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INTRODUCTION
Hypertension remains the leading preventable worldwide
cause of premature cardiovascular (CV) morbidity and
mortality. The risk for stroke, heart disease, and kidney and
peripheral damage increases in a linear fashion with blood
pressure (BP) levels across all age groups in both men and
women. Although the benefits of reducing major CV events
through BP control are well-recognised, the management of
hypertension continues to be a major global challenge. The
unmet need for improvements in hypertension detection and
treatment have been raised globally, resulting in the multina-
tional Prospective Urban Rural Epidemiology (PURE) study [1].
Amongst 142,042 adults from 628 communities including
high-income, upper-middle, low-middle and low-income
countries, only 46.5% of participants were aware of their
high BP levels, of whom less than half (40.6%) were receiving
antihypertensive treatment, and only one in three (13.2%)
individuals had achieved BP control < 140/90 mmHg [1].
The global disparities in hypertension prevalence, aware-
ness, treatment, and control have been further detailed
in a recent meta-analysis of 135 population-based studies
including 968,419 adults from 90 countries [2]. In 2010,
31.1% of the worldwide adult population had elevated BP
with a higher age-standardised prevalence of hypertension
in low and middle-income countries (31.5%) compared to
high-income countries (28.5%). Globally, the number of adults
with hypertension reached an estimated total of 1.39 billion
in 2010, including 349 million in high-income countries and
1.04 billion in low and middle-income countries. The high-
est prevalence and increase in prevalence of raised BP has
been observed particularly in East Asia and the Pacific, Latin
America and the Caribbean, South Asia, and sub-Saharan

Africa. The 2017 report from the American Heart Association
has indicated that the worldwide burden of hypertension is
on the rise and is expected to increase even further due to
substantial population growth and aging [3].

Numerous risk factors including age, race/ethnicity, family
history, genetic factors, lower education and socioeconomic
status, lower physical activity, tobacco use, physical stressors,
and dietary habits (dietary fats, higher sodium intake, lower
potassium intake, excessive alcohol intake) contribute to the
development of elevated BP and poor BP control. A large
proportion of the incidence of hypertension can be pre-
vented by controlling dietary and lifestyle habits. Certainly,
early detection of hypertension, associated CV risk factors,
and subclinical organ damage with the use of antihyper-
tensive medication to achieve strict BP control can reverse
or help to effectively reduce hypertension-related cardiac,
renal, vascular, and cerebrovascular complications. Con-
versely, unawareness of hypertension and insufficient treat-
ment as a result of physician therapeutic inertia or patient
non-compliance contribute to poor BP control and resultant
adverse CV and renal outcomes. Therefore, identification of
patients who are at high risk for further disease progression
and associated complications from elevated BP is integral
in daily clinical practice. Hypertension guidelines using
rigorous evidence-based methods are designed to guide
healthcare professionals with the latest results derived from
hypertension trials and meta-analyses regarding BP control
and treatment strategies. Most countries within their own
hypertension societies follow the recent recommenda-
tions of the Eighth Joint National Committee (JNC 8) [4]
and the 2013 European Society of Hypertension and the
European Society of Cardiology (ESH/ESC) [5] and publish
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their own guidelines, which are adapted for the prevalence
of the condition, drug availability, ethnicity-related factors,
and government health policies locally. Amongst hypertension
societies, the National Heart Foundation (NHF) of Australia
is the first to release its updated 2016 guidelines for the di-
agnosis and management of hypertension in adults [6] based
on recent evidence rated according to the National Health
and Medical Research Council, recent hypertension clinical
drug trials including the results of the Systolic Blood Pressure
Intervention Trial (SPRINT) study, and the latest development
of treatment strategies and treatment targets for selected
hypertension-associated co-morbidities (i.e. stroke, chronic
kidney disease, diabetes, myocardial infarction, heart failure
[HF], and peripheral arterial disease).

