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Hazpanne nybimkannun:  « HYPERTENSION MANAGEMENT IN
PATIENTS WITH DIABETES MELLITUS »

ANNOTATSIYA

[ unepronus KacalJInru-acocaH IOpaK —KOH TOMHpJIap cUCTEMAacH
naroJI0ruacH,aprepuan OOCMMHHHT Dapkapop Ba aBk O/IMO OLUMIIM,KeiiMH 3ca opraH-
mopdosioruk yirapuuuiap OunaH keyaaurad wmypakka®d Oupnamun —(yHKUHOHAN
kacanuruaup. Kananu nuader acocan 40 €uiian omran axo/iM Katjaamujia yupaiau.
Kacanamkuuur acocuii cababu opTukya TaHa Ba3HH Ba KOH/a XOJIECTEPUH Xamja nact
JUYIHKAACH JIMNONPOTEH UTAPHUHT MUKJOPUHUHT OLIWIIMIAD XO3UPru KyHAa AyHE
axoJMCHHUHT 392 mMunanoH abHH 6% ra sKMH KUCMM YOy XacTalMK/IaH ab3vAT
yekMOK/1a. KacaJulMKHMHT MHCOH OpraHM3MH/Ia K03ara KeJATHPHIIH MYMKHH Oyiral
acocuii ysrapuuiapaad Oupu 0y KOH GoCUMMHHUHT KyTapuauim xucodnananu. I0kopu
KOH OOCHMMMAAH IHKOAT KUIyB4YM OemopaapHuHr 20-60% kucMuMaa kavanv adalder

XacTa/Iuru MaBxKy /1.

KAJIHT CVY3JIAP: lOxopu kon 6ocumu, Kandau ouabem, Hopmoandymunypus, Vpmaua
owean arbymunypus, Kadan ardbymunypus, Ancuomenzun aiviaumupyeuu gepmenm

uneuoumopnaapu, AveuomeH3uH peyenmop aHmMAazoHUCmaIapu.
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AHHOTAIIHA

['unepronnueckas Done3Hs —CIIOKHOE NepBHYHO-(PYHKIHOHAIBHOE
3a0doneBaHue, XxapakTepu3yloleecs B OCHOBHOM MAaTonorueil cepje4yHo —COCYAHCTOMN
CHCTEMBI,CTA0U/IBHBIM M CTPEMHUTE/IBHBIM MOBBLILIEHHEM apTEPHANbLHOIO NaBJIEHUs C
nociaeayvoummm  oprasomopdonornyeckumu - u3Menenusmu.  Caxapuwiii - uadet
BCTpEYaeTcs B OCHOBHOM cpenu Hacenenus crapue 40 ner. OcHOBHON nNpHYMHOI
3a0oneBaHus sBAsAeTCA M30BITOMHAs Macca Tena W TOBBIIEHHBIH  YpOBEHb
JHNONPOTEUI0B HU3KOH TMJIOTHOCTH B KpoBu. B Hacrosiee Bpems 6% u3 393
MHJUUIHOHOB 4YEJI0BEK B MHpe cTpajaroT oT 3Toif Oone3nn. OQHMUM M3 OCHOBHBIX
M3MEHEHHI, KOTOPbIE MOKET BbI3BATh 3aD0JieBAHHE B OPraHU3Me 4elOBEKa, ABJIAETCH
noBbILICHHE aprepuansHoro nasneHns. Caxapusiil anader seisBasercs y 20-60%

OOJILHBIX, KOTOPBIE KaIYIOTCA Ha MOBLILLIEHNE aPTEPHATIBHOIO JIaBJICHHA.

KJ/IWYEBBIE CJIOBA:  BBICOKOE JIABJIEHHE, CAXAPHBIH JJHUAFBET,
HOPMOAJIBBYVMHHYPHA, VYMEPEHHO [HOBBIIIEHHAA AJIBBYMHHYPHA,
HHTEHCHBHAA AJIBBYMHHYPHA, HHI'Hb HTOPHl AHI'HOTEH3HH
ITPEBPALHAIOHIEIO  @EPMEHTAAHTAI'OHHCTbAI  AHIHOTEH3HHOBBIX
PELEIITOPOB.

ANNOTATION

Hypertension 1s a complex primary functional disease characterized mainly by pathology

of the cardiovascular system, stable and rapid increase in blood pressure with subsequent
organomorphological changes. Diabetes mellitus occurs mainly among the population
over 40) years of age. The main cause of the disease i1s overweight and elevated levels of
low-density lipoproteins in the blood. Currently, 6% of the 393 million people in the
world suffer from this disease. One of the main changes that can cause a disease in the
human body is an increase in blood pressure. Diabetes mellitus is detected in 20-60% of

patients who complain of an increase in blood pressure.

