, Benetos A, Pepine CJ. Dogma disputed: can aggressively low-
ering blood pressure in hypertensive patients with coronary artery disease 
be dangerous? Ann Intern Med. 2006;144:884–893.

	65.	 Cooper-DeHoff RM, Gong Y, Handberg EM, Bavry AA, Denardo SJ, 
Bakris GL, Pepine CJ. Tight blood pressure control and cardiovascular 
outcomes among hypertensive patients with diabetes and coronary artery 
disease. JAMA. 2010;304:61–68. doi: 10.1001/jama.2010.884

	66.	 Vidal-Petiot E, Ford I, Greenlaw N, Ferrari R, Fox KM, Tardif JC, Tendera 
M, Tavazzi L, Bhatt DL, Steg PG; CLARIFY Investigators. Cardiovascular 
event rates and mortality according to achieved systolic and diastolic blood 
pressure in patients with stable coronary artery disease: an international cohort 
study. Lancet. 2016;388:2142–2152. doi: 10.1016/S0140-6736(16)31326-5

	67.	 Mancia G, Grassi G. Blood pressure targets in type 2 diabetes. Evidence a-
gainst or in favour of an aggressive approach. Diabetologia. 2018;61:517–
525. doi: 10.1007/s00125-017-4537-3

	68.	 Mancia G, Grassi G. Aggressive blood pressure lowering is dangerous: 
the J-curve: pro side of the arguement. Hypertension. 2014;63:29–36. doi: 
10.1161/01.hyp.0000441190.09494.e9

	69.	 Mancia G, Cléroux J, Daffonchio A, Ferrari AU, Giannattasio C, Grassi 
G. Reflex control of circulation in the elderly. Cardiovasc Drugs Ther. 
1991;4(suppl 6):1223–1228.

	70.	 Thomopoulos C, Parati G, Zanchetti A. Effects of blood pressure-low-
ering treatment on cardiovascular outcomes and mortality: 13 - benefits 
and adverse events in older and younger patients with hypertension: over-
view, meta-analyses and meta-regression analyses of randomized trials. J 
Hypertens. 2018;36:1622–1636. doi: 10.1097/HJH.0000000000001787

	71.	 Corrao G, Mazzola P, Monzio Compagnoni M, Rea F, Merlino L, Annoni 
G, Mancia G. Antihypertensive medications, loop diuretics, and risk of 
hip fracture in the elderly: a population-based cohort study of 81,617 
Italian patients newly treated between 2005 and 2009. Drugs Aging. 
2015;32:927–936. doi: 10.1007/s40266-015-0306-5

D
ow

nloaded from
 http://ahajournals.org by on N

ovem
ber 10, 2019




