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Abstract

The European Society of Hypertension (ESH) in the guidelines document issued in 2023 made specific recommendations
regarding the diagnostic and therapeutic approach for the different hypertensive phenotypes detectable in current clinical
practice. The present paper will offer a critical review of these recommendations.The clinical hypertensive phenotypes
of most frequent detection in current clinical practice, namely white-coat hypertension, masked hypertension, nocturnal
hypertension and isolated systolic hypertension of the elderly will be reviewed. Other less common phenotypes will be
also addressed. Recommendations for each clinical phenotype are made, emphasizing the need for an accurate diagnosis
and treatment for specific clinical conditions, i.e. when target organ damage and/or high cardiovascular risk is detected.
Areas of uncertainty related to clinical phenotypes in which pathophysiological and prognostic information are still lacking
will be discussed. Future studies will allow to refine the guidelines recommendations, particularly for the clinical condi-
tions for which pathophysiological and prognostic information are at present scanty.
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1 Introduction

The 2023 guidelines on hypertension diagnosis and treat-
ment issued by the European Society of Hypertension
(ESH) devoted, for the first time in the history of the doc-
ument, a main section on the high blood pressure (BP)
phenotypes, i.e. the clinical conditions characterized by
selective increases of systolic or diastolic BP as well as by
only office, out-of-office or nighttime BP elevation (Table 1)
[1]. Description has been made of their prevalence, which
in many cases is elevated, of the associated cardiovascular
(CV) risk, which usually is increased, as well as of the diag-
nostic and treatment approaches.

The present paper will review the main information
included in the 2023 ESH guidelines document regard-
ing the prognosis, the diagnostic assessment as well as the
therapeutic approach to the different hypertensive pheno-
types. It should be emphasized that a limitation of these
recommendations, which is also properly recognized by
the guidelines document [1], refers to the fact that, with
very few exceptions (see isolated systolic hypertension of
the elderly, ISHE), they are mainly based on observational
data, in absence of results of “ad-hoc” multicenter random-
ized clinical trials. The present paper will focus in sequence
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on the four most common phenotypes, namely white-coat
hypertension (WCH), masked hypertension (MH), noctur-
nal hypertension (NH) and ISHE. It will also discuss in the
second part of the review the other less frequent pheno-
types listed in Table 1. As a general recommendation, which
applies to all the different hypertensive phenotypes, but
particularly to the ones characterized by selective increases
of office and out-of-office BP (i.e. WCH and MH), guide-
lines emphasize the need to achieve their identification by
repeated BP measurements, given the recent evidence of
their limited reproducibility [2].

2 White-Coat Hypertension

It has been repeatedly reported that office BP assessed by the
physician may not accurately reflect BP levels outside medi-
cal environment [1, 3], due to the occurrence of an alerting
reaction with a resulting BP elevation. WCH defines the sub-
jects whose BP is high (i.e. 2140 mmHg and/or 90 mmHg)
in the medical setting, but normal when detected away
from doctor’s office by 24-hour ambulatory blood pressue
monitoring (ABPM) and/or home BP measurement [1, 3].
Since the first report of this clinical condition by Pickering
and coworkers [4], several studies documented that WCH
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Table 1 Specific Hypertension Phenotypes

Sustained hypertension and true normotension
White coat hypertension (WCH)
Masked hypertension MH)

White-coat uncontrolled hypertension (WUCH) and masked uncon-
trolled hypertension (MUCH)

Isolated systolic hypertension of the young (ISHY)
Isolated systolic hypertension in older persons (ISHE)
Isolated diastolic hypertension (IDH)

Nighttime hypertension (NH) and dipping
Orthostatic hypertension (OH) and hypotension

may account for a consistent fraction of the hypertensive
population.