EPIDEMIOLOGY OF ARTERIAL HYPERTENSION
IN AUSTRALIA

Australia is ranked among the top four countries in relation
to ageing and life expectancy. Nevertheless, cardiovascular
disease (CVD) is a major cause of death in Australia, particu-
larly in regional and rural areas [7], with more than double the
age-standardised death rate from ischaemic heart disease in
Aboriginal and Torres Strait Islander peoples when compared
to non-Indigenous Australians [8]. Notably, in Australia in
2010, 7% of the total disease burden and 48% of CVD burden
were attributable to hypertension. In the years 2014-2015,
nearly 6 million Australians (34%) aged 18 years and over
had elevated BP, defined as BP levels > 140/90 mmHg or
taking anti-hypertensive medication. More than 4.1 million
people (68%) from this cohort had uncontrolled or untreated
hypertension. The proportion of Australians with high BP
was greater in men (24.4%) compared to women (21.7%)
and showed an increase with ageing for both genders. Based
on the Heart Foundation Heart Watch survey, in 2016, ap-
proximately 32.5% of people had been told by a doctor that
they had raised BP, of whom more than half (59.9%) were
taking BP-lowering medication. This survey also found that
the lower the household income, the greater the likelihood
of higher BP. The prevalence of hypertension was greater
amongst Australians living in regional areas (33.9%) compared
to their metropolitan counterparts (32%). Compared with
non-Indigenous Australians, age-standardised prevalence of
hypertension is 16% higher in Aboriginal and Torres Strait
Islander peoples. The presence of other CV risk factors includ-
ing smoking, obesity, and sedentary lifestyle is more prevalent
amongst Indigenous Australians. In fact, Aboriginal and Torres
Strait Islander adults were 70% more likely to die from CVD
compared to non-Indigenous Australians.

EPIDEMIOLOGY OF ARTERIAL HYPERTENSION
IN POLAND
The demographic distribution of hypertension is more uni-
fied in Poland, with far less geographical variation prevalence
when compared to Australia. The incidence and control

of elevated BP in Poland is largely based on the NATPOL
2011 survey, which included a representative sample of
2413 randomly selected Polish adults aged 18-79 years [9].
In this study, in line with diagnostic criteria as per Polish and
European hypertension guidelines, arterial hypertension was
determined on the basis of the average of three BP readings
taken during each of two separate visits. Amongst 1168 men
(mean age 44.9 = 16.0 years) and 1245 women (mean age
46.7 + 17.2 years) included in the NATPOL 2011 survey,
32.5% of Polish adults demonstrated hypertension. The per-
centage of subjects with optimal, normal, and high BP was
36.0%, 18.5%, and 12.5%, respectively. The prevalence of
hypertension was significantly higher in men (36.8%) than in
women (29.4%) and was shown to increase with age. In fact,
11.2% of adults aged 18-39 years were diagnosed with hy-
pertension, 39.3% of those aged 40-59 years, and the highest
peak at 67.8% was seen in individuals aged 60-79 years. The
vast majority of patients demonstrated stage 1 hypertension
(79.5%) as opposed to stage 2 (16.0%) and stage 3 hyperten-
sion (4.5%). However, the overall prevalence of hypertension
has increased when compared to the NATPOL 2002 survey
(30%), and BP control has improved from 12% in 2002 to 26%
in 2011. Data on hypertension prevalence, awareness, and
control in the elderly and very elderly comes from the PolSen-
ior study [10]. This cross-sectional representative survey in-
cluded a total of 4950 participants aged 65—104 years, equally
distributed in six age subgroups. BP levels > 140/90 mmHg
were found in 78.2% of women and 70.1% of men. The
highest prevalence of hypertension was noted in men aged
70-74 years (77.8%) and women aged 74-79 years (83.2%).
Awareness of hypertension decreased from 80 years of age;
however, elderly women were more aware of hypertension
than men. The PolSenior study found a decreased rate in
hypertension awareness and treatment with advanced age
indicating a reverse trend in the prevalence and control of
hypertension in individuals aged 80 years and older when
compared to the younger elderly. In Poland, the burden of
CVD and associated mortality attributable to hypertension is
still high and remains a major public health challenge (Fig. 1).

GUIDELINES FOR ARTERIAL HYPERTENSION
MANAGEMENT
The current guidelines for the diagnosis and management
of hypertension in adults emphasise the role of absolute
CVD risk assessment for asymptomatic Aboriginal and Torres
Strait Islander peoples aged > 35 years and non-Indigenous
Australians > 45 years of age with unknown CVD. Among
several tools to help clinicians with the estimation of absolute
risk for primary prevention is a calculator developed by the
National Vascular Disease Prevention Alliance, which assesses
an individual’s risk of developing a CV event over a five-year
period. The risk for the individual is based on sex, age, systolic
BP (SBP), smoking status, total cholesterol and high-density
lipoprotein (HDL) levels, the presence of diabetes, and elec-
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Poland

Area 312,679 km?

