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Abstract

The article reviews the main approaches to the hypertension management in metabolic disorders,
including diabetes, dyslipidemia, hyperuricemia and gout, as well as in sleep apnea. The data are based
on the guidelines by the Joint National Committee of the USA, European Society of Cardiology/European
Society of Hypertension, American Society of Hypertension/International Society of Hypertension,
considering the important issues mentioned in national guidelines by Russian Society of Cardiology.
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Pe3rome

JlaHHas cTaThs MOCBAIIECHA 0COOCHHOCTSIM JICYCHHSI apTepHATbHON TUTIEPTEH3UHU U BBIOOPY aHTHUTH-
MEePTEH3MBHOTO Mperapara y MaiueHTOB C apTepUaIbHON TUTIEPTEH3UEH B COUCTAaHUH C HAPYIICHUSIMHU
oOMEHa yTIJIeBOJIOB, JIUITU/IOB, ITYPUHOBBIX OCHOBAHUHN M AJICKTPOJIUTOB, & TAK)KE HAPYIICHUSMU JbI-
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XaHUs BO BpeMs CHa. B ctaTbe CyMMUpPOBaHbI OCHOBHBIC TAHHBIE, IPEACTABICHHBIE B PEKOMEHIALUAX
110 TMarHOCTHUKE, BEACHUIO U JICUCHHUIO apTepHaibHON TunepTeH3nt O0beIMHEHHOTO HAIMOHAIBHOTO
komuTtera CILIA, EBponeiickoro o0miecTBa kapauonoroB 1 EBporeiickoro oomiecTsa 1o aprepuaibHOM
TUIIEPTEH3UH, AMEPUKAHCKOTO 1 MeXayHapOaHOTo OOIIECTB 110 apTEPHATLHON THIIEPTEH3UHU C yUETOM
HaIIMOHAJIBHBIX peKoMeHaaluii Poccniickoro Kapinoaoruueckoro o0mecTna.

KiroueBble c1oBa: aprepuanbHas THIIEPTEH3US, caxapHbIH 1uabeT, MeTabOoINYeCcKUil CHHAPOM,
roziarpa, artHod BO BPEMsI CHA, 3JICKTPOJIUTHBIC HAPYILICHUS.

Cmamus nocmynuna 6 peoaxyuro 10.07.14 u npunama x nevamu 28.08.14.

Introduction

This review is the next part in a series
of articles that discusses the similarities and
differences in guidelines of various societies
of cardiology [US Joint National Committee
(JNC8), European Society of Cardiology and the
European Society of Hypertension (ESC/ESH),
the American and the International Society of
Hypertension (ASH/ISH), the Russian society
of Cardiology (CSC)]. It addresses questions of
hypertension (HTN) treatment in patients with
concomitant metabolic disorders — metabolic
syndrome or its components, diabetes mellitus
(DM), hyperuricemia and gout [1-7], as well as
disorders of mineral exchange. Although general
recommendations are applicable in hypertensive
patients with various metabolic disorders and
commonly co-existing sleep-disordered breathing
admitting the use of any class of antihypertensive
drugs [thiazide/thiazide-like diuretics, calcium
channel blockers, angiotensin-converting enzyme
(ACE) inhibitors or angiotensin receptor blockers I1
(ARB)], in some cases, the choice of a particular
therapeutic approach may have both advantages
and disadvantages. The review will cover issues
of choice of the antihypertensive drug in patients
with concomitant metabolic disorders.

Obesity and dyslipidemia

Worldwide experts agree that lifestyle
modification is essential in people with metabolic
disturbances, metabolic syndrome or its components.
First of all, it includes weight reduction and
the increase of physical activity, which contributes
to blood pressure control (BP), improvement
of metabolic parameters, prevention or delay of
DM development. In addition, it is necessary
to control risk factors such as dyslipidemia and
hyperglycemia by both lifestyle modification and
drug therapy [1-4].

However, if non-pharmacological methods
are inefficient (typically assessed within 3 months
or more) and BP is maintained above 140/90 mm
Hg, antihypertensive therapy should be started in
persons with metabolic disorders. The target BP
level in this group is less than 140/90 mm Hg [3].
Blockers of the renin-angiotensin-aldosterone
system (RAAS) and calcium channel blockers are
preferred due to their favorable (or at least neutral)
effect on insulin sensitivity. At the same time, beta-
blockers (except drugs with vasodilating properties)
and diuretics should be used as additional therapy,
at low doses due to their unfavourable effects on
carbohydrate and lipid metabolism.