2.1 Prevalence

It has been reported, indeed, that WCH can be not infre-
quently detected in the general population and it is rela-
tively common in the hypertensive one. Its prevalence
may vary according the methods used to assess BP values
(home BP or 24-hour ABPM) and the definition of out-of-
office BP values normality. WCH can be detected in about
20-25% of the hypertensive population displaying a mild-
to-moderate BP increase. According to normal cutoffs of
clinic BP <140/90 mmHg and daytime ambulatory BP val-
ues <135/85 mmHg, WCH prevalence may range from 15
to 45% [5]. Among 1637 untreated subjects belonging to
the Pressioni Monitorate e Loro Associazioni (PAMELA)
study, i.e. an observational investigation carried out in the
area around Milan (Italy), coordinated by our group and ini-
tiated in 1991 with a follow-up lasting more than 25 years,
WCH prevalence ranged from 9% to 12%, depending on
whether the definition of normal out-of-office BP was based
on ABPM or home BP values [6]. More recently, spanish
investigators [7] evaluated the prevalence and reproducibil-
ity of the different high BP phenotypes defined by clinic and
ambulatory BP measurements in untreated patients recruited
in the Spanish BP Monitoring Registry. The proportion of
true normotensives and WCHs at first 24-hour BP monitor-
ing amounted to 17% and 24%, respectively. In the majority
of the published studies, WCH was established taking into
account only one ambulatory BP recording. Although more
reproducible than clinical BP measurement, ABPM values
during the 24-hour period have an intrinsic variability from
one recording session to another one, depending on physi-
cal activity, environmental stimuli, duration and quality of
sleep of each patient [8]. This suggests that WCH cannot
be regarded as a stable hypertensive clinical phenotype [1].

2.2 Target organ damage and CV risk

2023 ESH guidelines document emphasizes that information
on the impact of WCH on target organ damage and CV risk
are frequently not uniform and still matter of debate. Cross-
sectional studies evaluating the potential link between WCH
and target organ damage have provided conflicting results.
Some studies reported an independent association between
WCH and different markers of organ damage, including left
ventricular hypertrophy, left ventricular diastolic dysfunc-
tion, renal damage and micro- as well as macro-vascular
alterations [9, 10]. Other reports documented the similarity
of the cardiac, renal and vascular organ damage profiles in
WCH individuals and in normotensive subjects, even after
data adjustments for confounders. In general, reports under-
line that if there is a difference between groups, this can be
detected only when data collected in WCH are compared to
those found in age- and sex-matched sustained hypertensives
[11, 12, 13]. A meta-analysis of the studies published during
the past 20 years and aimed at defining the main features of
the different cardiac organ damage occuring in WCH has
documented that: a) left ventricular mass index undergoes
a progressive increase from the normotensive state to WCH
and to sustained hypertension, b) left atrial diameter value
is higher in WCH as compared to the one detected in the
pure normotensive state, and c¢) in WCH subjects, office BP
shows a direct, significant relationship with left ventricular
mass index, quantified by the echocardiographic technique.
Compared with the true normotensive state, WCH has also
been shown to be characterized by an elevated sympathetic
cardiovascular drive to the heart and the peripheral circula-
tion [14], and a greater prevalence of metabolic risk factors
[6]. In the already mentioned PAMELA study, we found
that detection of renal (microalbuminuria and reduction in
estimated glomerular filtration rate), cardiac (increase in left
ventricular mass index) and vascular (increase in carotid
wall thickness) asymptomatic target organ damage occurs
in about 30%-35% of the patients with WCH as compared
to 10% in pure normotensive subjects [15]. Recently, we
also found that alterations in left ventricular mass seen in
WCH are accompanied by an increase in arterial stiffness,
as quantified by the cardio-ankle vascular index measure-
ments [16]. Taken together these findings strongly support
the notion that WCH represents a risk factor for the develop-
ment and progression of the subclinical cardiac and vascular
organ damage.

Although many studies have investigated the prog-
nostic outcome of WCH, the impact of this hypertensive
phenotype on the CV risk profile remains uncertain. In
recent meta-analyses, the incidence of fatal and non fatal
CV events in WCH individuals has been reported to be
either similar as in normotensive subjects or intermediate
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between normotensive and hypertensive patients [17]. The
differences in CV risk reported in the different studies may
depend on the behavior of central aortic BP. Indeed when
this hemodynamic variable displays normal or low normal
values the prognostic impact of WCH appears to be more
benign [1]. Finally, in the above mentioned PAMELA study
WCH subjects displayed, compared to normotensive indi-
viduals, a greater long-term risk of developing diabetes mel-
litus and an established hypertensive state, with a resulting
increase in fatal CV events [15, 18].