Population 38,634,007 people
Population density 123/km?

Ethnic groups: 94.61% Polish;

0.28% German; 0.12% Ukrainian;

0.12% Belarusian; 0.04% Kashubian;
0.03% Romani; 0.02% Lemko; 4.78% other

Area 7,692,024 km?
Population 24,724.800 people
Population density 3,2/km?
Ethnic groups: English 36.1%;
Australian 33.5%; Irish 11.0%;
Scotish 9.3%; Chinese 5.6%; Italian 4.6%
German 4.5%; Indian 2.8%; Greek 1.8%;
Dutch 1.6%; Aboriginal 0.002%

v

Figure 1. Comparison between Australia and Poland in terms of ethnic structure. Based on: Powierzchnia i ludnos¢ w przekroju
terytorialnym w 2011 r. 1. Departament Metodologii, Standarddw i Rejestréw. [Area and population in territorial cross-section in
2011 1. Department of Methodology, Standards and Registers]. GUS. On-line 2017-11-19; and Australian Bureau of Statistics,
Australian Demographic Statistics, Mar 2017, www.abs.gov.au. On-line 2017-11-19

trocardiogram (ECG) left ventricular hypertrophy and provides
an estimated percentage risk score (low < 10%, moderate
10-15%, high > 15%). Patient management delivered by the
healthcare professional is based on the risk score outcome and
includes lifestyle advice, diagnostic investigations or the initia-
tion of treatment. Characteristics considered to be high risk
in Australia include age (adults > 60 years old or Indigenous
Australians > 74 years old), diabetes, microalbuminuria, esti-
mated glomerular filtration rate < 45 mL/min/1.73 m?, grade 3
hypertension, familial hypercholesterolaemia, or serum total
cholesterol > 7.5 mmol/L.

Guidelines of the Polish Society of Hypertension (Polskie
Towarzystwo Nadcisnienia Tetniczego [PTNT]) and the ESH/ESC[5]
also highlight the role of the total CV risk assessment [11].
Decision on initiation therapy and the choice of treatment is
always based on the risk stratification. In numerous European
countries including Poland, the Systematic Coronary Risk Evalu-
ation (SCORE) model estimates the risk of death from CVD (not
just coronary heart disease or event) over a 10-year period based
on age, gender, smoking habits, total cholesterol, and SBP. The
SCORE risk chart is highly dependent on age, so in younger
adults with elevated BP total absolute CV risk can be underesti-
mated in the presence of additional risk factors or asymptomatic
organ damage. Therefore, the hypertension guidelines for the
management of hypertension recommend the assessment of CV
risk based on BP category, CV risk factors influencing prognosis,
asymptomatic organ damage, and presence of diabetes, symp-
tomatic CVD, or chronic kidney disease [5].

BLOOD PRESSURE MEASUREMENTS
The current Australian guidelines emphasise the importance
of out-of-clinic BP measurements with the use of ambula-

tory BP monitoring and home self-reported BP assessment.
Evidence from numerous results from systematic reviews
and meta-analyses has demonstrated the prognostic values
of ambulatory and home BP on CV outcomes above and
beyond clinic BP