KEYWORDS: HIGH  BLOOD  PRESSURE, DIABETES  MELLITUS,
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NORMOALBUMINURIAMODERATELY ELEVATED ALBUMINURIA, SEVERE
ALBUMINURIA, ANGIOTENSIN  CONVERTING  ENZYME  INHIBITORS,
ANGIOTENSIN RECEPTOR ANTAGONISTS.

Hypertension occurs frequently in patients with diabetes and, together, diabetes and
hypertension substantially increase the risk of cardiovascular and kidney disease.
Effective treatment of hypertension in such patients reduces cardiovascular risk. In
addition to the development of kidney disease, at least two other factors have been
proposed to contribute to hypertension in diabetes: extracellular fluid volume expansion
and increased arterial stiffness [1]. Sodium retention and volume expansion may be
induced both by insulin and the hyperglycemia-induced increase in the filtered glucose
load [2,3]. The excess filtered glucose is reabsorbed in the proximal tubule via a sodium-
glucose cotransporter, resulting in a parallel rise in sodium reabsorption [3]. Thus, salt
loading tends to raise the blood pressure, an effect that can be reversed by salt restriction.
Patients with diabetes have increased vascular stiffness [1], which 1s thought to be a
consequence of increased protein glycation and, at a later stage, atheromatous disease.
The reduction in arterial distensibility, which is seen with both impaired glucose
tolerance and overt diabetes, can contribute to the rise in systolic pressure
disproportionately to diastolic pressure and 1s associated with increased blood pressure
variability and mortality risk [4,5]. Hypertension is a common problem in patients with
both type 1 and type 2 diabetes, but the time course in relation to the duration of diabetes
1s different [2,6-9].

The findings are different in patients with type 2 diabetes [11-13]. In a series of over
3500 newly diagnosed patients, 39 percent were already hypertensive [11]. In
approximately one-half of these patients, the elevation in blood pressure occurred before
the onset of moderately increased albuminuria. Hypertension was strongly associated
with obesity, and not surprisingly, the hypertensive patients were at increased risk for
cardiovascular morbidity and mortality. Among patients with diabetes in general

523

CkaHupoaHo ¢ CamScanner


https://digital-camscanner.onelink.me/P3GL/g26ffx3k

(regardless of vintage) in the United States, the prevalence of hypertension is nearly 70
percent.

2017 American College of Cardiology/American Heart Association (ACC/AHA)
hypertension guidelines [14], as well as the American Diabetes Association (ADA)
guidelines that suggest a goal blood pressure of less than 130/80 mmHg in patients with
diabetes mellitus who have greater than a 10 percent 10-year cardiovascular risk [15,16].
Since hypertension magnifies cardiovascular risk among those with diabetes, all patients
with diabetes and persistently elevated blood pressure should be started on
antithypertensive drug therapy [16,22-25]. Drug therapy in patients with diabetes and
hypertension 1s unequivocally protective [17,26-32]. In addition, all patients with
diabetes and elevated blood pressure should be counseled on lifestyle modification to
reduce blood pressure. Successful implementation of nonpharmacologic therapy may
permit later reduction in the dose or number of antihypertensive agents.
Nonpharmacologic therapy (lifestyle modification) — Nonpharmacologic interventions
to prevent and treat hypertension include lifestyle modifications such as:

Salt restriction, Weight reduction, Increased consumption of fresh fruits, vegetables, and
low-fat dairy products, Increased exercise, Avoidance of smoking and excess alcohol
imngestion.

American Diabetes Association (ADA) 2020 guidelines, which advise that, among
patients with a systolic blood pressure =120 mmHg or a diastolic pressure =80 mmHg,
such nonpharmacologic methods should be used to reduce blood pressure [33]. When to
initiate antihypertensive drug therapy — The decision to initiate drug therapy should be
individualized and involve shared decision-making between patient and provider. In
general, however, we suggest that antihypertensive drug therapy be initiated in the
following hypertensive patients (2017 American College of Cardiology/American Heart
Association [ACC/AHA] guidelines and by the 2020 ADA guidelines) [14,15,33]

e Patients with out-of-office daytime blood pressure =135 mmHg systolic or =85
mmHg diastolic (or an average office blood pressure >=140/90 mmHg if out-of-

office readings are not available)
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e Patients with an out-of-office daytime blood pressure =130 mmHg systolic or =80
mmHg diastolic (or an average of appropriately measured office blood pressures
>130/80 mmHg 1f out-of-office readings are not available) who, in addition, have
one or more of the following:

e Established clinical cardiovascular disease (eg, chronic coronary syndrome [stable
ischemic heart disease], heart failure, carotid disease, previous stroke, or
peripheral arterial disease)

e Type 2 diabetes mellitus

e Chronic kidney disease

e Age 65 years or older

e An estimated 10-year risk of atherosclerotic cardiovascular disease of at least 10

percent

Early treatment of hypertension is particularly important in patients with diabetes both to
prevent cardiovascular disease and to mimimize progression of kidney disease and

diabetic retinopathy [34]. This is exemplified by the 21-year follow-up of the Steno

diabetes study; specifically, appropriate management of systolic blood pressure, glycated
hemoglobin (A1C), and low-density lipid (LDL) cholesterol resulted in a 20 percent

absolute risk reduction at 13 years, a benefit that was persistent at 21 years [35,36].

Choice of antihypertensive drug therapy — The choice of antihypertensive agents in

patients with diabetes 1s based upon their ability to do the following:
e Prevent mortality

e Prevent adverse cardiovascular events, such as myocardial infarction, stroke, and heart

failure
e Prevent the progression of kidney disease, if present

The choice 1s not based upon retinopathy endpoints, since comparative trials have not

demonstrated superiority of one agent over another for retinopathy.
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Major guidelines including the 2017 ACC/AHA, European Society of
Hypertension/European Society of Cardiology (ESH/ESC), ADA, and Canadian
guidelines all conclude that the degree of blood pressure reduction is the major
determinant of reduction in cardiovascular risk in both younger and older patients with
hypertension (including patients with diabetes), not the choice of antihypertensive drug;
this is also true in patients with diabetes [37]. However, in patients with diabetic kidney
disease, renin-angiotensin system inhibitors (angiotensin-converting enzyme [ACE]
inhibitors or angiotensin receptor blockers | ARBs]) may slow kidney disease progression
more effectively than other antihypertensive drugs. In addition to kidney disease,
placebo-controlled trials of ACE inhibitors and ARBs in high-risk patients have led some
experts to conclude that these agents have a unique cardiovascular benefit in this setting
[38,39]. However, the available data are more consistent with the conclusion that the
achieved blood pressure, rather than the specific drug or drug class used, is the principal

determinant of cardiovascular benefit.

Based upon the effects of ACE inhibitors and ARBs on kidney disease progression, our
overall approach in patients with diabetes who require antihypertensive therapy 1s as

follows:

In patients with severely increased albuminuria, =300 mg/day (formerly called
"macroalbuminuria” and sometimes called "very high albuminuria"), we treat with an

ACE inhibitor or an ARB as part of the regimen to achieve the blood pressure goal.

Use these drugs in patients with moderately increased albuminuria (formerly called
"microalbuminuria” and sometimes called "high albuminuria") who are hypertensive,
even though the benefits of angiotensin inhibition on kidney disease progression in such

patients are unproven.

In patients without increased albuminuria, initial monotherapy can consist of an ACE
inhibitor, ARB, thiazide diuretic, or calcium channel blocker. However, because thiazide
diuretics have the disadvantage of an adverse effect on glucose metabolism, many experts

will choose an ACE inhibitor, ARB, or calcium antagonist as initial therapy.
526

CkaHupoaHo ¢ CamScanner


https://digital-camscanner.onelink.me/P3GL/g26ffx3k

e In patients whose blood pressure 1s >20/10 mmHg above their goal, initial combination
therapy (with a single pill, if available) should be prescribed. In addition, among patients
with diabetes initiated on monotherapy, a second agent will often be required to attain
goal blood pressure. In these settings (ie, when two antihypertensive drugs are needed),
we generally treat with an ACE inhibitor or ARB plus a long-acting dihydropyridine
calcium channel blocker. The combination of an ACE inhibitor or ARB with a diuretic
1S an acceptable alternative, and may be preferred in patients with edema; however, the
Avoiding Cardiovascular Events through Combination Therapy in Patients Living with
Systolic Hypertension (ACCOMPLISH) trial suggested that combining an ACE inhibitor
or ARB with a long-acting dihydropyridine calcium channel blocker was superior to the

combination with a thiazide diuretic [40], including among patients with diabetes [41].

If an ACE inhibitor or ARB 1s indicated but cannot be used, alternative first-line agents
include calcium channel blockers and diuretics. However, 1n patients with severely
increased albuminunia, nondihydropyridine agents (eg, diltazem, verapamil) are
generally preferred over dihydropyridine drugs (eg, amlodipine, felodipine) since

nondihydropyridine calcium channel blockers can reduce albuminuria [42,43].

