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Purpose of review

Essential (primary or idiopathic) hypertension is presented as the most prevalent ‘cause’ of arterial
hypertension, which is a paradoxical statement for a condition whose causes are unknown. The
consequence of this description is that secondary hypertension is held to be exceptional and, therefore,
very rarely sought for in current clinical practice. Labelling a hypertensive patient as ‘essential’ means that
no further investigations will be undertaken to discover the cause of hypertension, therefore neglecting the
possibility of long-term cure of hypertension and sentencing the patient to a life-long drug treatment.

Recent findings

We will describe how the notion of essential hypertension has developed and whether scientific evidence
from the most recent studies still support the conclusion that it is highly prevalent. The concept of secondary
hypertension along with the criteria to be used to define it as such are also being examined.

Summary

The evidence that secondary hypertension is highly prevalent, when systematically sought for, should increase
the awareness of this condition and lead to a broader search for it, which are fundamental steps to achieve
cure or a better control of high blood pressure, thus improving patients’ outcome and quality of life.
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INTRODUCTION

According to Wlifred Totter, a leading figure in the
medicine of the last century, the fundamental activ-
ity of medical science should be to determine the
ultimate causation of disease [1]. A century of mech-
anistic research that followed this principle has
allowed to discover the cause(s) of many common
diseases, including arterial hypertension. Yet, oddly
enough, every day patients are labelled with ‘essen-
tial’, or primary, idiopathic, hypertension (HT) [2], a
term that still pervades the literature since its first
mention in 1752 [2], and continues to be repeatedly
used throughout the literature and guidelines
(Fig. 1) [3,4]. However, essential hypertension by
no means represents a diagnosis, but rather the
exclusion of multiple diagnoses that, most of the
times, were not systematically ruled out. This could
be understandable in times when the works of Harry
Goldblatt describing renovascular HT, and Jerome
Conn reporting primary aldosteronism were yet to
be published [5,6], but is no longer acceptable now
for the reasons discussed below.

Over the years, based on the undisputable fact
that blood pressure (BP) is necessary to ensure
rs Kluwer Health, Inc. All rights rese
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perfusion of the vital organs (e.g. the brain, heart,
and kidney), the term ‘essential’ has acquired a
benign meaning. A seemingly logical consequence
of this was that high BP values ensured a better
organ perfusion and, therefore, denoted a good state
of health. This is the reason why Paul DudleyWhite,
a leading cardiologist of the first half of the past
century, affirmed that ‘HT may be an important com-
pensatory mechanism, which should not be tampered
with, even were it certain we could control it’ [7]. Thus,
besides implying ignorance of the underlying etiol-
ogy, the adjective ‘essential’ was applied to HT to
indicate a better state of health.
rved. www.co-nephrolhypertens.com
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KEY POINTS

� Secondary hypertension (SHT) is much more common
than normally perceived and should be sought for
systematically in clinical practice.

� The awareness of the high prevalence of SHT should be
raised in the general medical community and in
medical literature.

� The 2024 European Society of Cardiology guidelines
on hypertension recommend the need to screen
hypertensive patients for SHT with simplified
diagnostic algorithms.

Special commentary
Early studies that utilized data from US health
insurance companies as well as small observational
studies [8] and the Australian Study in Mild Hyper-
tension in 1980 [9] identified that high BP values
were a strong prognosticator of poor outcomes. The
latter, along with other placebo-controlled random-
ized clinical studies [10,11] and epidemiological
data (for review, [12]) further strengthened the evi-
dence that HT is the most important cardiovascular
risk factor, and demonstrated that antihypertensive
FIGURE 1. The cartoon illustrates the historical development of t
in the literature in 1752 throughout the literature, textbooks and g
number.
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treatment lowered cardiovascular deaths and events
compared to placebo.
THE PREVALENCE OF ESSENTIAL
HYPERTENSION

Practically all medical textbooks yet describe essen-
tial HT as to accounts for 95�99% of all forms of
human arterial HT. Similarly, a rate of 5.8% for
secondary HT, implying that essential HT accounted
for over 94% of the patients, made its first appear-
ance in 1976 with the publication of a study on
cohort of 689 middle-age (47–54years old) Swedish
white men. However, at that time the diagnostic
tools were rudimental, and the study excluded
young subjects, women, and patients with resistant
HT, i.e. the very subgroups where secondary HT is
more common. Not surprisingly, but certainly ques-
tionably by current standards the authors concluded
that ‘in middle-aged (white) men found to have HT at
screening, extensive investigation aimed at detecting
secondary HT are not necessary’ [13].