In office clinic BP measurements, the Australian guide-
lines highlight the importance of unobserved (unattended)
automated office BP (AOBP), a key change from the previ-
ous guideline. AOBP is performed without the presence of
a healthcare professional, thereby eliminating many of the
causes of inaccurate office BP readings, minimising white
coat hypertension effects, thereby resulting in markedly
lower BP readings when compared to conventional clinic
BP [12, 13]. AOBP can be measured with the BpTRU or the
HEM-907 BP monitor available in Australia. AOBP has been
found to be superior to semi-automated BP recorders and
provides comparable recordings to the awake ambulatory
and home BP [14]. The principles of the AOBP method have
been applied in the recent randomised controlled open-label
SPRINT study [15]. In this study, a total of 9361 patients aged
50 years or older with SBP > 130 mmHg or higher and an
increased CV risk (without diabetes, previous stroke or HF)
were randomised to an intensive treatment to achieve SBP
target < 120 mmHg or a standard treatment to attain SBP
target < 140 mmHg. The primary composite outcome was
myocardial infarction, acute coronary syndromes, stroke, HF,
or death from CV causes [15]. Following one year of therapy,
the mean SBP was 121.4 mmHg in the intensive-treatment
group and 136.2 mmHg in the standard-treatment group. This
study was terminated early (median follow-up of 3.26 years)
due to a significant reduction of primary efficacy endpoints
by 25% and the risk of death from all causes by 27% in the
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intensive-treatment group compared to the standard-treat-
ment group. However, a more aggressive treatment led to
higher rates of serious adverse events of hypotension, syncope,
electrolyte abnormalities, and acute kidney injury or failure,
but not of injurious falls when compared to the standard-treat-
ment group [15]. A subgroup analysis of the SPRINT patients
(n = 2636) > 75 years of age revealed a significant reduction
of primary composite outcomes by 33% and all-cause mortal-
ity by 32% in the group with lowered SBP < 120 mmHg when
compared to the group with SBP < 140 mmHg [16]. The
overall serious adverse events (i.e. hypotension, electrolyte
abnormalities, acute kidney injury and injurious falls) were
comparable between both treatment arms.

The assessment of AOBP using the HEM 907 device
is crucial when interpreting the results of the SPRINT trial.
A recent study of a total of 353 hypertensive patients docu-
mented that AOBP with BpTRU was —15/~8 mmHg lower than
office conventional auscultatory method and —10/~4 mmHg
when compared to home BP [17]. These findings suggest
that the treatment arm (< 120 mmHg) in the SPRINT is likely
to translate into the SBP of ~135 mmHg, which remains
within the current recommended SBP threshold of less than
140 mmHg [18].

The Polish hypertension guidelines recommend the
measurement of BP with the use of three methods: (1) of-
fice BP monitoring (OBPM) — performed by a healthcare
professional in the clinical settings; (2) home BP monitoring
(HBPM), which is a self-performed method used outside of
the clinic; and (3) ambulatory BP monitoring (ABPM), which
is an automated long-term BP assessment [11]. The AOBP
approach for BP measurements has not yet been included in
the Polish guidelines. The PTNT guidelines are primarily based
on standardised OBPM for the diagnosis of hypertension, its
stage, and BP treatment threshold. Notably, the Polish guide-
lines were among the first to include ABPM into the diagnostic
scheme. In patients suspected of having hypertension with
BP values < 160/100 mmHg, the diagnosis of hypertension
should be confirmed by ABPM or, if this is not available,
by HBPM. ABPM is superior method of assessment when
compared to clinic or home BP readings, as it provides data
on diurnal BP profile including its variability, morning surge,
and dipping pattern.

BLOOD PRESSURE TREATMENT TARGETS
Following the positive outcomes of SPRINT, the NHF Austral-
ian guidelines consider a more aggressive treatment regime
aiming for a target of SBP < 120 mmHg in selected high CV
risk patients in whom therapy is well tolerated and seems to
be safe. However, this approach requires close monitoring in
regard to potential treatment-related effects (i.e. hypotension,
syncope, electrolytes, renal injury, etc.). In uncomplicated
hypertension, according to the NHF guidelines, the treatment
target is to achieve BP control < 140/90 mmHg or lower if

www.kardiologiapolska.pl

tolerated. A BP target < 140/90 mmHg is also recommended
for hypertensive patients with diabetes, chronic kidney dis-
ease, and history of transient ischaemic attacks or stroke.

Despite improvements in CV outcomes as a result of
a more aggressive treatment with a target SBP < 120 mmHg
(20 mmHg lower than SBP threshold as recommended by
all international and national hypertension guidelines), the
PTNT found that there was not enough evidence to verify
the existing guidelines, which have been comprehensively
justified in the Commentary to the SPRINT in the ‘Arterial
Hypertension’ [19]. The target BP levels according to Polish
guidelines remains < 140/90 mmHg for the vast majority of
hypertensive patients, including those with CV complications,
and < 140/85 mmHg for diabetes and < 150 mmHg for
adults > 80 years of age [11].

