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1  | HYPERTENSION IS THE STRONGEST 
RISK FAC TOR FOR C ARDIOVA SCUL AR 
DISE A SE

In the last three decades, ischemic heart disease, stroke, and diabe-
tes became leading causes of mortality and years of life lost (YLL), 
although with some divergences among countries in the ratio of 
observed and expected YLLs which is based on sociodemographic 
indexes.1 Worldwide, the morbidity and mortality burden associated 
to cardio-metabolic risk appears to be largely influenced by a rise in 

blood pressure (BP) levels, body mass index, glucose, and choles-
terol. These risk factors are responsible of more than 60% of global 
death from cardiovascular disease (CVD), chronic kidney disease 
(CKD), and diabetes, with the high BP having the largest effect.2 In 
2013, high systolic blood pressure (SBP) accounted for 10.4 million 
deaths and 208.1 million Disability-Adjusted Life Years.3 People with 
hypertension	 (BP	 ≥140/90	mm	Hg	 or	 those	 receiving	 BP‐lowering	
drugs) have a higher lifetime risk of overall CVD at 30 years of age 
(63.3% vs 46.1% of those with normal BP) and tend to develop CVD 
5.0 years earlier.4 Even among individuals without known vascular 
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Summary
Elevated blood pressure (BP) is a major determinant of morbidity and mortality bur-
den related to cardio-metabolic risk. Current guidelines indicate that controlling and 
lowering BP promotes cardiovascular (CV) risk reduction. Among antihypertensive 
agents, angiotensin receptor blockers (ARBs) are characterized by an efficacy profile 
equivalent to other antihypertensive agents and are provided with excellent tolera-
bility and low discontinuation rates during chronic treatments. Moreover, CV out-
comes	 are	 reduced	 by	 ARBs.	 Olmesartan	 is	 a	 long‐lasting	 ARB	 which	 proved	 to	
achieve a comparable or more effective action in lowering BP when compared to 
other	ARBs.	Olmesartan,	in	fact,	displayed	a	larger	and	more	sustained	antihyperten-
sive effect over the 24 hours, with a buffering effect on short-term BP variability. 
These are important features which differentiate olmesartan from the other princi-
ples of the same class and that may help to control the increased CV risk in the pres-
ence	of	high	BP	variability.	Olmesartan	shows	similar	benefits	as	other	ARBs	in	terms	
of all-cause and CV mortality, and a favorable tolerability profile. Combination of ol-
mesartan with long-lasting calcium-channel blockers and thiazide diuretics repre-
sents a rational and effective therapy. Thus, ARBs, including olmesartan, represent 
one of the most effective and safe treatments for patients with arterial 
hypertension.
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disease at baseline, a rise in BP levels is associated strongly with the 
age-specific mortality rates from CV events.5

A	 20	mm	Hg	 difference	 in	 usual	 SBP	 is	 approximately	 equiva-
lent	in	its	hazards	to	a	10	mm	Hg	difference	in	usual	diastolic	blood	
pressure	 (DBP).	 In	 particular,	 an	 elevation	 of	 20	mm	Hg	 accounts	
for many increases in strokes, coronary syndromes, and mortality.6 
These relationships between BP levels and vascular mortality show a 
remarkable,	continuous	association	starting	from	SBP	of	115	mm	Hg	
and	DBP	of	75	mm	Hg	for	each	decade	of	age.5

2  | THE IMPORTANCE OF REDUCING 
BLOOD PRESSURE TO PRE VENT 
C ARDIOVA SCUL AR OUTCOMES

The benefits of hypertension treatments aimed to lower BP for 
prevention	 of	 CVD	 are	well	 established.	 A	 10	mm	Hg	 decrease	 in	
SBP reduces the risk of major CVD events by 20%, coronary heart 
disease by 17%, stroke by 27%, heart failure by 28%, and all-cause 
mortality by 13%,7 while a decrease in DBP has been linearly related 
to a lower risk of recurrent stroke (P = 0.026) and all-cause mortality 
(P = 0.009).8 Reduction of CV risk is proportional to the decrease of 
SBP, DBP, and pulse pressure (PP), but the logarithmic nature of this 
relationship implies that risk reduction increases to a progressively 
smaller extent the larger the BP reduction.9