2.3 Therapeutic approach (Fig. 1, left upper box)

According to 2023 ESH guidelines recommendations [1],
the therapeutic approach to WCH should be based on 1)
lifestyle modifications capable to to reduce CV risk pro-
file and 2) careful follow-up compared with what is usu-
ally done in true normotensive individuals. It remains
uncertain, however, whether WCH subjects should undergo

antihypertensive drug treatment. This is because, although
WCH patients have been a considerable proportion of vir-
tually all randomized clinical trials proving the benefits of
antihypertensive treatment [19], no specific outcome-based
trial has been performed. Antihypertensive pharmacologi-
cal treatment may be taken into account in WCH subjects
who display target organ damage and show a high CV risk
profile [1].

3 Masked Hypertension

In the early 2000s Pickering and coworkers [20] defined as
MH the BP elevation identified throughout ABPM or home
BP but not office BP measurement. In the following years
cross-sectional and longitudinal studies reported that this BP
phenotype is associated with the detection of multiple target
organ damages and with an increased risk of CV events [1].
Out-of-office BP, indeed, either monitored at home or in

Fig. 1 Scheme illustrating the rec-
ommendations made by the 2023
European Society of Hypertension
guidelines for the diagnosis and
treatment of the hypertensive clini-
cal phenotypes of most frequent
detection. HT: hypertension,
HMOD: hypertension-mediated
organ damage, CV: cardiovascular.

Lifestyle
interventions

WHITE COAT HT

Anti-HT drugs

HMOD present
or high CV risk

MASKED HT

Lifestyle Anti-HT drugs
interventions if

HMOD present

or high CV risk

NOCTURNAL HT ISOLATED SYSTOLIC HT
ELDERLY
Drugs in Bedtime Low-dose Monotherapy
monotherapy drugs dosing drug if frail
combination
if not frail

I\ Adis




Diagnostic and Therapeutic Approach to Different Hypertensive Phenotypes According to the 2023 ESH... 279

ambulatory conditions over the 24 hours, has been shown
to have a greater prognostic value than clinical BP read-
ings. Several aspects concerning MH are still largely unde-
fined. This particularly is true for the identification of the
best methodology to be employed for the detection of this
specific phenotype in current clinical practice. Specifically,
it remains largely debated which is the BP measurement
method (i.e. home versus ABPM) capable to more reliably
identify subjects with an elevated BP in the out-of-the office
environment. Additional uncertainty concerns the preva-
lence of MH in the general population, its clinical correlates
and reproducibility over time [21, 22].

3.1 Prevalence

MH has been estimated to be present in about 10-25% of
the individuals, depending, as previously mentioned, on
the methods and diagnostic approaches used to detect this
condition. A further confounder refers to the clinical charac-
teristics of study samples (i.e. general population, subjects
with suspected hypertension, diabetes, chronic renal dis-
ease, obesity, sleep apnoea syndrome). A number of reports
evaluated the magnitude of MH phenomenon in the gen-
eral population. In the japanese population of the Osahama
study, 10% of subjects with normal BP values displayed
mildly elevated average 24-hour ABPM. A fraction of
these subjects, approximately 3%, showed 24-hour ABPM
values equal or even greater than 145/86 mmHg [23]. In
the PAMELA study, the only investigation published so
far defining MH via home self-measured BP or ABPM,
this condition is detectable in 9% to 12% of the popula-
tion sample of untreated adult and elderly individuals. This
prevalence variability depends on whether MH is defined by
ambulatory or home BP, diastolic or systolic BP values [6].
Findings from the Jackson Heart Study, an African Ameri-
can population-based cohort including about one thousand
participants, provided new information on the association of
MH and prehypertension, i.e the condition defined by office
systolic BP values between 120 to 139 mmHg and diastolic
between 80 to 89 mmHg [24]. The prognostic value of MH
for development of stable hypertension has been comfirmed
recently [25]. Clinical factors associated with MH have not
been fully elucidated, so far. Some studies have identified
male gender, older age, high normal office BP, low physi-
cal activity, obesity, current smoking and habitual alcohol
drinking as the main variables differentiating MH individu-
als from true normotensives [1]. Additional factors include
an active role of neuroadrenergic mechanisms, the result-
ing sympathetic activation playing a central role in the MH
development [1].