ANTIHYPERTENSIVE DRUGS CHOICE

In grade 1 essential hypertension, a single antihyperten-
sive drug results in a BP lowering effect of not more than
20/10 mmHg in an estimated two-thirds of hypertensive
patients [11]. A large number of randomised controlled trials
and meta-analyses to date have demonstrated that all anti-
hypertensive drug classes produce a significant reduction in
stroke and major CV events, indicating that improvements
in outcomes are more due to BP lowering per se rather than
specific drug properties [20]. However, evidence for risk
reduction of other events and mortality has been obtained
with some drug classes only. Furthermore, a meta-analysis of
the head-to-head comparisons of different classes of agents
revealed significant differences among drug classes. When all
antihypertensive classes are compared, diuretics are superior
in preventing HF, beta-blockers are less effective in preventing
stroke, and calcium antagonists superior in preventing stroke
and all-cause death but inferior in preventing HF, angioten-
sin-converting enzyme inhibitors (ACEI) are more effective in
preventing coronary heart disease and less effective in prevent-
ing stroke; angiotensin receptor blockers (ARB) are inferior
in preventing coronary heart disease, and renin-angiotensin
system (RAS) blockers are more effective in preventing HF.
While these findings are unable to provide a fixed paradigm
of favourable drug choice for all hypertensive patients, it may
suggest specific choices or preferable combinations of drugs
in particular conditions [21].

In this context, the Australian NHF guidelines are based
on evidence associated with drug classes rather than an indi-
vidual agent, and the initial drug choice takes into considera-
tion age, the presence of end-organ damage and associated
clinical conditions, potential interaction with other drugs,
patient adherence, and drug cost. In view of comparable ef-
fectiveness on BP reduction, first-line therapy using single-drug
treatment in uncomplicated hypertension can be initiated
either with thiazide diuretics, calcium channel blockers, ACEl,
or ARB but not beta-blockers as per the NHF guideline.
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The 2015 PTNT guidelines are more detailed in this
context and highlight that the benefits with first-line therapy
in uncomplicated hypertension are not only related to BP
lowering effect per se but specific drug choice [11]. Par-
ticular consideration should be given to a long-acting drug
(once daily therapy) with a high trough-to-peak ratio, which
provides steady and diurnal BP control and better long-term
CV protection, minimises daytime BP variability and drug
intolerance (commonly associated with short-acting drugs),
and improves patient adherence.

Further to this, if possible, first-line therapy should
consider mechanisms underlying uncomplicated essential
hypertension with a preference of first drug choice for the
RAS blockade or beta-blockers in younger adults in whom
higher levels of plasma renin, renal sympathetic tone, and
cardiac output (hyperkinetic hypertension) are commonly
present [11]. Thiazide or thiazide-like diuretics and calcium
channel blockers are preferable in older adults who often
demonstrate low renin hypertension, hypervolaemia, and
structural vascular changes including arterial stiffness.

Most importantly, if a target BP is not achieved with mon-
otherapy, further titration of a single drug may not produce
sustained BP reduction, but it substantially increases the risk
of drug-induced side effects. Therefore, a second preferred
drug class with different mechanisms of action should be com-
menced. This is in line with the Australian guidelines, which
recommend that if the target BP is not achieved within three
months, a second drug from a different pharmacological class
at low-moderate dose, rather than increasing the dose of the
first drug, should be initiated to maximise antihypertensive
efficacy. For initial dual therapy in uncomplicated hyperten-
sion, the NHF guidelines advise combination drug therapy of
ACEl and calcium channel blockers over a diuretic combined
with either ACEI or beta-blocker.

Previous clinical trials found that aggressive early treat-
ment of hypertension may preclude further development of
treatment resistance in high-risk hypertensive patients [22,
23]. Initiating therapy with two drugs in combination produces
more prompt achievement of BP control and translates into
better CV outcomes compared to initial single-drug therapy.
A retrospective analysis of 1762 patients with stage 1 hyper-
tension has documented that initial combination therapy was
associated with a significant reduction of CV events as a result
of faster achievement of target BP than initiating monotherapy
and later switching to combination therapy [24]. Further sup-
port for the improvement of early effectiveness in achieving
BP control with the use of initial combination therapy comes
from the randomised parallel-group ACCELERATE study of
patients with stage 1 and 2 hypertension [25]. Patients treated
with an initial combination of both aliskiren and amlodipine
had substantially better mean BP reduction over the first
24 weeks when compared to patients starting on either drug
as monotherapy. Moreover, when the monotherapy patients