Since then, this notion was taken for granted
and the low prevalence of secondary HT became
a ‘mantra’ permeating the medical literature,
he concept of essential hypertension from its first appearance
uidelines. The numbers in apex refer to the reference
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Secondary vs essential hypertension Rossi et al.
notwithstanding the fact that one year later Grim
et al., by searching primary aldosteronism and reno-
vascular HT with a structured diagnostic protocol,
reported that these forms of secondary HT occurred
in 29.7% of 236 referred patients [14]. Nonetheless,
essential HT gained unwarranted recognition as the
most prevalent form of arterial HT and was even
described as the most common cause of high BP,
which is clearly paradoxical for a condition whose
causes were, and still are, unknown. Therefore,
despite a lack of robust evidence that these figures
are real, the proclamation that nearly all the cases of
human arterialHT are ‘caused’ by essential HT spread
throughout textbooks [15], expert statements [16],
and even guidelines by major scientific societies,
including the 2003 and 2007ESH/ESC joint guide-
lines [17,18], the 2017AHA/ACC guidelines [19], the
ISH 2020 guidelines [20], and the ESH 2023 guidelines
[21]. The latter underlined that ‘secondary forms of HT
account for only a small fraction of the overall HT preva-
lence,which is largely due to primary (essential)HT’, but at
least honestly recognized that ‘their true prevalence is
not precisely known, because available data may be con-
founded by the selection bias of the studies reported in the
literature, the number of undiagnosed cases, and the vary-
ing definition of secondary forms of HT’ [21]. They
acknowledged that a major hurdle to determine the
prevalence of essential HT was the lack of a precise
definitionof thephenotypeofessentialHT,andalsoof
an accurate diagnostic test to unambiguously identify
it. This test most likely will never exist, because essen-
tial HT entails a variety of different conditions that no
single test can identify. The few observational retro-
spective studies available in the literature bynomeans
met the quality criteria that are required to provide
scientifically solid evidence, as recently discussed [22],
and, therefore, theafore-mentionedstatementsonthe
high prevalence of essential HT and the low preva-
lence of secondary HT are not evidence-based.
WHY IS ESSENTIAL HYPERTENSION
OVER-DIAGNOSED?

Essential HT is, by definition, a form of human HT
where the underlying cause has not been identified,
because if it were, the diagnosis would then be
‘secondary’ HT. From the practical standpoint, this
implies that to diagnose ‘essential’ HT all known
causes of HT have been excluded by means of a
thorough search. Our long-standing everyday expe-
rience and observational data [23] indicate, instead,
that, under most circumstances, this search is only
rarely done in clinical practice by doctors dealing
with hypertensive patients.

Several reasons may explain the under investi-
gation and under diagnosis of secondary HT. The
1062-4821 Copyright © 2025 Wolters Kluwer Health, Inc. All rights rese
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first is the misbelief that these forms of HT are
exceptional, which means that their prior (pretest)
probability is perceived as very low. Therefore, in
line with what reported in textbooks and taught in
medical schools, practicing doctors are generally
driven to believe that their quest for secondary
HT, besides being time-consuming and costly,
will not be rewarding. This was clearly shown by
a retrospective survey of general practitioners in
Germany and Italy, two European countries with
a well developed healthcare system, which showed
that doctors estimated the prevalence of secondary
HT to be �3% and oddly searched for it in <2% of
their patients [23].

The second reason involves the complexityof the
diagnosticwork-up recommendedbyguidelines, and
the difficulties in deciphering their results. Accord-
ingly, even the most enterprising doctors who order
the tests facemajor hurdles. Possible solutions to this
problem are simplified diagnostic algorithms, as pro-
posed for primary aldosteronism (PA) and other con-
ditions [24,25].