In coexistent HTN and metabolic syndrome
centrally acting drugs (as adjunction therapy) are
reasonable (regarding pathogenesis), especially
highly specific agonists of I1-imidazoline receptors
(moxonidine and rilmenidine) in view of their
metabolic neutrality and sympatholytic activity
[8—-10].

Type 2 diabetes mellitus and other car-
bohydrate metabolism disturbances

There is no disagreement between experts
of various medical societies that diabetic patients
require antihypertensive treatment at systolic
BP > 140 mm Hg [1-4]. Renoprotective drugs
are preferable if there are signs of nephropathy,
particularly with microalbuminuria [1, 3]. However,
diabetic retinopathy and/or neuropathy without
HTN is not an indication for antihypertensive therapy,
which will not help its reverse development [3].

Also, most experts agree that the target BP
level in diabetic patients is SBP < 140 mm Hg.
(as in the general population of hypertensive
patients) and DBP < 80-85 mm Hg [1-5]. At the
same time, according to the experts of the World
Health Organization and the American Heart
Association BP should be maintained at the level
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of 125-130 mm Hg for SBP and 7075 mm Hg for
DBP in diabetic patients [ 11]. However, there is no
definitive evidence of the feasibility of BP reduction
below 130/80 mm Hg. The SBP reductions less
than 130 mm Hg currently seems unreasonable
considering the absence of additional beneficial
effects [1-3]. Treating patients with DM J-shaped
curve phenomenon should be always considered.
It illustrates the fact that excessive BP reduction
can lead to vital organs hypoperfusion. This effect
may have irreversible consequences and increase
the risk of cardiovascular complications that is
even higher in presence of diabetes-associated
micro- and macroangiopathy [3].

In order to reduce BP in patients with DM
any class of antihypertensive drugs can be
used. This view is supported by the majority
of the recommendations [1-4]. According
to all experts, combined antihypertensive
therapy is justified in diabetic patients due to
the difficulties in achieving target BP level in
these patients. The rational combination should
demonstrate renoprotective effects and include
an ACE inhibitor or ARB [1-4]: RAAS blocker
+ slow calcium channel blockers, RAAS
blocker and + thiazide or thiazide-like diuretic.
However, it is necessary to avoid simultaneous
administration of two or more RAAS blockers
(including aliskiren — renin inhibitor) due to
the increased risk of unfavorable outcomes [3, 12].
The risk of hyperkalemia should be considered,
especially when ARB are prescribed [1, 4]. In
the African-American population initial therapy
should include slow calcium channel blockers or
thiazide/thiazide-like diuretics [1, 2].

Regarding potential worsening of glucose
metabolism in patients with hypokalemia, a
combination of thiazide/thiazide-like diuretic and
potassium-conserving drugs (or RAAS blockers)
[1, 3, 4].

Beta-blockers could potentially increase
the risk of developing/aggravation of insulin
resistance, and then used in combination therapy.
Beta-blockers are considered to be the most
reasonable in patients with coronary heart disease
(CHD) or chronic heart failure (CHF). American
experts recommend avoiding the combination of
beta-blockers and thiazide/thiazide-like diuretics in
patients with known DM and in subjects with
high risk of glucose metabolism disorders. Beta-
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blockers should be avoided in patients with
HTN and DM with a tendency to hypoglycemia
(especially in insulin-dependent DM or treated
with other antidiabetic drugs) due to their ability to
mask the symptoms of hypoglycemia and prevent
timely treatment.

In co-existing HTN and DM drugs with
central action (as adjunction therapy) are
pathogenetically justified, especially highly specific
agonists [1-imidazoline receptors (moxonidine and
rilmenidine) because of their beneficial effect
on glucose metabolism and insulin sensitivity
[8—-10].

ASH-ISH recommendations indicate the
feasibility of a combination of diuretics and
alpha-blockers in some cases (resistant HTN
and DM or high risk of glucose metabolism
disturbances) due to their beneficial effects on
glucose metabolism. American experts do not
recommend to assign alpha-blockers as first-
line therapy, emphasizing that the choice of
antihypertensive medication in patients with DM
should be in accordance with general principles
applied in general population [1].

Patients with glucose metabolism disturbances
require a complex approach (including non-drug
methods). Therapy should address BP control, as
well as glycemia, too; although the target level
of glycated hemoglobin (< 9%, < 7% or lower)
remains disputable [13, 14].