One major criticism of the studies assessing the main fea-
tures of MH is the limited evidence about the reproducibility

of this hypertensive phenotype. In the vast majority of cases,
indeed, diagnosis of MH was based on the data collected
by a single ABPM or home BP monitoring. Results of the
above mentioned spanish ABPM registry have shown that in
MH development of sustained hypertension involves about
30% of the patients during an average observation period
lasting 3 months [7]. Overall, these findings are in line with
the hypothesis that MH represents a transient hypertensive
condition in a large fraction of the population [1].

3.2 Target organ damage and CV risk

MH phenotype has been frequently reported to be associ-
ated with subclinical damage detectable in different organs.
Years ago our group [6] documented that in the PAMELA
population prevalence of cardiac hypertrophy in MH sub-
jects (14%) was similar to the one detected in WCH sub-
jects (15%), lower than in sustained hypertensives (26%),
but much greater than in the individuals displaying office
and out-of-office normal BP values (4%). In subsequent
years a number of studies evaluated the association between
MH and organ damage in different clinical settings. A recent
meta-analysis performed by our group provides a further
contribution on MH and CV organ damage, as assessed by
cardiac and carotid ultrasonography. From the analysis of
the data collected in 12 studies including a total of about
2500 normotensive, 800 MH and 1700 sustained hyperten-
sive subjects identified by ABPM, we found that left ven-
tricular mass index shows a progressive increase from the
normotensive state to MH and to overt hypertension [26].
Prevalence rates of LVH in normotensive controls, MH and
sustained hypertensive subjects amounted to 3.7%, 14.1%
and 11.3%, respectively. Results of the meta-analysis show
that common carotid intima-media thickness progressively
increased from the normotensives, to MH and sustained
hypertensives [26]. As previously mentioned for WCH,
also MH is characterized by an increase in arterial stiffness,
based on the assessment of pulse wave velocity [16].

Data collected during the years provide almost conclu-
sive evidence that MH is a BP phenotype with an important
association with an increased risk of CV events as compared
to the pure normotensive state [1]. In the PAMELA popula-
tion, the incidence of CV deaths showed a gradual increase
from true normotension to WCH, MH and sustained hyper-
tension, independently of major CV risk factors [1]. The
different impact on CV mortality detected in the four BP
phenotypes was independent on whether these conditions
were detected by office versus ambulatory or office versus
home BP. Altogether these findings support the view that
out-of-office BP is a powerful predictor of CV events.
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3.3 Therapeutic approach (Fig. 1, right upper box)

The 2023 ESH guidelines on the diagnosis and treatment of
hypertension strongly recommend that the therapeutic inter-
ventions of MH should be based on lifestyle modifications
of several CV risk factors [1]. Whether the BP lowering drug
treatment should be used in MH remains still an unsolved
issue, but it can be considered in patients with subclinical
organ damage and an elevated CV risk. The decision on
the therapeutic approach of MH can be guided by the sub-
classification of MH in isolated daytime or nocturnal MH.
Indeed, in isolated daytime MH morning administration of
relatively short-acting antihypertensive drugs would be rec-
ommended. On the other hand, in nocturnal MH a chrono-
therapeutic intervention with bedtime administration of BP
lowering drugs is indicated by ESH guidelines as a recom-
mended choice [1].