The third reason relates to uncertainties regard-
ing the outcome and the consequences that might
derive from searching for a secondary formofHT. For
example, detecting PA in a patient seeking surgical
cure implies undertaking adrenal vein sampling,
which, besides being technically demanding and
difficult-to-interpret, remains confined to a handful
of centers worldwide [26]. Moreover, in some forms,
for example pheochromocytoma-paraganglioma
(PPGL), making the diagnosis implies referral for
surgery and genetic testing to identify a germ-line
mutation. If the latter is found, the consequent
search for multiple tumors, extending the work-up
to first-degree family members, genetic counseling,
etc. [27], are not easy undertakings for busy general
practitioners.

Hence, the widespread failure to search for the
causes of HT has generated a vicious circle whereby
the incorrect belief that secondary HT is rare has led
to a low rate of screening for secondary forms.
THE DIAGNOSIS OF ESSENTIAL
HYPERTENSION AND ITS
CONSEQUENCES

For decades hypertensionologists have dreamed of a
test, or a combination of tests, to diagnose essential
HT, which could save the time and energy spent for
identifying secondary HT. Accordingly, consider-
able endeavors and investments of time and resour-
ces have been deployed in the quest for biochemical
markers and genes and/or genetic mutations that
could allow detection of essential HT. These efforts
have, unfortunately, been rewarded with limited
rved. www.co-nephrolhypertens.com 261
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success, mainly in the field of endocrine HT, which
represent secondary HT [28]. Of note, a recent EU-
funded international project aimed at exploring the
usefulness of amultiomics-based strategy coupled to
artificial intelligence to detect endocrine HT,
namely PA, PPGL, and Cushing syndrome, has been
rewarded by success in that it identified some sig-
natures of these conditions [29,30]. Nonetheless, no
signatures could be found for essential HT, which,
therefore, remains an ‘exclusion’ diagnosis. Thus,
when facing a patient with HT without ascertaining
the underlying causes and pathophysiology, doc-
tors’ understanding of reality is based on limited
and inaccurate data, as depicted elsewhere [22].

In a guideline-informed scenario, the patients
will be prescribed antihypertensivemedications and
instructed to implement lifestyle changes, both of
which measures should last life-long. Even if the
high BP values will be initially controlled in a pro-
portion of the cases, the antihypertensive treatment
will not eliminate the associated excess of cardio-
vascular risk in many patients, leaving them with a
‘residual risk’. Furthermore, with aging and the
development of organ damage, the need for anti-
hypertensive medications usually increases over
time. Hence, the patients will require escalating
doses of a single drug, or more antihypertensive
agents, and will likely experience side effects that
can negatively impact on their adherence to
Table 1. Causes of secondary hypertension and underlying patho

Recognized cause of secondary
hypertension Underlying pathophysiolog

Primary aldosteronism Excess aldosterone, salt reten

Obstructive sleep apnea Recurrent nocturnal episodes
sympathetic nervous system

Hypothyroidism Mechanisms poorly understoo
dysfunction, and impaired

Acute kidney injury (AKI) Acute fall of GFR, volume exp

Chronic kidney disease (CKD) Progressive reduction of neph

Exogenous apparent mineralocorticoid
excess (AME)

Blunted activity of 11bHSDH
vascular effects of licorice

Endogenous apparent mineralocorticoid
excess (AME)

11bHSDH type 2 mutations le

Atherosclerotic renovascular HT Activation of the RAAS, impa

Fibromuscular dysplasia renovascular HT Activation of the RAAS, impa

Medication induced HT Various depending on the typ

Pheocromocytoma/paraganglioma Excess catecholamines produ

Primary hyperparathyroidism Vascular effects of excess PTH

Coarctation of aorta Brachiocephalic HT due to m

Cushing syndrome Excess cortisol secretion lead

11ßHSDH, 11ß hydroxysteroid dehydrogenase; GFR, glomerular filtration rate; PTH
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treatment. Alongwith other factors, this can explain
the disappointing rate of high BP control worldwide
[31].
SECONDARY HYPERTENSION: WHAT IT IS
AND HOW IT IS DEFINED

Defining HT as secondary implies that there is a
specific condition causing the high BP, whose path-
ophysiology is known and whose elimination can
cure HT. Identification of this condition and insti-
tution of treatment targeting the underlying cause,
should permit to achieve cure of high BP and/or
decrease the need for medications in most of the
cases. Albeit seemingly obvious, this principle has
been neglected in the literature and deserves some
comments. Table 1 presents a list of secondary HT
and of the underlying pathophysiology. Table 2
summarizes the criteria that can be adopted to con-
firm the causal link between HT and the underlying
condition.