524

were switched to combination therapy, a further decrease in
BP was noted. However, sequential add-on treatment with the
same type of drug has never numerically matched the levels of
the initial combination group. Whether early versus delayed
combination therapy should be considered in mild stage 1
uncomplicated hypertension remains to be determined.
Currently, the ESH/ESC hypertension guidelines recommend
starting the combination therapy with SBP > 160 mmHg or
diastolic BP > 100 mmHg in uncomplicated hypertension.

CHOICE OF ANTIHYPERTENSIVE DRUGS
Beta-blockers

The Polish and Australian guidelines for the treatment of el-
evated BP differ primarily around the use of beta-blockers. The
NHF guidelines do not recommend the use of atenolol
monotherapy due to poor outcomes as determined in previ-
ous meta-analyses; however, in drug combination treatment,
atenolol and metoprolol are the most commonly prescribed
beta-blockers for the management of uncontrolled hyperten-
sion in Australia. Highly selective, long-acting beta-blockers
such as betaxolol or bisoprolol are not used for hypertension
management in Australia, with use of carvedilol, bisoprolol,
nebivolol, or metoprolol recommended only post-myocardial
infarction or in HF patients. Conversely, the 2011 PTNT
guidelines emphasise a preference for the use of beta-blockers
with vasodilator activity (i.e. celiprolol, carvedilol, nebivolol)
in uncomplicated hypertension, particularly in the presence
of metabolic abnormalities and diabetes. The vasodilation
properties of beta-blockers result in beneficial effects on meta-
bolic profile, endothelial function, haemodynamics (central
BP), and regression of end-organ damage (i.e. left ventricular
hypertrophy, microalbuminuria). Long-acting beta-1 cardiose-
lective beta-blockers (i.e. betaxolol, bisoprolol) are a prefer-
able treatment option for younger adults with hyperkinetic
hypertension and young females of reproductive age.

Clearly, uncomplicated hypertension and the vast major-
ity of hypertension complicated by associated co-morbidities
(with the exception of pregnancy hypertension) should be
treated in monotherapy or combination with the use of five
antihypertensive drug classes that have documented evidence
of producing a reduction in CV morbidity and CV death.

Other hypertensive drug classes
in uncontrolled hypertension
Robust evidence from prospective clinical trials on the impact
of alpha-blockers, aldosterone antagonists, loop diuretics,
centrally acting drugs, or vasodilators on CV morbidity and
mortality is lacking and precludes their use as the first- or
second-line therapy for hypertension management. Nev-
ertheless, their therapeutic effectiveness in lowering BP is
well-recognised in the treatment of resistant hypertension
(RH). It has been reported that 10.1% of patients treated for
elevated BP failed to attain target BP levels despite widespread
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use of conventional antihypertensive therapy [26]. According
to cross-sectional analysis of the United States National Health
and Nutrition Examination Survey (NHANES), the prevalence
of patients who met the criteria for RH (defined by systolic
and diastolic BP > 140/90 mmHg and reported use of three
different drug classes or drugs from > four antihypertensive
drug classes irrespective of BP levels) has doubled, reaching
11.8% in 2006 compared to 5.5% in the years 1998-2004 [3].
A recent systematic review and meta-analysis of 20 observa-
tional studies and four randomised controlled trials with a total
of 961,035 treated hypertensive patients documented that the
pooled estimated prevalence of RH is 13.7% [27]. However,
most of these studies measured apparent resistance, so the
exact prevalence of RH still needs to be determined by the
uniform definition of RH, standardisation of BP measure-
ments (confirmed by ambulatory recordings), exclusion of
pseudo-resistance and secondary hypertension, confirmation
of medication compliance, and drug dosage [27].