The effects of BP lowering are broadly similar even in the pres-
ence of concomitant comorbidities or previous CVD, coronary heart 
disease, or cerebrovascular disease.7 Indeed, the extent of both SBP 

and DBP decrease is directly associated with the magnitude of risk 
reduction in recurrent cerebrovascular and CV events. These find-
ings highlight the importance of a strict and aggressive BP control, 
which is increasingly being considered as the most essential thera-
peutic strategy for an effective CVD prevention, particularly in case 
of	 pre‐existing	 CVD.	 For	 instance,	 achieving	 a	 SBP	 <130	mm	Hg	
seems to be invaluable for secondary stroke prevention in patients 
with cerebrovascular events.8

Controlling and lowering BP is per se functional to reduce 
CV risk, independently of the antihypertensive approaches used 
(Figure 1) and produces a significant improvement in outcome in all 
hypertension grades.10 For instance, in the presence of grade 1 hy-
pertension at low-to-moderate risk, lowering BP induces a reduc-
tion in stroke (risk ratio, RR = 0.33), coronary events (RR = 0.68), 
and death (RR = 0.53); the SBP cut-off values are across 150 and 
140	mm	Hg;	below	130	mm	Hg	only	stroke	and	all‐cause	death	are	
significantly reduced.9 Furthermore, after stratifying patients per 
increasing 10-year incidence of CV death, the relative reduction 
in all outcomes by BP lowering does not differ among strata and 
the absolute risk decreases in very high-risk patients.11 In patients 
at high risk for the presence of diabetes mellitus, BP reductions in 
5‐10	mm	Hg	significantly	contribute	to	reduce	the	relative	risk	of	
coronary heart disease, heart failure, and all-cause death; these 
results are amplified in hypertensive patients with diabetes who 
show a significantly greater relative risk reduction of coronary 
heart disease and all-cause death, obtained by a more intensive BP 
control.12 In general, when an intensive BP lowering is achieved, 
the risk ratio of stroke (RR = 0.71), coronary events (RR = 0.80), 

F I G U R E  1   Relative and absolute risk reduction of various outcomes in trials of blood pressure (BP) lowering. A, Intentional BP-lowering 
trials.	B,	Intentional	BP‐lowering	trials	exclusively	in	hypertensive	(HT)	patients.	C,	Intentional	and	nonintentional	BP‐lowering	trials	
together.	Standardized	Mantel–Haenszel	risk	ratio	(RR)	is	to	a	systolic	BP	(SBP)/diastolic	BP	(DBP)	difference	of	10/5	mm	Hg.	The	column	
absolute risk reduction reports the number and 95% confidence interval (CI) of events prevented for every 1000 patients treated for 5 years 
with	a	standardized	RR.	CHD	indicates	coronary	heart	disease	[Redrawn	from	10	with	permission]
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major CV events (RR = 0.75), and CV mortality (RR = 0.79) further 
improve; heart failure and all-cause death do not change.13 Even 
in patients in the high normal range with an estimated risk higher 

than 10%, an intensive antihypertensive strategy aimed at reach-
ing	 SBP	 targets	 of	 120	mm	Hg	 reduced	 the	 composite	 outcome	
compared to the standard strategy.14

F I G U R E  2   Relative risk reduction of various outcomes in trials of blood pressure (BP) lowering by different classes of drugs. A, Diuretics. 
B, Centrally acting drugs. C, Beta-blockers. D, Calcium antagonists. E, Angiotensin-converting enzyme (ACE) inhibitors. F, Angiotensin 
receptor	blockers.	CI	indicates	confidence	intervals;	DBP,	diastolic	blood	pressure;	pts,	patients;	RR,	Mantel–Haenszel	risk	ratios;	and	SBP,	
systolic	blood	pressure	[Redrawn	from	10	with	permission]
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Treatments aimed to lower BP may be important to reduce CVD 
risk even in individuals with normal or high normal blood pressure, 
but risk reduction is limited to stroke.15

3  | THE PL ACE OF ANGIOTENSIN 
RECEPTOR BLOCKERS IN THE TRE ATMENT 
OF HYPERTENSION AND A SSOCIATED 
C ARDIOVA SCUL AR CONDITIONS

Systematic reviews have shown that BP lowering by all classes of an-
tihypertensive drugs is matched with significant reductions in stroke 
and major CV events. Although some minor differences among 
classes have been observed for prevention of specific outcomes (eg, 
overall mortality), there is a general homogeneity in the observed 
benefits (Figure 2).10 This supports the concept that reduction in 
these events is highly related to the BP-lowering properties beside 
potential-specific drug properties.