The fact that identification of secondary HT and
institution of target treatment can provide cure of
high BP, and/or a decreased need for medications
and likely eliminate the residual risk, represent
strong arguments to encourage undertaking all
efforts that are necessary to identify a curable cause
of HT. Yet, in several cases removal of the under-
lying cause cannot normalize the high BP values,
physiologic mechanisms

ic mechanism

tion, volume expansion, renal damage and hyperfiltration

of hypoxia inducing hormonal responses and activating the
.

d, but likely involving myxedema leading to endothelial
vasodilation

ansion, activation of the RAS, microvascular damage.

rons, decrease of GFR, salt retention

type 2 allowing MR receptor activation by cortisol, direct

ading to blunted inactivation of cortisol on the MR blockade

ired GFR

ired GFR

e of offending medications

ction

, stimulation of aldosterone secretion

echanical obstruction, activation of the RAAS

ing to MR activation, salt retention, vascular damage

, parathormone; RAAS, renin angiotensin aldosterone system.
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Table 2. Criteria for defining causation in the known causes of secondary hypertension at follow-up

Recognized cause of secondary hypertension Assessment of cure at follow up

Primary aldosteronism 5 Corners Criteria

Obstructive sleep apnea BP drop after CPAP

Hypothyroidism Drop in BP after replacement therapy and TSH normalization

Acute kidney injury (AKI) Normalization of HT or improved BP control after target treatment of the AKI

Chronic kidney disease (CKD) CKD, no possible cure, only improved BP after target or replacement treatment

Exogenous apparent mineralocorticoid excess (AME) BP normalization after withdrawal of licorice-containing nutrients/medications

Endogenous apparent mineralocorticoid excess
(AME)

BP normalization after MR blockade

Atherosclerotic renovascular HT BP normalization or fall or resolution of Pickering syndrome after revascularization

Fibromuscular dysplasia renovascular HT BP normalization or fall after revascularization

Medication induced HT BP normalization after withdrawal of offending medications

Pheocromocytoma/paraganglioma BP normalization after surgery

Primary hyperparathyroidism BP normalization after surgery

Coarctation of aorta Endovascular correction

Cushing syndrome BP normalization after surgery

BP, blood pressure; CPAP, continuous positive airway pressure; HT, hypertension; MR, mineralcorticoid receptor; TSH, thyroid-stimulating hormone.

Secondary vs essential hypertension Rossi et al.
because the diagnosis is made too late. Microvascu-
lar remodeling and renal damage can, in fact, main-
tain HT even when the cause has been eliminated.
Conversely, the onset of left ventricular dysfunc-
tion, for example due to an acute coronary syn-
drome, or other diseases, can lower BP regardless
of the cause of the HT. Hence, while the normal-
ization of high BP after target treatment in the
absence of confounding conditions is a strong proof
of a causal link, the BP changes can often be mis-
leading. In several forms of secondary HT, where
there are biochemical marker(s) of the underlying
pathophysiology, the normalization of the marker
(s) and a fall of the high BP values and/or the
tapering of the necessary antihypertensive drugs
are strong proofs of cure and thus of causality.
SECONDARY HYPERTENSION
PREVALENCE

In 1977, a study of 236 referred patients at the
University of Indiana who were submitted to a
complex diagnostic algorithm to detect PA and
renovascular HT showed that the former involved
15.4% and the latter 10.2% of the patients, thus
showing that overall just due to these two causes of
secondaryHT involved 25.6% of the patients [14]. In
2015, a Frenchmulticenter randomized clinical trial
of patients with difficult-to-control HT had to
exclude half of the 1416 patients initially screened,
because of secondary HT [32]. Albeit a secondary
finding of the study, and even though a breakdown
1062-4821 Copyright © 2025 Wolters Kluwer Health, Inc. All rights rese
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of the different causes of secondary HT was not
provided, this observation was enormously impor-
tant in that it supported the view that, when care-
fully sought for, a cause of HT can be found much
more commonly than currently believed.