4 Nocturnal Hypertension

As properly recognized by the 2023 ESH guidelines [1],
ABPM represents the technique allowing a precise assess-
ment of day-night BP variability. This technique has con-
sistently documented that nighttime BP values are 10-20%
lower than daytime values in the vast majority of healthy
subjects. The drop in nighttime BP has as pathophysi-
ologic background a reduction in sympathetic CV drive
and an increased cardiac vagal tone during nocturnal bed
rest period. These autonomic modidifications are in turn
responsible for a sustained decrease in heart rate, cardiac
output, and peripheral vascular resistance occurring dur-
ing nighttime [27].The magnitude of the 24-hour BP varia-
tions in active subjects is related to a variety of factors
such as age, level of physical activity, cigarette smoking
habits, emotional state, duration and quality of sleep. The
mechanism(s) of the impaired circadian BP pattern is multi-
factorial. A blunted BP fall at night in hypertensive patients
has been shown to be highly prevalent in various clinical
conditions including secondary hypertension, chronic kid-
ney diseases, types 1 and 2 diabetes mellitus, sleep apnoea,
autonomic nervous system dysfunction and preeclampsia
[1]. As a consequence, the detection of a blunted decline
in the neuroadrenergic cardiovascular influence and in the
renin-angiotensin-aldosterone activity, the discovery of an
endothelial dysfunction, of an impaired baroreflex sensitiv-
ity, and of a reduced renal sodium excretion capacity has
been found to be linked to elevated nighttime BP values
[28]. Clinical evidence supporting the key role of sodium
in circadian BP rhythm is provided by the reversal of non-
dipping status and NH after salt restriction or administra-
tion of thiazide diuretics [1]. It should also be emphasized
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that subclinical vascular damage itself might attenuate the
vasodepressor influence of sleep, thus contributing to main-
tenance of NH.

4.1 Prevalence

Prevalence rates of NH, as defined according to 2023 ESH
guidelines (i.e., nighttime. systolic BP > 120 mm Hg or dia-
stolic BP > 70 mmHg), largely vary across studies, depend-
ing on demographic, clinical, and ethnical factors [29, 30].
In the PAMELA population, about 1/3 of participants was
found to fulfill the ABPM diagnostic criteria for NH [31].
Patients with NH were characterized by older age, greater
prevalence of diabetes, higher levels of serum creatinine,
cystatin C, calcium, uric acid, and homocysteine than noc-
turnal normotensive patients. Although available informa-
tion on NH prevalence across different clinical settings
remain scanty, this condition appears highly prevalent in
the hypertensive population. Genetic, demographic, and
lifestyle factors appear to be responsible for the nighttime
BP differences across studies [31-33]. Of note, scarce are
the information on the NH patterns in the very elderly, and
no age-adjusted specific criteria for defining NH are pro-
vided by current guidelines [1]. Few studies investigated the
reproducibility of NH phenotype. A study carried out in Italy
examined NH prevalence, correlates, and reproducibility in
a cohort of 658 untreated hypertensives [34]. About 75% of
the study cohort displayed NH in both ABPM sessions, and
about 10% showed normal nighttime BP in both ABPMs.

4.2 Target organ damage and CV risk

Similarly to what has been discussed for asymptomatic
target organ damage, a limited number of cross-sectional
observations performed in the general population and in the
hypertensive cohorts suggests that NH combined to daytime
BP clevation is associated with more advanced structural
and functional CV alterations [31-33]. Furthermore, a rela-
tionship between isolated NH (a clinical hypertensive phe-
notype displaying a BP elevation restricted to the nighttime
period) and target organ damage has been documented in
recent years [34]. These findings are in line with the concept
that average nighttime BP values are superior to the day-
time ones in predicting subclinical cardiac and extra-cardiac
organ damage and, more importantly, the risk of fatal and
non-fatal CV events [35, 36].

4.3 Therapeutic Approach (Fig. 1, left lower box)
The above findings explain why 2023 ESH guidelines sug-

gest that restoring a normal circadian BP rhythm in hyper-
tensive patients is regarded as an effective therapeutic
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intervention designed to counteract the development and/
or the progression of target organ damage and to improve
CV prognosis [1]. Growing evidence on the different thera-
peutic approaches to nighttime BP abnormalities, and par-
ticularly on the bedtime administration of antihypertensive
drugs, supports this therapeutic scheme as one of the more
effective against CV risk related to NH [1, 37]. In a practical
perspective, targeting NH by correcting associated risk fac-
tors and implementing a chrono-therapeutic approach may
have important implications for public health [37].

5 Isolated Systolic Hypertension of the
Elderly

Ageing is characterized by an increase in arterial stiffness,
which depends on the sympathetic activation, the endothe-
lial dysfunction, the vascular remodelling and the changes
in the extracellular matrix reported in the elderly population
[38]. The development of ISHE is also associated with an
age-related increase in sodium sensitivity and phenotypic
changes of aortic smooth muscle cells of arterial distensibil-
ity through structural and functional changes in the large
arteries [38, 39].