Current hypertension guidelines recommend angiotensin-con-
verting enzyme (ACE) inhibitors and angiotensin receptor blockers 
(ARBs) as suitable first choice for initiation and maintenance of 
antihypertensive treatment, either as monotherapy or in combina-
tion.16,17 Combining drug regimens with complementary activity, 
where a second antihypertensive agent is used to block the com-
pensatory responses to the first agent, can result in additional BP 
lowering, thus contributing to reach the BP goal, while combinations 
of drugs with similar mechanism of action should be avoided.16 For 
instance, data from high-quality randomized clinical trials demon-
strate that simultaneous administration of renin-angiotensin system 
(RAS) blockers (ie, ACE-inhibitor with ARB; ACE-inhibitor or ARB 
with renin inhibitor aliskiren) increases CV and renal risk.16

Current guidelines are based on results of randomized con-
trolled studies, mostly placebo-controlled, and mostly carried out 
between 1965 and 1995. These trials provided solid evidence in 
favor	of	antihypertensive	therapy	in	patients	with	SBP	>160	mm	Hg	
or	DBP	>100	mm	Hg,	who	would	now	be	classified	as	grade	2	and	3	
hypertensives. Evidence for drug treatment in individuals with low-
to-moderate risk (grade 1 hypertension) is conversely limited, since 
no trial has specifically addressed this condition. A pharmacological 
treatment is supported even in these patients who have the potential 
to become at high risk, since treatments can be personalized to en-
hance efficacy and tolerability and have a good cost-benefit ratio.17

Accounting for equivalent antihypertensive properties, the ef-
fects of drug classes on overall CV risk are similar, but some differ-
ence can be noticed in reducing specific risks: diuretics result as 
superior in preventing heart failure; beta-blockers are less effective 
in protecting from stroke; calcium antagonists are superior in pre-
venting stroke and all-cause death, but inferior in preventing cor-
onary heart disease; ARBs are more effective in preventing heart 
failure.18

Indeed, ARBs are associated with a significant relative reduction 
in	heart	failure	(−10%),	stroke	(−9%),	and	major	CV	events—compos-
ite	of	stroke,	coronary	heart	disease,	heart	failure—(−9%),	although	

they produce a rather small difference in SBP/DBP compared to pla-
cebo	 (about	−3.7/−2.0	mm	Hg),	which	may	be	due	 to	 the	 fact	 that	
in comparative studies patients in the placebo groups were often 
treated with active CV drugs. ARBs have additional properties 
which make them particularly effective in reducing proteinuria and 
improving outcomes in chronic heart failure. These properties are 
especially important to treat patients with nephropathy, since the 
relationship between BP and progression of CKD and incident end-
stage renal disease is direct and progressive. Several randomized tri-
als have clearly demonstrated that RAS blockade is more effective in 
reducing albuminuria than either placebo or other antihypertensive 
agents in diabetic nephropathy, nondiabetic nephropathy, and in pa-
tients with CVD and is also effective in preventing incident micro-
albuminuria.19,20	Hypertension	 is	 a	 leading	 cause	 for	 heart	 failure,	
and BP lowering has been described as an invaluable strategy to 
prevent this complication in all patients, including in very elderly pa-
tients.23 Correcting cardiac overstimulation by sympathetic system 
and the RAS, rather than exclusively lowering BP is the mechanism 
by which these agents contribute to reduce the risk of heart failure. 
Angiotensin blockade is a major therapeutic strategy in patients with 
heart failure, both by providing a balanced reduction in preload and 
after-load when a reduced systolic function occurs and by antago-
nizing vasoconstriction and salt and water retention which perpet-
uate the disease and promote progression toward the congestive 
or the end-stage states. Finally, RAS blockade has also a beneficial 
influence on cardiac remodeling.24