More recent evidence including the hypertension guide-
lines suggests the use of spironolactone as a fourth-line therapy
for the treatment of true RH followed by the triple combination
of an renin—-angiotensin—aldosterone blocker, a calcium chan-
nel blocker, and a diuretic at maximum tolerated doses. The
use of an aldosterone receptor antagonist is supported by
the concept that sodium retention is a contributing factor to
the pathophysiology of RH. This hypothesis was tested in the
PATHWAY-2 trial, the first double-blind, placebo-controlled
randomised crossover trial in patients with confirmed RH,
despite at least three months of triple antihypertensive therapy
with maximally tolerated doses (an ACEI or an ARB, a calcium
channel blocker, and a diuretic) [28]. At three-month follow-up
all patients were rotated through four cycles of once-daily
oral treatment (with a randomly ordered sequence of drugs)
with spironolactone (25-50 mg), doxazosin modified release
(4-8 mg), bisoprolol (5-10 mg), and placebo. This study
demonstrated that spironolactone was the most effective BP
lowering treatment between baseline and a 12-week period
(-14.4 mmHg) when compared to placebo (4.2 mmHg),
doxazosin modified release (-9.1 mmHg), and bisoprolol
(-8.4 mmHg) in the treatment of RH as documented by home
BP [28]. All drugs were well tolerated; however, in six out of
285 patients serum potassium exceeded 6.0 mmol/L on one
occasion following spironolactone. While gynaecomastia was
not observed in this cohort due to the short study duration,
it is possible that long-term therapy induces the associated
side effects. The extension of the PATHWAY-2 study currently
underway will determine whether amiloride is an effective
alternative to spironolactone in patients with RH. Findings from
the PATHWAY-2 trial have established a clear drug-hierarchy
therapy, which is likely to influence future treatment guidelines,
clinical practice globally, and redefinition of RH.

Further promising approaches for the treatment of RH
include the use of sequential nephron blockade as an add-on
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therapy. The use of three dissimilar diuretics (e.g. spironol-
actone, furosemide, amiloride) acting at different nephron
segments added to the standardised triple-drug combination
(irbesartan, hydrochlorothiazide, and amlodipine) resulted
in a greater reduction in ambulatory BP when compared to
add-on sequential RAS blockade (e.g. ramipril, bisoprolol)
[29]. While the use of sequential nephron blockade seems to
target pathophysiology of RH via blocking sodium retention,
it is possible that this approach may trigger counter-regulatory
mechanisms over the longer-term further potentiation of sym-
pathetic activation and drug resistance. Therefore, longer-term
studies are required prior to commencing this approach to
clinical practice for the management of uncontrolled BP.

Centrally acting agents, including clonidine, moxonidine,
rilmenidine, and methyldopa, via stimulation of alpha-2 re-
ceptors and/or imidazoline receptors on adrenergic neurons
located in the rostral ventrolateral medulla produce sympa-
thetic outflow inhibition. These drugs favourably modulate
centrally-mediated efferent sympathetic outflow, thereby
more directly targeting potentiated sympathetic activation in
RH [30] likely to overcome central resistance to conventional
antihypertensive medication. While centrally acting drugs are
less tolerated due to associated side effects including symp-
toms of dry mouth, somnolence, dizziness, and others, this
is less common with the use of rilmenidine or moxonidine
therapy. Nevertheless, effects on CV outcome and mortality
have not yet been established in hypertension. Moxonidine
is a commonly used drug as an add-on therapy for the treat-
ment of RH in Australia. Rilmenidine is available in Poland
but is not commonly used when compared to methyldopa,
a short-acting drug with a dose-dependent BP lowering effect,
and not often tolerated at maximum antihypertensive doses
due to its side-effects.

The alpha-1-blocker doxazosin has been found to be
a safe and effective BP lowering therapy [31] and is currently
used in multi-drug regimens for the treatment of RH [5]. The
side effects associated with doxazosin including dizziness,
fatigue, and headache can be minimised by the use of a mod-
ified-release dosage (4 or 8 mg) at evening time to prevent
orthostatic hypotension. The PTNT guideline recommends
the use of doxazosin in patients with RH and tamsulosin with
preferential selectivity for the alpha-1A-adrenergic receptor
in the prostate of patients with benign prostatic hyperplasia
and hypertension that requires therapy with no more than
two antihypertensive agents.

In Australia, doxazosin is not available, and a short-acting
prazosin is used instead with initial dose 0.5 mg twice daily
and titrated to 3—20 mg daily (in two or three doses), which
is often less tolerated due to side effects and BP variation.