Hyperuricemia and gout

A common coexistence of hyperuricemia,
with HTN, renal blood flow reduction and
nephrosclerosis require routine monitoring of
the uric acid level in patients with HTN [15].
Patients with HTN have high risk of gout
developing. Moreover, hyperuricaemia is a risk
factor for cardiovascular complications and
population disability. Persistent increase in uric
acid level above the normal range (> 420 mmol/L
for men, > 340 mmol/L for women) requires
cautious administration of diuretics, especially
thiazide and thiazide-like diuretics. In case of
clinical manifestations of gout, all diuretics are
contraindicated because all of them inhibit the
excretion of uric acid and lead to hyperuricemia.
B-blockers cannot be considered the drugs of choice,
as they promote hyperuricemia by increasing insulin
resistance and hyperinsulinemia.
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In patients with gout and HTN calcium
antagonists and ACE inhibitors are drugs of choice,
because they do not exacerbate hyperuricemia. Also
Losartan (a representative of the ARB class) is the
drug of choice due to the beneficial effect on purine
metabolism and uric acid reduction. At prolonged
use it reduces the risk of gout development, which
can be explained by higher urate excretion due to
the reduction of its reabsorption in the proximal
kidney tubules. At the same time, this effect is
less pronounced or absent in other drugs of this
class, and their long-term use may be associated
with increased risk of gout development [16].
Alpha-1-blockers, in particular, doxazosin can be
used in people with gout and HTN.

A complex approach to the patient with HTN and
gout should also include non-drug activities (first of
all, a diet with purine-containing food restriction).
Therefore, drugs reducing uric acid level should be
administered in complex treatment of gout (without
exacerbations — xanthine oxidase inhibitors such
as allopurinol and febuxostat, in resistant forms —
intravenous peglotikazy, during an exacerbation —
colchicine), because gout remission and decline in
uric acid contribute to BP control [17].

A mineral metabolism disturbance

Most of the antihypertensive agents are
involved in the electrolytes exchange that implies
a differentiated approach in patients with known
concomitant disorders of mineral metabolism.

Disturbances of calcium-phosphorus meta-
bolism and osteoporosis

There is no doubt, that known or suspected
mineral metabolism disturbances require a
complex approach involving endocrinologists
and other specialists, non-pharmacological
and pharmacological correction of comorbid
conditions, additional therapy, aimed at restoring
calcium, vitamins D and K levels, normalization of
saltintake, preventing loss of bone (bisphosphonates
and other), etc. Nevertheless, antihypertensive
therapy itself has an impact (both favorable
and negative) on the development of calcium-
phosphorus metabolism disorders.

Among all antihypertensive drugs only
thiazide diuretics have proven beneficial effects
on the conservation (and according to some data,
even increasing) of bone mineral density (due to
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the stimulating effect on osteoblast differentiation
and calcium intake in the bone, as well as increased
calcium absorption in the gastrointestinal tract
and effect on calcium reabsorption in the distal
convoluted tubules of the kidneys). Thus, these are
advisable drugs in patients with known osteopenia
and osteoporosis. Similarly, aldosterone antagonists
potentially have an indirect calcium-saving effect
and help to preserve bone mineral density (for
aldosterone receptor antagonists such effects are
not demonstrated).

At the same time, loop diuretics can worsen
hypocalcemia and bone remodeling.

In patients with hyperoxaluria, which is
characterized by impaired metabolism of oxalic
acid and is accompanied by increased production
of calcium oxalate and its release in the urine, loop
diuretics are also inappropriate. At the same time,
thiazide and thiazide-like diuretics may have a
beneficial effect by reducing urinary calcium and
calcium salt crystallization.

The data about other antihypertensive drugs are
more contradictory. RAAS blockers are supposed
to contribute to the increase in bone mineral density
due to the impact on the local bone RAAS system
and preventing of osteoclasts activation. Mostly
these effects are attributed to ACE inhibitors. ARBs
have similar effect, although the data are scarce.
Selective beta-blockers are associated with higher
rates of bone mineral density and a lower risk of
bone fractures. Despite the active intervention in
calcium intracellular metabolism, calcium channel
blockers do not significantly affect bone mineral
density, and nowadays their neutral effect on the
osteoporosis development and fracture risk is
recognized. Alpha-blockers are not recommended,
because they may indirectly contribute to increase
of falls and fracture risk, although data about their
direct impact on mineral metabolism are absent
[18-20].