Nonetheless, the limitations described above
for the studies on prevalence of essential HT apply
to studies on secondary HT [22], except for PA that
is now widely recognized as the most common
form of secondary HT. In December 2006, the
Primary Aldosteronism Prevalence in hYperten-
sion (PAPY) study showed that over 11% of 1,125
prospectively recruited hypertensive patients who
were consecutively referred to specialized HT cen-
ter nationwide in Italy, had PA [33]. The study
followed a predefined protocol and satisfied the
criteria required for a prevalence study. It showed
that the prevalence of just one secondary form of
HTwas two-fold higher than estimated for all forms
together three decades before [13]. Importantly,
half of the PA patients had a unilateral surgically
cured form of PA, and the majority did not have
hypokalemia, the sign that commonly alerts doc-
tors on the possibility of PA. Thus, the absence of
hypokalemia shouldno longer represent a criterion
ruling-out PA, because the latter “masquerades itself
as ‘essential’ HT”, as already described by Dr Conn
in 1965 [34].

Large-scale surveys thereafter confirmed a prev-
alence of PA between 4% and 6% even in an unse-
lected population of hypertensive patients seen at
the level of general practice in Europe [35].
rved. www.co-nephrolhypertens.com 263
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However, data confirming the high prevalence
of secondary HT are available also for other regions
and ethnicities. A study performed in China on
consecutive patients with hypertension, who visited
the Hypertension Center and underwent an estab-
lished strict screening protocol, reported the detec-
tion of secondary causes in 39.5% of 3003
hypertensive patients. The most common form
was obstructive sleep apnea (OSA) accounting for
24.7% of patients, followed by PA (5.8%) and by
concurrence of these two conditions (PA þ OSA) in
4.9%. Overall endocrine hypertension accounted
for 12.1% of patients who, besides PA, had hypo-
thyroidism in 1.1%, PPGL in 0.1% and Cushing’s
syndrome in 0.1%. Overlapping secondary causes
were often detected, mainly with OSA in each age-
and BMI-stratified group. These findings confirmed
the high frequency of secondary forms of hyper-
tension and highlighted the burden of OSA and PA
in hypertensive patients [36].

The detection of secondary HT is crucial in
patients with resistant HT, who are at the highest
risk not only because their high BP values are not
controlled by drug treatment, but also because they
show prominent organ damage that foretells cardio-
and cerebrovascular events. In 2008, a Greek retro-
spective study suggested a high prevalence of PA
[37]. This contention was eventually confirmed in
the AVIS-2 study, a large international study of PA
patients submitted to adrenal vein sampling: among
them over 20% had resistant HT, indicating that
resistance to treatment is a sign of presentation of PA
[38]. This is recognized as a fundamental piece of
novel information [39], because patients with resist-
ant HT can be thoroughly investigated and diag-
nosed with surgically curable unilateral PA even
while they are on multiple drug treatment [40]. In
these patients, adrenalectomy provided striking
benefits, both in term of resolution of high BP
resistance and regression of organ damage [41].

Likewise, diagnosing secondary HT is funda-
mental in other patients with resistant HT, who
have decreased eGRF and recurrent ‘flash’ pulmo-
nary edema (termed Pickering’s syndrome). Identi-
fication of these commonly overlooked patients
with a simplified diagnostic algorithm is possible
and revascularization of tight renal artery stenoses
by PTRA and stenting is potentially lifesaving [42].

The prevalence of PPGL is not precisely known:
general population studies in different Countries
reported a low incidence and prevalence, but they
had limitations due to retrospective design, use of
public or national registries, or of beingmeta-analyses
of smallobservational studies.ADanishstudy reported
an age-standardized prevalence of 64.4 patients per
million residents and an incidence of 6.6 per million
264 www.co-nephrolhypertens.com
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person-years [43]. A Dutch meta-analysis showed a
lower incidenceof0.4 and2.1permillionperson-years
for pheochromocytoma and paraganglioma, respec-
tively. A parallel pathology study found an incidence
rate of 3.7 and 5.7 per million person-years. Similar
figures (6.6 cases per million person-year) were
reported in a Canadian study [44]. However, 4.8% of
the PPGL were found only at autopsy and not during
life [45].Ofnote, thiswas thecase for34thUSPresident
Dwight Eisenhower whose 1.5cm pheochromocy-
toma was found at autopsy in 1969 after 25years of
undiagnosed HT, stroke, 8 myocardial infarctions and
14 cardiac arrests [46,47]. Thus, due tomissing clinical
diagnoses, the real prevalence of PPGL could largely
be underestimated.