In most randomized controlled large trials performed with 
ARBs over the last 20 years, in different clinical conditions, these 
compounds have revealed systematically noninferior to ACE-in-
hibitors and often superior to other drug comparators. Thus, in the 
LIFE	 (Losartan	 Intervention	 For	 Endpoint	 reduction)	 and	 MOSES	
(MOrbidity	and	mortality	after	Stroke,	Eprosartan	compared	with	ni-
trendipine for Secondary prevention) studies in hypertension ARBs 
were superior to beta-blockers and calcium antagonists, respec-
tively.25,26 In the RENAAL (Reduction of Endpoints in NIDDM with 
the Angiotensin II Antagonist Losartan), IDNT (Irbesartan Diabetic 
Nephropathy Trial) and IRMA (IRbesartan in patients with type 2 dia-
betes and MicroalbuminuriA) studies in CKD ARBs revealed superior 
to conventional optimal therapy, as they did for onset of microalbu-
minuria	 in	 the	 ROADMAP	 (Randomized	Olmesartan	 and	Diabetes	
MicroAlbuminuria Prevention).22,27-29	 In	 the	ONTARGET	 (ONgoing	
Telmisartan	Alone	and	in	combination	with	Ramipril	Global	Endpoint	
Trial) study in high-risk patients with a large proportion of hyper-
tensives, ARBs performed equally to ACE-inhibitors, as they sys-
tematically	 did	 in	 heart	 failure	 (ELITE	 and	 ELITE	 II—Evaluation	 of	
Losartan	in	the	Elderly,	Val‐HefT—Valsartan	Heart	Failure	Trial	and	
CHARM—Candesartan	 in	 Heart	 failure	 Assessment	 of	 moRtality	
and	Morbidity),	 in	postmyocardial	state	(OPTIMAAL—OPtimal	Trial	
In Myocardial infarction with Angiotensin II Antagonist Losartan, 
VALIANT—VALsartan	 In	Acute	myocardial	 iNfarcTion).30-36 Also in 
prevention of new onset of diabetes, a meta-analysis has shown 
similar benefits with ARBs or ACE-inhibitors.37 Finally, in large regis-
tries and meta-analyses ARBs have displayed better tolerability and 
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safety, as well as persistence on treatment.38,39 The impressive size 
of this evidence-based medicine literature with ARBs, obtained with 
the different compounds in the class, indeed strongly suggests a 
beneficial impact on CV outcomes as a class effect of ARBs.

4  | ARE ANGIOTENSIN RECEPTOR 
BLOCKERS ALL EQUAL S? THE ROLE OF 
OLMESARTAN

Angiotensin receptor blockers have a well-recognized antihyper-
tensive activity, and although they share many common features, 
some pharmacokinetic and pharmacodynamic differences have been 
found among the components of this group (Table 1).

The head-to head comparison among ARBs is quite controver-
sial, since each published study shows some confounding factors 
and	 study	 designs	 are	 often	 heterogeneous.	 However,	 two	 re-
cent meta-analyses try to summarize the results of randomized 
trials and provide an overview on the effect of ARBs in BP low-
ering, highlighting the differences among the components of this 
class. In this review, we focus our attention on results concerning 
olmesartan.

In a meta-analysis on 22 studies (4892 subjects), Wang et al40 
indicated that olmesartan provided greater reduction in both DBP 
and SBP than losartan and in SBP compared to valsartan, while the 
BP response rates and the incidence of adverse events were sim-
ilar among the class. Tsoi et al performed a network meta-analy-
sis to compare both direct and indirect treatments at 24 weeks: 
Although none significant difference was achieved, olmesartan re-
sulted	as	more	effective	in	reducing	BP	than	losartan	(−3.99	mm	Hg)	

(Figure	3).	Olmesartan	showed	similar	odd	ratio	for	all‐cause	mortal-
ity as other ARBs, and it did not show any difference in terms of CV 
mortality (Figure 3).41

As mentioned above, BP lowering is important in the elderly to 
prevent serious CV events. ARBs, including olmesartan, are among 
the first treatment choice for treatment of hypertension in older 
people. In a recent meta-analysis performed by Redon et al42 in-
cluding 25 studies in patients aged 60-79 years, of which 10 based 
on head-to-head comparisons of olmesartan (n = 770) vs other 
ARBs (n = 691), including losartan, irbesartan, valsartan and can-
desartan, SBP and DBP reductions after 8-52 weeks of olmesartan 
monotherapy were significantly larger than those obtained with 
other	 ARBs	 [SBP:	 1.38	 (3.56,	 +0.79)	 and	DBP:	 1.02	 (2.28,	 +0.24	
mm	Hg)].