Severely increased albuminuria (300 mg/day or higher) — In hypertensive patients with
diabetes who have severely increased albuminuria, defined as a measured (eg, with a 24-
hour urine collection) or estimated (eg, using a random urine albumin-to-creatinine ratio
|ACR]) albumin excretion =300 mg/day, we recommend treatment with an ACE inhibitor
or an ARB rather than other antihypertensive agents. Other drugs can be added, as

needed, to attain the blood pressure goal.

This approach 1s based upon high-quality, randomized trials demonstrating that these
agents slow the progression of kidney disease compared with alternative therapy [44-47].
In addition, indirect evidence from trials of nondiabetic individuals supports the
conclusion that ACE imhibitors and ARBs reduce the risk of kidney failure among those

with severely increased albuminuria [48.49]. However, ACE inhibitors and ARBs do not
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appear to decrease all-cause mortality or the incidence of major cardiovascular events

compared with other antihypertensive drugs.

eType | diabetes — The best data supporting angiotensin inhibition in patients with type
1 diabetes come from a trial of 409 adult participants who had urine protein excretion
=500 mg/day and a serum creatinine <2 5 mg/dL (221 micromol/L) [44,45]. Patients
were randomly assigned to captopril (25 mg three-times daily) or placebo; other
antihypertensive drugs, except for calcium channel blockers, were added if needed.
Captopril reduced the rate of death or end-stage kidney disease (ESKD; 11 versus 21
percent) at three years, reduced the likelihood of doubling of serum creatinine (12 versus
21 percent), and slowed the annual loss of creatinine clearance (11 versus 17 percent per
year). Smaller trials similarly concluded that ACE mhibitor slow the progression of
kidney disease in patients with type | diabetes [50,51].

e Type 2 diabetes — In type 2 diabetes, the best data comparing renin-angiotensin system
inhibition with alternative therapy come from the Irbesartan Diabetic Nephropathy Trial
(IDNT) and the Reduction of Endpoints in Non-Insulin-Dependent Diabetes Mellitus
with the Angiotensin II Antagonist Losartan (RENAAL) trial [46,47]:

In IDNT, 1715 participants aged 30 to 70 years with type 2 diabetes, hypertension, urine
protein excretion =0.9 g/day, and mean serum creatinine of 1.7 mg/dL (150 micromol/L)
were randomly assigned to irbesartan (75 to 300 mg once daily), amlodipine (2.5 to 10
mg once daily), or placebo [46]. Target systolic blood pressure was <135 mmHg, or 10
mmHg lower than the value at screening (if systolic blood pressure at screening >145
mmHg), and target diastolic blood pressure was <85 mmHg. At 2.6 vyears, the likelihood
of a doubling of serum creatinine was lower with irbesartan (17 percent) compared with
amlodipine (25 percent) and placebo (24 percent); in addition, irbesartan nonsignificantly
reduced the incidence of ESKD (14 versus 18 percent with amlodipine and placebo).
Patients assigned to placebo had a higher blood pressure throughout the trial than those

assigned irbesartan; however, the blood pressure 1n the irbesartan and amlodipine groups
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were similar, and therefore the benefits from irbesartan were independent of attained

blood pressure [52,53].

«In RENAAL, 1513 adults with type 2 diabetes, albuminuria >300 mg/day (median
urinary ACR of approximately 1250 mg/g), and mean serum creatinine 1.9 mg/dL (168
micromol/L) were randomly assigned to losartan (50 titrating up to 100 mg once daily)
or placebo; additional drugs were added as need to attain goal blood pressure [47]. At 3.4
years, the incidence of ESKD was lower with losartan (20 versus 26 percent), as was
doubling of serum creatinine (22 versus 26 percent). Unlike IDNT, there was no active
comparator, and the mean blood pressure throughout the study was lower among those

assigned losartan.

ACE inhibitors and ARBs have similar effects on patient-important outcomes among
patients with diabetes as well as among broader populations [54-59]. Thus, in general,

either agent can be used when treating patients with diabetes and albuminuria.