There are no studies fulfilling the criteria shown
in Table 2 for many other common forms, including
OSA, renovascular HT and hypothyroidism, and for
rarer forms of secondary HT, as aortic coarctation,
Cushing syndrome and renin-producing tumors.

Nonetheless, even without considering all other
known causes of high BP, the available data suggest
that the prevalence of secondary HT is much higher
than usually held, albeit not generally known with
precision. Moreover, the failure to undertake a sys-
tematic search of the causes of HT is themain reason
that accounts for the misbelief that secondary HT
is exceptional.

In our referral center for HT in Italy, where a
consistent and solid strategy has been deployed
starting from the early ‘90s, the proportion of iden-
tified cases of secondary HT has increased steadily,
as shown in Fig. 2, indicating that essential HT is a
vanishing entity when systematically and purpose-
fully investigated. These considerations underline
the need to exploit strategies for the search of sec-
ondary HT in hypertensive patients as advocated,
for example, for PA [48].
CONCLUSIONS AND PERSPECTIVES

Essential HT should no longer be assumed to be
present in the overwhelming majority of patients
with elevated blood pressure. As with all biological
phenomena, human arterial HT has causes, which
must be identified to maximize opportunities for
curative treatment to improve outcomes. It is, there-
fore, unfortunate that the investigation of these
causes is neglected in clinical practice. Fortunately,
in August 2024, recognizing the accumulating evi-
dences that documented the high prevalence of
secondary HT, the 2024 ESC Guidelines for the
management of elevated blood pressure and hyper-
tension finally stated that a systematic screening
for PA should be exploited by measuring plasma
aldosterone and active renin concentration in all
Volume 34 � Number 3 � May 2025
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FIGURE 2. Pie graphs illustrate a progressive increase in the detection rate of secondary hypertension at the specialized
Hypertension Centre of the University of Padua from 1986 to 2024, during implementation of a specific diagnostic approach.
Refinement of the approach occurred between 1986 and 2018 followed by progressive implementation (unpublished data).

Secondary vs essential hypertension Rossi et al.
hypertensive patients, particularly in those who are
young and/or resistant to antihypertensive treat-
ment. They also recommended to perform a work-
up to identify other forms of secondary HT when-
ever there are signs or symptoms suggesting their
presence [49

&&

].
Thus, the time has come for a change of para-

digm, as we recently proposed [22], i.e. tomove from
aphenotypic/observational approach tomechanistic
investigation focused on searching for the cause of
HT. From the research standpoint, this means allo-
cating resources towards identification of further
pathophysiologic mechanisms and novel molecular
targets, with the goal of developing strategies for a
tailored individual management approach, includ-
ing novel tools such as RNA silencing [50]. This could
eventually allow long-term cure of high BP, better
outcome for patients and substantial savings of the
financial resources currently devoted to life-long
pharmacological treatment of HT. From the practical
standpoint, this impliesundertakingacareful clinical
phenotyping of patients with HT with the aim of
identifying the underlying pathophysiologic mech-
anisms and the cause(s) ofHT.Discovering the causes
through careful clinical phenotyping is the premise
for instituting a targeted treatment, which is usually
more effective than a purely empirical approach, and
in several instances, curative as shown for PA [51].
Thus, current good clinical practice should entail a
systematic search of all the causes of HT by applying
the simplified diagnostic algorithms available at least
for themost common forms of secondaryHT [24,52–
55]. This search is particularly important in those
1062-4821 Copyright © 2025 Wolters Kluwer Health, Inc. All rights rese
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categories of patients, in whom the benefits are over-
whelming as pregnant women [56,57

&&

], patients
who are young and/or have stage II�III HT or resist-
ant HT. The latter patients in whom, by definition,
medical treatment fails, are those at the highest risk
and in whom the identification of secondary HT can
be lifesaving [41].
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