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PE3IOME

Ilarorene3ara Ha XUIOEPTOHUS INpU HALUEHTH C
JuabeT € CIOKEH IPOLeC U BKIIOUBA KOMIUIEKC OT
OUOJIOTUYHU U €KOJIOIMYHU (paKTOPU, KAKTO M IeHETUYHA
HPEAPa3NoI0KEHOCT; KaTO PE3yITaT, BUCOKOTO apTEPUAIHO
Hassirane (AH) mpu xopara cbe 3axapeH quaber (3 ) ch3naBa
IMO-BUCOK PHCK OT HEXKCJIaHU C"I>6I/ITI/I$[. CM"prHOCTTa u
3a00JIeBaeMOCTTa CE yBelIMYaBaT IpH TanueHTH cbe 3/,
KOUTO He mocturat kKoHTposl Ha AH, nienesa croitHOCT 1o-
mainka ot 140/90 (130/80) mm Hg. 'oiemu pannomMusupanu
KOHTPOJIMPAaH!U TIPOYyYBaHUA W METa-aHAIIM3U Ha T'OJIEMH
PasIOMH3HUPAHA KOHTPOJIIMPAHU ITPOYUBAHUS Ca IOKa3aJIn,
ye (hapMakoJIOTHYHOTO HamaisBane Ha AH e Haii-
e(QEeKTUBHMS CaMOCTOSITENICH HAa4YMH 3a HaMalsiBaHEe Ha
CMBPTHOCTTAa U Ha YBPSKIAHHATA HA TApreTHUTE OPTaHU
IpH TAUeHTH C JAualeT, IO-CHENUaTHO CBBP3aHHUTE C
TSX CBHPIACYHO-CHIOBH pPUCKOBe. YecTo ca HeoOXoauMmu
KOMOHMHAIIMM OT JIBE WM IIOBEYE JIeKapcTBa (AUYpPETHIH,
MHXUOMTOPH Ha aHTHOTCH3MH-KOHBEPTUPAILUS CH3UM,
[3-OoKepH, aHrHOTEH3HH PELIeITOPHU OJIOKEpH, OJIOKEepH Ha
KaJIIMEBHUTE KaHAIH, CIIMPOHOJIAKTOH, M T.H.) 32 e(heKTHBHA
(apmakoTeparnusi, O-CIEHAITHO 32 MALMeHTH, IPH KOUTO
e TpyIHO Jia ce KoHTponupa AH. Benpeku ToBa, pazxoaute
3a 3[[paBHUTE TPUKH, CBBP3aHH C HHTEH3MBHO ITOHIKABaHE
Ha AH ca 3HAYUTEITHO MO-MAJIKH OT Pa3XOIUTE, CBBP3aHH C
JICYCHUETO Ha YCIOKHEHHMSTA, KaTO TOCISIHUTE MOraT Ja
Ob/1aT ¥ IPEAOTBPATEHH IIPU MOHWKaBaHe Ha AH.

Killo4oBH JyMHM: apmepuanna XunepmoHus, 3axapeH
ouabem, neuenue, CbpPOeuHO-CbO08U 3a00NIA6AHUA

ApTepHajiHa XUIEPTOHUSI B TNPUCHCTBHETO HAa
3axapeH quader

[NoBumenoro aprepuanHo Haysirase (AH) e Boger
PHCKOB (haKTOp 3a CMBPT U MHBAIUAHOCT, OCOOCHO
npu xopa cbe 3axapen auaoder (3/1). [Ipe3 mocnennu-
T€ HAKOJIKO T'OJIMHHU CIIydauTe Ha apTepHaiHa XUIep-
touust (AX) u 3/] npu BB3pacTHH ca ce YBEIUYUIN
3HauutesnHo (1). bim3o 6 MUIMOHA BB3pacTHH JIMIA
B Kanana ca muarHoctunmpanu ¢ AX npe3 2007 r.
(yBemmuenue ¢ 52% cnpsimo 1997-1998), a oxono 2
MUJIOHA ca OWIIM JAWarHoCTUIMpaHu cbe 3/ Tum 2
npe3 2006-2007 (yBeauuenue ¢ 25% copsimo 2002-
2003) (1,2). Mexay 2007 r. u 2008 r., moBeue ot |
MUWJIMOH KaHAJIIM ca UMald €JIHOBPEMEHHO MOCTa-
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ABSTRACT