5.1 Prevalence

The clinical relevance of ISHE is growing, since in people
aged 60 years and older, ISHE is by far the most common
phenotype of clinical hypertension. At the age of 70 years
or more, about 70% of patients display ISHE, and in those
older than 80 years, the prevalence is above 90% [39].

5.2 Target Organ Damage and CV Risk

Although ISHE has been regarded for many years as a
benign condition, several studies over the past decades
reported an increased CV morbidity and mortality in older
persons with ISHE [36]. Data from large-scale studies
demonstrated several complications of ISHE, which can
be properly predicted by office BP, home BP and ABPM
measurements [1, 40]. The use of ABPM is highly recom-
mended, because elderly hypertensive patients are at higher
risk not only for hypertension but also for cardiac arrhyth-
mias, the most common being atrial fibrillation [41].

The Framingham Heart Study provided conclusive evi-
dence that ISHE is associated not only with increased CV
mortality and morbidity. This is documented by the finding
that the risk of stroke and myocardial infarction was increased
three and two times, respectively, in presence of ISHE [36,
41]. Other age-related complications include cognitive dys-
function, heart failure and heart attack. Furthermore the

ageing process is associated with a decreased renal func-
tion, a factor contributing to the increased CV risk of ISHE
[41, 42].

5.3 Therapeutic Approach (Fig. 1, Right Lower Box)

Randomized controlled clinical trials have provided con-
clusive evidence on the benefits related to ISHE treat-
ment, leading to a clearcut reduction in all cause mortality
(8-13%), CV mortality (-18%) and composite CV outcomes
(-26%) [1, 42]. Results of these clinical studies have also
indicated calcium-channel blockers and thiazide diuretics as
drugs of choice for the management of ISHE, angiotensin
converting enzyme (ACE)-inhibitors and angiotensin recep-
tors antagonists being shown to be less effective [1, 42].
2023 ESH guidelines strongly recommend also in the treat-
ment of this phenotype to initiate the therapeutic approach
with a low-dose dual drug combination, if patients are not
frail and treatment is well tolerated [1]. Although largely
debated during the last years, target BP to be achieved dur-
ing treatment is located for the systolic component between
140 and 150 mmHg, greater reduction of BP values being
not recommended because associated with unfavorable clin-
ical outcomes [1, 42].

6 Other Less Common Phenotypes

In the following paragraphs we will recall the main diagnos-
tic and therapeutic recommendations included in the ESH
document related to other BP phenotypes (Table 1), which
appear to be of less frequent detection in current clinical
practice.

6.1 White-Coat and Masked Uncontrolled
Hypertension (WUCH and MUCH)

WUCH refers to the clinical condition in which BP control
by treatment is detectable during the 24 hour period but not
by office BP measurements, while MUCH to the detection
of a BP controlled by treatment is in-office but not outside
the office [1, 2]. Both these two phenotypes are of recent
detection and data on prevalence, impact on CV risk not
yet conclusively established. According to the data col-
lected in the SPRINT trial, MUCH appears to be of larger
detection than WUCH (35% vs 10%) and associated with a
worse metabolic profile, increased sympathetic overdrive,
enhanced hypertension-mediated organ damage and greater
CV risk as compared to the WUCH phenotype [43]. The
greater risk of CV events detectable in MUCH appears to
be independent on the type of out-of-office measurements
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(ambulatory or home BP) the diagnosis of the phenotype
was based on.

As far as treatment is concerned, 2023 ESH guidelines
recommend to perform both in WUCH and in MUCH
an uptitration of antihypertensive drugs used in order to
achieve a better BP control [1] (Fig. 2, left upper box). This
approach is particularly indicated in MUCH, given it worse
impact on the CV risk profile.