Future directions

Despite the availability of potent antihypertensive drugs,
hypertension-related morbidity and mortality continue to
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Table 1. Blood pressure value definitions according to the American Heart Association guidelines; DBP — systolic blood pressure;

SBP — systolic blood pressure

SBP [mmHg] -

120-129 130-139 140-159

= < 80 Normal Elevated Stage 1 Stage 2 Stage 2
T

E 80-89 Stage 1 Stage 1 Stage 1 Stage 2 Stage 2
S 90-99 Stage 2 Stage 2 Stage 2 Stage 2 Stage 2
[=)

v 100+ Stage 2 Stage 2 Stage 2 Stage 2 Stage 2

Normal BP Elevated BP Stage 1 hypertension Stage 2 hypertension

< 120/80 mmHg 120-129/< 80 mmHg

' '

Promote optimal
lifestyle habits

' '

Nonpharmacological
therapy

130-139/80-89 mmHg

!

Clinical ASCVD or
estimated 10-year CVD
risk > 10%

> 140/90 mmHg

v
Nonpharmacological

No Yes

Reassess in Reassess in therapy and BP
one year 3-6 months lowering medication
y
. Nonpharmacological
Nonpharmacological !
therapy and BP lowering
therapy o
medication
Reassess in Reassess in L
3-6 months one month
BP goal met
No | Yes
Y
Assess and optimise Reassess in
adherence 3-6 months

Consider intensification
of therapy

Figure 2. Arterial hypertension treatment according to the American Heart Association guidelines; ASCVD — atherosclerotic
cardiovascular disease; BP — blood pressure; CVD — cardiovascular disease

rise globally. Improving early detection of hypertension,
associated CV risk factors and disease management can
considerably reduce the disease burden attributable to raised
BP globally. Therapeutic physician inertia (i.e. insufficient or
delayed antihypertensive treatment) and poor medication
adherence as a result of insufficient patient knowledge and
education regarding disease processes are major contribut-
ing factors to the inadequate management and control of BP
Attention should, therefore, be focused on optimising the
initial antihypertensive drug strategy, standardising home BP
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measurements, and initiation of early patient involvement in
disease management, including lifestyle changes. This will
substantially improve adherence to treatment and allow BP
control to be achieved in the vast majority of patients, thereby
reducing the risk of further disease progression, associated
adverse complications, and treatment resistance.
Identification and treatment of secondary hypertension
are of utmost importance because in most cases removal of
the underlying cause will result in BP control or normalisa-
tion, thereby reducing the CV risk and disease burden. Pseu-
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do-resistance is clinically challenging; however, its diagnosis
is a fundamental step in identifying RH. ABPM following the
witnessed drug intake is crucial to truly confirm RH. Given
that patients with RH at high CV and renal risk commonly
display a high prevalence of organ damage when compared
to age-matched patients with controlled hypertension,
a multi-drug regimen including fourth-line therapy with an
aldosterone antagonist and add-on therapy with a centrally
acting agent can possibly overcome drug resistance. Those
patients who remain truly RH may benefit from new alterna-
tive device-based therapies aimed at specifically modulating
neural mechanisms involved in BP control. This, however, if
relevant, should only be performed by a highly experienced
staff in accredited hypertension treatment centres.

CONCLUSIONS

Although the Polish and Australian societies differ in terms
of sociodemographic structure, the prevalence of elevated
BP remains high in both countries, with the disease bur-
den contributing to increased CV mortality and morbid-
ity. Hypertension guidelines from both national societies
share numerous common aspects derived from the same
evidence-based studies. Differences exist regarding the
choice and preference of specific hypotensive agents. Nev-
ertheless, neither of the two guidelines are as up-to-date
as the recently published guidelines of the American
College of Cardiology (ACC) and the American Heart As-
sociation (AHA) [32]. The ACC/AHA have proposed a new
definition for stage 1 hypertension, with a BP threshold of
130-139 mmHg for systolic or 80-89 mmHg for diastolic,
which will further extend the disease burden (Table 1, Fig. 2).
Moreover, the ACC/AHA guidelines also recommend a BP
target of less than 130/80 mmHg for the management of
hypertension. It is possible therefore that future Polish and
Australian hypertension guidelines may follow suit, trending
towards the earlier detection and more aggressive manage-
ment of hypertension.

Confflict of interest: none declared
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