The pathogenesis of arterial hypertension in patients with
diabetes is a complicated process and involves a complex
of biological and ecological factors, as well as genetic
predisposition; as a result, the elevated blood pressure (BP)
in patients with diabetes mellitus (DM) creates a higher
risk of adverse events. Morbidity and mortality increase
in diabetic patients who do not effectively control their
BP to the targeted values of less than 140/90 (130/80)
mm Hg. Large randomized trials and meta-analyses of
large randomized controlled studies showed that the
pharmacological reduction of BP is the most effective single
way for reduction of mortality and of target organs damage
in patients with DM, especially the related cardiovascular
risk. Frequently, a combination of two or more medications
(diuretics, angiotensin converting enzyme inhibitors,
B-blockers, calcium channel blockers, angiotensin receptor
blockers, spironolactone, etc.) is needed for effective
pharmacotherapy, mostly in patients with difficult BP
control. However, the costs of the health care to intensively
lower BP are significantly lower than the expenditures to
treat the hypertension complications, and the latter may be
even prevented with BP reduction.

Keywords: arterial hypertension, diabetes mellitus,
pharmacological treatment, cardiovascular diseases

Arterial Hypertension in the Presence of Diabetes
Mellitus

Elevated blood pressure (BP) is a leading risk factor
for mortality and disability, especially in people with
diabetes mellitus (DM). In the last few years, the cases
of arterial hypertension (AH) and DM in adults have
increased significantly (1). Nearly 6 million adults in
Canada were diagnosed with AH in 2007 (a 52% in-
crease compared to 1997-1998) and about 2 million
were diagnosed with type 2 DM in 2006-2007 (a 25%
increase in comparison to 2002-2003) (1,2). Between
2007 and 2008, more than 1 million people have had
simultaneously established diagnoses of AH and DM,
which represents 1 out of 4 individuals with AH and
two-thirds of those with DM (1). The distribution of
hypertension in patients with type 1 DM is higher than
in the general population (up to 49% in DCCT/EDIC)
(3,4), and over 60% of the patients with type 2 DM
are also hypertensive (5). In the epidemiological Hong
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BeHa quarHoza AX u 3], koero mpezacrasmssa | ot
4 muna ¢ AX u aBe tpetu ot Te3u cve 3/1 (1). Pas-
NPOCTPaHEHUETO Ha XUIIEPTOHUATA NPH MALUEHTUTE
cbe 3/ Tun 1 € mo-BHUCOKO OTKOJIKOTO cpej odImaTa
nonynanus (10 49% B DCCT/EDIC) (3,4), a Han
60% ot marenTute cbe 3/ Tum 2 ca U XUMEPTOHUIIN
(5). B emmpemuonoruunoto npoyuBane Hong Kong
Cardiovascular Risk Factor Prevalence Study cpen
XOpa ¢ MPEeIMMHO a3uaTCKU Mpou3xo, camo 42% ot
ydacTHULUTE cbe 3/] ca nmanm HopmanHo AH u camo
56% OT XMIIEPTOHULIMTE Ca NUMaJIM HOPMaJHa [III0K03-
Ha TosepanTHocT (6). B CAIL] AX ce cperia npu oko-
110 30% ot 6onuuTe cbe 3/ Tun 1 u npu 50% 10 80%
ot te3u cbe 3/ tim 2 (7). IIpocneKTHBHO KOXOPTHO
[POyYBaHEe OTYMTA, Y€ PUCKBT OT pa3BuTHe Ha 3] Tun
2 e Owi1 ouTH 2.5 WHTH MO-TOJISIM TIpH Jintia ¢ AX OT-
KOJIKOTO 1ipu Te3u ¢ HopmanHo AH (8). CmbpTHOCTTA
nipu Te3u ¢ quarno3a AX u 31 e 2.5 mbTH mo-BUCOKA
oT ipu xopara 0e3 Te3u cherostHus (1).