Interestingly, olmesartan seems to possess some anthiathero-
genic and vasoprotective effects which add to its hypotensive ac-
tivity. Studies in different animal models have demonstrated that 
the full blockade of angiotensin II receptors, obtained with olme-
sartan, can interfere with the atherogenic process independently 
of blood pressure reduction, likely due to the significant reduc-
tion in inflammatory markers induced by treatment with the 
drug.43,44 In large randomized placebo or active drug controlled 
studies performed in patients with hypertension, stable angina 
or type 2 diabetes, long-term treatment with olmesartan showed 
reduction in the levels of markers of vascular inflammation (high 
sensitive C-reactive protein, alpha tumor necrosis factor, inter-
leukine-6, and macrophage chemotactic protein-1), regression 
of atheromatous plaque volume at the carotid and coronary ar-
tery, regression of vascular hypertrophy, and microalbuminuria 
prevention.46

TA B L E  1   ARBs currently indicated for the treatment of hypertension

Drug
Usual starting dose 
(mg/d)

Usual dose, range 
(mg/d) Daily frequency Other indications approved beside hypertension

Azilsartan 40 or 70 40-80 1 None

Candesartan 16 8-32 1 Treatment	of	heart	failure	(NYHA	Classes	II‐IV)

Eprosartan 600 600-800 1 or 2 None

Irbesartan 150 150-300 1 Diabetic nephropathy when serum creatinine is 
increased and proteinuria present in patients 
with hypertension and type 2 diabetes

Losartan 50 50-100 1 or 2 Diabetic nephropathy when serum creatinine is 
increased and proteinuria present in patients 
with hypertension and type 2 diabetes 
Stroke reduction in patients with hypertension 
and left ventricular hypertrophy (nonblack only)

Olmesartan 20 20-40 1 None

Telmisartan 40 20-80 1 Cardiovascular risk reduction in patients unable to 
take ACE-inhibitors

Valsartan 80 or 160 80-320 1 Treatment	of	heart	failure	(NYHA	Classes	II‐IV) 
Reduction of CV mortality in clinically stable 
patients with left ventricular failure or dysfunc-
tion following myocardial infarction.

ACE,	Angiotensin‐Converting	Enzyme;	ARB,	Angiotensin	II	Receptor	Blocker;	CV,	Cardiovascular;	NYHA,	New	York	Heart	Association.
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5  | OLMESARTAN AND 24‐HOUR BLOOD 
PRESSURE CONTROL

Considering the slight differences in their pharmacokinetic and phar-
macodynamic, the choice of specific ARBs may affect the entity and 
the timing of BP reduction and the dose may be particularly important. 
Although specific drug or dose usually does not affect the reduction in 
office and awake SBP, they may influence the effects on SBP over the 

24 hours, at night, and during the last 4 hours. Furthermore, variation in 
dosing may enhance the possibility of prolonging BP reduction during 
the nocturnal period. Concerning DBP, the type of ARB is determinant 
to modify BP reduction in the office, during the 24 hours, in the awake 
and sleep periods; the dosage is even important for differential noc-
turnal DBP reduction.47 Compared to other ARBs, olmesartan shows 
efficacy in reducing 24-hour SBP (P = 0.03) and DBP (P = 0.002), awake 
BP	 [with	 a	 significant	 difference	only	 for	DBP	 (P	=	0.04)],	 sleep	SBP	

F I G U R E  3   A, Relative treatment 
effects of Angiotensin Receptor Blockers 
at 24 weeks in terms of the absolute 
change (weighted mean difference and 
95% credible interval or CI) in systolic 
blood pressure (SBP) and diastolic 
blood pressure (DBP). To interpret: 
weighted mean difference <0 favors 
the column-defining treatment (eg, 
eprosartan, compared to irbesartan, is 
associated with increase in blood pressure 
by	+3.14/+2.06	mm	Hg).	B,	Relative	
treatment	effects	(odds	ratio,	OR,	and	
95% credible interval or CI) of Angiotensin 
Receptor Blockers on all-cause and 
cardiovascular (CV)-related mortality. To 
interpret: odds ratio >1 favors the column-
defining	treatment	[Redrawn	from	41	with	
permission]

(A) DBP changes after 24-weeks (mean and 95% CI)

Eprosartan -2.06
(-9.62, 5.40)