6.2 Isolated Systolic Hypertension of the Young
(ISHY)

This phenotype appears to be detectable in young individu-
als, more frequently found in men and also in children and
adolescents, in which is frequently associated with hemody-
namic abnormalities, such as elevated heart rate, increased
cardiac output, and anthropometric alterations, such as an
overweight or an obese state [1]. However, in about ¥4 of
the patients all the above mentioned abnormalities are not
detectable, indicating an heterogeneity of the main pathopys-
iological features of this hypertensive phenotype. Heteroge-
neous also appear to be the results of the studies designed
to define the CV risk proflile and the associated target organ
damage of this hypertensive phenotype [44]. Given the lim-
ited prognostic data available, suggestion is made by 2023
ESH guidelines to adopt lifestyle modifications, particularly
aimed at loosing weight, if an obese or an overweight state
is detected and to start drug treatment in the patients who
display target organ damage or an elevated CV risk [1, 45]
(Figure 2, right upper box). Control of elevated heart rate
and blood pressure values should be the main targets of the
therapeutic intervention [1]. In future, more clear indica-
tions regarding prognosis and treatment may be obtained
from the data collected by assessing in these patients central
BP values, i.e. the pressure in the ascending aorta, which
may represent, if elevated, markers of an increased CV risk
more sensitive than traditional office BP [1].

6.3 Isolated Diastolic Hypertension (IDH)

This hypertensive phenotype, which is characterized by
diastolic BP >90 mmHg, with a systolic value within the
normal range, may be detected in about 3-8% of the general
population. IDH has been reported to be associated with an
increased CV risk, particularly in the patients aged less than
50 years [46]. This association may allow to recommend life
style inteventions as well as standard antihypertensive drug
treatment in this group of younger individuals [1, 46] (Fig-
ure 2, left lower box). It should be mentioned, however, that
in the few clinical intervention trials performed on this spe-
cific phenotype during the years, although diastolic BP was
the main target of the therapeutic approach, both systolic
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and diastolic BPs were favorably affected by the therapeutic
intervention. This prevented to establish whether a selective
control of the altered hemodynamic variable. i.e. elevated
diastolic BP, allows in these patients to provide protective
effects on CV risk.

6.4 Orthostatic Hypertension and Hypotension

Abnormal responses of BP to assumption of the upright pos-
ture (BP reductions or increases of magnitude greater than
20 mmHg for systolic BP or 10 mmHg for diastolic BP) are
associated with an increased cardiovascular risk [1, 47]. In
young inviduals detection of an exaggerated BP repsonse
to othostasis may represent a marker of future hypertensive
state [47]. Diagnosis of orthostatic hypertension should be
based on BP measurements performed in the supine position
and during upright active position, with evaluation of BP
and heart rate after 1, 3 and 5 minute of the standing position
time. To avoid the potential limited reproducibility of the
approach, the manoeuvre should be repeated twice.Treat-
ment of orthostatic hypertension is based on prescription of
antihypertensive therapies according to ESH hypertension
guidelines [1] (Figure 2, right lower box), being no evidence
that patients with orthostatic hypertension benefit from a
particular drug class in terms of CV risk protection. Accord-
ing to some authors, diuretic treatmnet should probably be
avoided, given the possibility that these pharmacological
compounds may exacerbate the neurohumoral activation
reported in these patients [47].

The therapeutic approach of the opposite clinical condi-
tion, i.e. orthostatic hypotension, is challenging and based
on the treatment of the underlying cause of the disease, such
as the baroreflex dysfunction, which appears to be of very
common detection in this clinical condition [1].

7 Conclusions

As mentioned in the Introduction, ESH guidelines in the
document published in 2023 for the first time systematically
address the reader’s attention to the diagnostic and treat-
ment approach to specific clinical hypertensive phenotypes
[1]. This emphasizes the pivotal position of these clinical
conditions in current practice, with particular focus on an
accurate diagnosis and a tailored treatment. Future studies
will allow to refine the guidelines recommendations, partic-
ularly for the clinical conditions for which pathophysiologi-
cal and prognostic information remain at present scanty.
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Fig.2 Scheme illustrating the recommendations made by
the 2023 European Society of Hypertension guidelines for
the diagnosis and treatment of the hypertensive clinical
phenotypes of less frequent detection. WUCH: white-coat
uncontrolled hypertension, MUCH: masked uncontrolled
hypertension, BP: blood pressure. Other abbreviations as in
Fig. 1.
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