Sodium metabolism and “salt-sensitive”

Low-salt diet is one of the first non-drug
approaches recommended to a hypertensive
patient and recognized worldwide. This reflects
the understanding of the sodium chloride role and
fluid retention in the development of a persistent
BP increase [1-4]. At the same time it is known,
that “salt-sensitive” people are more prone to
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the consequences of excessive salt intake than
“salt-resistant” subjects. “Salt-sensitivity”,
caused by genetic factors, might be assumed in
patients with mostly higher systolic BP, in elderly
persons, in patients with metabolic disorders and
kidney damage. The following methods are used
to determine salt sensitivity: salt taste threshold
assessment and sodium excretion in saliva and
urine. Furthermore, the estimation of plasma
renin activity (PRA) may help to identify HTN
associated with fluid and sodium retention in the
organism, and to the choice of the antihypertensive
drug. The PRA level less than 0.65 ng/mL/h in
an untreated patient proves low-renin (volume-
dependent) HTN and high sodium concentration.
In this case, natriuretic drugs are the most efficient.
This group includes all diuretics, aldosterone
receptor blockers, calcium channel blockers and
alpha-blockers [1-4, 21-23].

Obstructive sleep apnea (OSA)

Obstructive sleep apnea (OSA) is a recognized
risk factor for HTN (according to the ESH
guidelines, OSA is one of the reasons of true
resistant HTN; at the same time American
experts included OSA in the list of secondary HTN
reasons). Therefore, OSA should be considered in
approach to a hypertensive patient [1-3, 24, 25].
For clinical practice it is important to distinguish
OSA as a finding by the sleep study, and obstructive
sleep apnea syndrome, which is a combination
of OSA and clinical symptoms (severe daytime
sleepiness, unexplained by other causes, and/or two
of the following signs: attacks of dyspnea during
sleep, repeated arousals at night, unrefreshing sleep,
daytime fatigue and impaired attention focusing)
[24, 25]. Sleep-disordered breathing may promote
the development of hypertension regardless of the
subjective complaints. This requires further study,
even in asymptomatic patients.

Currently, there is no clear data about benefits
of any antihypertensive drugs classes in patients
with HTN and OSA. Considering pathogenesis,
drugs with sympatholytic action, including RAAS
blockers, centrally acting drugs (first of all high
specific agonists of I1-imidazoline receptors)
are reasonable [8—10, 26]. Regarding frequent
co-existence of OSA and metabolic disorders,
beta-blockers, diuretics may be limited to low
doses and metabolically neutral representatives
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(high selective beta-blockers, thiazide diuretics
and aldosterone antagonists, which demonstrated
high efficacy in patients with HTN and OSA)
[24, 25].

Lifestyle modification should be actively
promoted among hypertensive patients with
obstructive breathing disorders. First of all,
it includes weight loss and an increase of aerobic
exercise, which helps to reduce BP, as well as the
decrease of SDB severity. Postural treatment should
be considered especially in patients with position-
dependent OSA (most commonly associated with
supine position). The most available method is
fixing (on the back) of a circular object (e.g.
tennis ball) or other form of accessory that will
prevent overturning in this position during sleep.
Other recommendations should include avoidance
of alcohol, especially 4-5 hours before bedtime;
avoidance of hypnotics, as well as any drugs with
myorelaxant action (especially at night), as they
can aggravate sleep breathing disorders.

Approaching a hypertensive patient with OSA,
pathogenetic treatment should be considered, in
particular, non-invasive ventilation. Although
data of its effect on BP is still controversial, and
the degree of BP reduction during treatment
does not exceed 2 mm Hg according to a meta-
analysis. It may be associated with several factors,
such as insufficient duration of therapy, poor
compliance, lack of efficiency in some cases, that
requires careful monitoring and control. Therefore,
currently there is no clear opinion whether treatment
(as well as other types of adjuvant therapy of OSA,
such as oral appliances) is indicated only to reduce
BP in patients with OSA [3, 24, 25].

Conclusions

Patients with HTN and various metabolic
disorders or apnea require complex treatment.
Non-pharmacological activities aimed at lifestyle
modification should be an essential part. These are
weight reduction, increased physical activity, as
well as approaches contributing to the normalization
of comorbid condition (glycemic control, lipid
metabolism, non-invasive ventilation, etc.).
When drug therapy is prescribed metabolically
neutral drugs should be preferred, such as RAAS
blockers, calcium channels blockers, in some
cases, centrally acting drugs (selective agonists
of I1-imidazoline receptors) and alpha-blockers
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(as additional agents). At the same time, other
classes of antihypertensive drugs (beta-blockers,
diuretics, etc.) should be used in the treatment of
patients with metabolic disorders and co-existent,
ischemic heart disease or heart failure.
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