-0.08
(-3.08, 2.93)

-0.06
(-7.20, 7.10)

-0.06
(-4.34, 4.20)

-0.03
(-9.76, 9.93)

S
B
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(m
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 C

I)

3.14
(-14.55, 20.93) Irbesartan 2.02

(-4.81, 8.94)
2.03

(-3.11, 7.12)
2.02

(-4.13, 8.21)
2.04

(-8.80, 13.03)

7.10
(-2.60, 17.05)

3.97
(-10.97, 18.57) Losartan 0.01

(-6.55, 6.49)
0.02

(-3.06, 3.08)
0.05

(-9.20, 9.54)

3.13
(-14.35, 20.75)

-0.03
(-11.05, 11.06)

-3.99
(-18.42, 10.52) Olmesartan 0.00

(-5.73, 5.82)
0.11

(-10.55, 10.65)

3.14
(-10.15, 16.53)

0.01
(-11.78, 11.62)

-4.00
(-13.10, 5.10)

-0.00
(-11.57, 11.43) Telmisartan 0.03

(-8.77, 9.07)

5.22
(-13.80, 23.94)

2.03
(-16.01, 19.89)

-2.01
(-17.94, 14.19)

2.02
(-15.70, 19.70)

2.04
(-11.62, 15.53) Valsartan

(B) CV mortality
(OR and 95% CI)

Candesartan - - 5.54
(0.37, 87.59)

1.06
(0.18, 6.18)

1.10
(0.10, 13.33)

A
ll-

ca
us

e 
m

or
ta

lit
y

(O
R

 a
nd

 9
5%

 C
I)

1.06
(0.39, 2.91) Irbesartan - - - -

0.92
(0.35, 2.47)

0.87
(0.31, 2.39) Losartan - - -

0.55
(0.17, 1.70)

0.51
(0.16, 1.61)

0.59
(0.19, 1.84) Olmesartan 0.20

(0.02, 1.55)
0.20

(0.01, 3.08)

0.96
(0.49, 1.93)

0.91
(0.43, 1.87)

1.04
(0.52, 2.12)

1.76
(0.72, 4.43) Placebo 1.04

(0.18, 5.91)

- - - - - Telmisartan

F I G U R E  4   Reduction in the values of systolic and diastolic blood pressure (BP) over the 24 hours, the daytime, the nighttime and the last 
4 hours of the dosing interval for different angiotensin receptor blockers and placebo. Values are adjusted by the baseline BP values, dose, 
age, and number of participants included in every cohort and are expressed as average and standard error. P value for the difference across 
treatments	[Redrawn	from	47	with	permission]
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(P = 0.008) and DBP (P = 0.002), and SBP (P = 0.02) and DBP (P = 0.04) 
during the last 4 hours of the dosing interval (Figure 4).47 Therefore, ol-
mesartan provides additional advantages in controlling BP as compared 
to other ARBs, since it allows a larger BP reduction over the 24 hours.48

Additional features of olmesartan, when its efficacy is evalu-
ated over the 24 hours, are represented by a more homogeneous 
control	and	a	stabilizing	effect	on	BP	variability	(BPV).	Olmesartan	
maintains SBP and DBP at lower levels over a 24-hour period than 
ARB comparators: irbesartan achieves a larger SBP and DBP drops 
in the first few hours, while olmesartan largely reduces BP from 5 
to 15 hours and in the last 5 hours of the dosing period. At 24-hour 
time‐point,	the	mean	SBP	and	DBP	are	approximately	3‐5	mm	Hg	
lower with olmesartan than with losartan, valsartan, or irbesar-
tan.49	 Olmesartan	 significantly	 reduces	 mean	 24‐hour	 BP	 and	
night-time BP, compared to losartan and after 8 weeks, 20.6% of 
patients treated with olmesartan achieve the goal of 24-hour am-
bulatory	BP	<130/80	mm	Hg,	compared	to	9.0%,	9.2%	and	14.2%	
with losartan, valsartan, and irbesartan.49 Therefore, olmesartan 
provides a favorable action in lowering and, especially, controlling 
BP and this aspect is particularly important for reducing CV risk. 
Indeed, although average BP values are usually considered as the 
main determinant of CV events related to hypertension, short-term 