Some studies suggest that ACE inhibitors are superior to ARBs in preventing mortality
and cardiovascular events in patients with diabetes. As an example, a meta-analysis of
48 trials that compared ACE inhibitors or ARBs with either placebo or another
antihypertensive drug found that ACE mhibitors significantly reduced mortality
compared with placebo (9.3 versus 10.5 percent) but that ARBs did not reduce mortality
compared with placebo (5 versus 5 percent) [54]. However, both ACE inhibitors and
ARBs had similar, nonsignificant benefits on mortality when compared with another
antihypertensive drug (10.2 versus 11.9 percent and 8.5 versus 10.5 percent,
respectively). The lack of benefit when ARBs were compared with placebo may be due
to the fact that one-half of these trials included lower-risk patients (ie, normotensive
and/or those with normoalbuminuria). In addition, both drugs had significant benefits on
heart failure; ACE inhibitors significantly reduced the risk of myocardial infarction, and
ARBs significantly reduced the risk of stroke. Other meta-analyses that included many
of the same trials found that, in contrast to the study mentioned above, ARBs are

equivalent to ACE inhibitors. One network meta-analysis, for example, used both direct
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and indirect comparisons to evaluate trials of antihypertensive therapy in patients with
diabetes and found that ACE inhibitors and ARBs had 1dentical effects on mortality and
ESKD [55]. In addition, a meta-analysis that included patients with and without diabetes
found that ACE inhibitors and ARBs reduced mortality and cardiovascular events to a

similar degree [56].

Moderately increased albuminuria (30 to 299 mg/day) — In hypertensive patients with
diabetes who have moderately increased albuminuria, defined as a measured (eg, with a
24-hour urine collection) or estimated (eg, using a random urine ACR) albumin excretion
30 to 299 mg/day, we suggest treatment with an ACE inhibitor or ARB rather than other
antithypertensive drugs. Additional agents are added, as needed, to attain the blood

pressure goal.

The rationale for this approach comes from evidence that ACE inhibitors and ARBs,
compared with other antihypertensive agents, can prevent the progression from
moderately increased albuminuria to severely increased albuminuria in patients with

diabetes [60-62].
SUMMARY

Contributors to hypertension in patients with diabetes include kidney disease,
extracellular fluid volume expansion, and increased arterial stiffness. Hypertension is
common problem in patients with both type 1 and type 2 diabetes, but the time course in
relation to the duration of diabetes is different. In type 1 diabetes, the prevalence of
hypertension at the time of diagnosis 1s low, increasing subsequently over several
decades. In type 2 diabetes, a substantial proportion of patients already have hypertension

at the time of diabetes diagnosis

eIn general, patients with diabetes are at higher cardiovascular risk compared with the
general population, and therefore we target more intensive, rather than less intensive,

blood pressure control. Our recommendations on goal blood pressure in hypertensive
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patients with diabetes mellitus are presented in detail elsewhere. Goal blood pressure also

depends upon the method by which 1t 1s measured.

e Nonpharmacologic interventions should be prescribed, as appropriate, to all patients
with hypertension. These include salt restriction; weight reduction; increased
consumption of fresh fruits, vegetables, and low-fat dairy products; increased exercise;

and avoidance of smoking and excess alcohol ingestion.

eThe decision to mitiate drug therapy should be individualized and involve shared
decision-making between patient and provider. In general, however, we initiate
antihypertensive drug therapy in patients with diabetes who have an out-of-office
daytime blood pressure =130 mmHg systolic or 280 mmHg diastolic (or an average of
appropriately measured office blood pressures =130/80 mmHg if out-of-office readings

are not available).

e Our approach to the choice of antihypertensive therapy depends in part upon the degree

of the patient's urine albumin excretion

In patients with severely increased albuminuria, =300 mg/day (formerly called
"macroalbuminuria” and sometimes called "very high albuminuria”), we treat with an
angiotensin-converting enzyme (ACE) inhibitor or an angiotensin receptor blocker

(ARB) as part of the regimen to achieve the blood pressure goal

*Use these drugs in patients with moderately increased albuminuria (formerly called
"microalbuminuria” and sometimes called "high albuminuria”) who are hypertensive,
even though the benefits of angiotensin inhibition on kidney disease progression in such

patients are unproven.

*In patients without increased albuminuria, initial monotherapy can consist of an ACE
inhibitor, ARB, thiazide diuretic, or calcium channel blocker. However, because thiazide
diuretics have the disadvantage of an adverse effect on glucose metabolism, albeit minor,
many experts will choose an ACE mhibitor, ARB, or calcium antagonist as imitial

therapy. -
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«In patients whose blood pressure 1s >20/10 mmHg above their goal, initial combination
therapy (with a single pill, if available) should be prescribed. In addition, among patients
with diabetes initiated on monotherapy, a second agent will often be required to attain
goal blood pressure. In these settings (ie, when two antihypertensive drugs are needed),
we generally treat with an ACE inhibitor or ARB plus a long-acting dihydropyridine

calcium channel blocker.
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