fluctuations in BP levels, and variations in prolonged periods of 
time should be attentively monitored. Evidence from longitudi-
nal and observational studies has indicated that short-term BPV 
within the 24 hours may have a nonmarginal contribution to CV 
risk. An initial increase in BPV within 24 hours is an independent 
predictor of progression of subclinical organ damage, CV events, 
and CV mortality.50,51 Similarly, long-term day-by-day BPV is as-
sociated with a higher prevalence and severity of cardiac, vascu-
lar, and renal organ damage and with an increased risk of fatal and 
nonfatal CV events.51 The impact on 24-hour BP control, BPV, and 
24-hour distribution of BP reduction has been recently determined 
for olmesartan alone or in combination with one or two other anti-
hypertensive drugs in a large pooled individual data analysis of ten 
randomized controlled studies.52 Active treatment with olmesar-
tan or comparators, but not placebo, reduced SBP and DBP during 
the whole 24 hours, and the reduction was well maintained during 
the day and during the night, with larger effects during the waking 
hours (Figure 5). Interestingly the mean BP reduction was signifi-
cantly larger after combination treatment than with monotherapies 
and increased with the intensity of the combination. Placebo had 
no effect on BPV, small effects were observed under monothera-
pies, whereas the greatest effect was reported in the combination 

F I G U R E  5   Adjusted 24 hour, day and night systolic (SBP) and diastolic blood pressure (DBP) mean changes (95% confidence interval) 
from baseline after double blind treatment with placebo (n = 119), active control monotherapy (n = 1195), olmesartan monotherapy 
(n = 1410), active control dual combination therapy (n = 79), olmesartan dual combination therapy (n = 637), and olmesartan triple 
combination therapy (n = 102). The statistical significance of differences between individual pairs of treatments is indicated by the P-value. 
Changes	are	adjusted	for	baseline	value,	age,	sex,	body	mass	index,	and	region	[Redrawn	from	52	with	permission]
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groups, when olmesartan was combined with dihydropyridine cal-
cium-channel blockers or thiazide diuretic or was present in a triple 
combination therapy.52,53 Treatment with olmesartan monother-
apy resulted in smoothness indexes significantly larger than with 
active control, and dual and triple combinations achieved smooth-
ness indexes significantly larger than under corresponding mono-
therapies;	 the	 treatment	 on	 variability	 index	 (TOVI)	 showed	 the	
same trend of smoothness index (Figure 6). Therefore, olmesartan 
administered in combination with one or two other antihyperten-
sive drugs, allowed a superior 24-hour BP control than placebo or 
monotherapies (even including olmesartan).52 The achievement of 
a more homogeneous and sustained BP control, with reduced BPV, 
may represent a desirable feature of a given antihypertensive drug 
treatment, because it may help in preventing the CV consequence 
associated with uncontrolled arterial hypertension.52,54,55

6  | SAFET Y OF ANGIOTENSIN RECEPTOR 
BLOCKERS

All classes of antihypertensive drugs, although able to significantly re-
duce the risk of major CV events, significantly increase the risk of adverse 
events leading to permanent treatment discontinuations, with the distinct 

exception of ARBs which differ from all other classes for the lowest risk 
of discontinuation. As shown in Figure 7, the risk of discontinuation for 
an adverse event was reduced by 29% with ARB treatment, by 10% with 
diuretics, and by 2% with calcium-channel blockers, whereas it was in-
creased by 18% with ACE-inhibitors and by 13% with beta-blockers.56

Since ARBs act on renin-angiotensin system to produce the an-
giotensin II that is not only an effective hypertensive agent, but it 
also regulates cell growth, their potential for an increased risk of 
cancer has been widely investigated. Except a meta-analysis that 
in 2010 described a relationship between cancer and ARBs, no 
evidence supports that the use of ARBs raises the risk of tumor 
development.57 In this regard, a critical commentary took into con-
sideration the mechanisms underlying the potential link between 
ARBs and cancer and concluded that, if anything, ARBs are likely to 
be involved with a prevention of cancer, rather than a promotion.58 
This is supported by Yang et al,59 which analyzed data from almost 
4 million of patients involved in six cohort studies and four case–
control studies and found that ARB-based therapy was not signifi-
cantly associated with an increased risk of cancer (RR = 0.87, 95% CI: 
0.75, 1.01). Some data evidence that ARBs could decrease the lung 
cancer	risk	(OR	=	0.81,	95%	CI:	0.69‐0.54),	but	subgroup	analysis	by	
race indicated that Asians treated with ARBs showed a decreased 
risk	 of	 lung	 cancer	 (OR	=	0.60;	 95%	 CI:	 0.54‐0.67;	 P < 0.00001), 

F I G U R E  6  Adjusted	average	(95%	confidence	interval)	smoothness	index	(SI)	and	treatment	on	variability	index	(TOVI),	and	boxplots	
of trough-to-peak ratio (TPR) after double blind treatment with placebo (n = 119), active control monotherapy (n = 1195), olmesartan 
monotherapy (n = 1410), active control dual combination therapy (n = 79), olmesartan dual combination therapy (n = 637), and olmesartan 
triple combination therapy (n = 102). Data are shown for systolic (SBP) and diastolic blood pressure (DBP). The statistical significance of 
differences between individual pairs of treatments is indicated by the P‐value.	SI	and	TOVI	data	are	adjusted	for	age,	sex,	mass	index,	and	
region	[Redrawn	from	52	with	permission]
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while	Caucasians	did	not	show	any	significant	reduction	(OR	=	0.90;	
95% CI: 0.79-1.02; P = 0.11).60,61 Therefore, since the preventive role 
of ARBs in lung cancer is still controversial, it is possible to exclude 
that ARBs increase the overall risk of cancer occurrence.

ARBs have demonstrated excellent safety profiles alone and in com-
bination with other antihypertensive therapies during the past 20 years. 
The tolerability profiles of ARBs are similar to placebo and superior to 
ACE inhibitors. For example, ACE inhibitors increase the risk of cough 
two- to threefold over placebo and may cause up to 0.1%-0.2% rates of 
angioedema, while with ARBs, the risk of cough was comparable to pla-
cebo (RR = 1.01, 95% CI: 0.74-1.39).56	However,	compared	to	placebo,	
ARBs were associated with higher risk of renal dysfunction, hypoten-
sion, and hyperkalemia; despite these findings, discontinuation events 
in patients treated with ARBs, diuretics, or placebo were similar.62

Olmesartan	shows	similar	tolerability	in	terms	of	incidence	of	ad-
verse events, as other ARBs (losartan, valsartan, candesartan, and irbe-
sartan), with similar relative risk of dizziness, headache, and diarrhea as 
losartan or valsartan and it is well tolerated even in combination with 
diuretics or amlodipine.41 In 2012, a case series of sprue-like syndrome 
at the Mayo Clinic which was linked to the use of olmesartan was re-
ported. This syndrome is characterized by severe diarrhea and sprue-
like histopathologic findings in the intestine, often with increased 
subepithelial collagen.59 Some clinicopathological findings were de-
scribed in patients taking ARBs other than olmesartan; therefore, the 
sprue-like enteropathy, which has indeed a low incidence, seems to be 
a class effect, rather than an olmesartan-related adverse event.63-66

7  | CONCLUSIONS

Lowering and controlling BP are important strategies to decrease 
the risk of CV events and CV mortality in both hypertensive and 

normotensive individuals. Current guidelines recommend the use of 
ACE-inhibitors or ARBs to initiate an antihypertensive therapy; while 
BP lowering is per se useful to reduce CV risk, the use of ARBs may 
be convenient for many reasons: (a) ARBs have a protective effect 
against heart failure and stroke; (b) thanks to their ancillary proper-
ties, ARBs are important to reduce the risk of proteinuria and chronic 
heart failure; (c) ARBs show a favorable tolerability profile, with a 
low discontinuation rate compared to other antihypertensive drug 
classes. Among ARBs, olmesartan achieves a more homogeneous and 
sustained BP control over the 24 hours, with a consistent buffering 
effect on BPV. This property is particularly important to further re-
duce CV risk and to treat patients who present increased short-term 
BP fluctuations.
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events considered was the composite of stroke and coronary heart disease or the composite of stroke, coronary heart disease, and heart 
failure, as indicated. ACEI, angiotensin-converting enzyme inhibitors; All, all other classes together; ARB, angiotensin receptor blockers; BB, 
beta‐blockers;	CA,	calcium	antagonists;	CHD,	coronary	heart	disease;	CI,	confidence	interval;	D,	diuretics;	HF,	heart	failure;	RR,	risk	ratio	
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