IToseuero (60% mo 80%) xopa cbe 3/] Tun 2 ymu-
par OoT ChpPACYHO-CHAOBU YCIOXKHEHHS U 10 75%
OT CBHPACYHO-CHAOBHUTE YCIOXKHEHHUsS Ca CBBP3aHH
¢ Bucokoro AH (Ta6muma 1) (9,10). AX ¢ ocHOBEH
(haxTop, JonpUHACHI 32 OBOpeYHa HEJOCTATHYHOCT
U 3acsrane Ha ounrte npu xopa cbe 3/1 (11,12). Cxo-
poruHo npoyuBate B OHrapuo, Kanazna, nemoHcTpupa
3HAYUTEIHO ogoOpeHue B KoHTposia Ha AH npu xu-
nepToHuIm cbe u 6e3 3/] tum 2 (13,14); nogodpeHo-
TO sieueHrne Ha AX e OUII0 CBBP3aHO ChC 3HAYUTEITHO
HAMaJIIBaHE Ha CMBPTHOCTTA M XOCHUTAIM3ALMUTE
OT ChpJICUHO-CH0BU 3a0onaBanus (15,16). Bee naxk,
OKOJIO JIBE TPETH OT Xopara ¢ IUadeT He JOCTUTAT
NpernopbYBaHUTE LieNieBH cToHOCTH Ha AH (T.e. cro-
pen nmo-crapute HopMu 1o-mManko ot 130/80 mm Hg),
MHOTO TI0-BHUCOK MPOIICHT B CPABHEHHE C TTAIEHTUTE
oe3 3/1 (14).

AX ce nepunnpa kato AH > 160/95 mm Hg nan
AH > 140/90 mm Hg cnopen npoy4uBanero.
MexaHu3bM HAa MO-BHCOKHSI PUCK 32 TOBHIIIEHO
AH npu xopa cbe 3/1

[Tatorenesara Ha AX npu quabeT € CIoXkHA, C B3au-
MOJICHCTBHE MEKTy TEHETHYHA TIPEIPa3OI0KEHOCT,
Pa3IMYHM €KOJIOTUYHHU ¥ OUOJIOTHYHU (DAKTOPH KATO
HE3[PaBOCIIOBHO XpaHEHe, 3acelHall HAuuH Ha XKHU-
BOT, 3aJ{pbKKa Ha HAaTpUH, a0JOMHUHAJIHO 3aTIbCTS-
BaHe, BEreTaTHBHU Pa3CTPOMCTBA, MPEKICBPEMEHHA
aprepuanHa ckoBaHocT (arterial stiffness) u enmore-
nHa guchysnkuus. Cropen ceramHute NaTopU3MON0-
TMYHM pa30MpaHus TOBA € CBBP3aHO C: 1) XurmepuHcymu-
HEMUSATA, KOATO € CBhp3aHa ¢ OhOpeyHara peabcopOus Ha
HaTpuii; 2) HOBUIIEH CHMIIATHKYCOB TOHYC; 3) MOBHIICHA
AKTHBHOCT Ha CUCTEMAaTa PEeHHH-aHMOTEH3UH-AII0CTEPOH
(17,18). 3armbcTsiBaHETO, HATIPEABAHETO HA BBH3PACTTa U

Kong Cardiovascular Risk Factor Prevalence Study
among people of predominantly Asian origin, only
42% of the participants with DM had normal BP and
only 56% of the patients with hypertension had a nor-
mal glucose tolerance (6). In the USA, AH is found in
about 30% of the patients with type 1 DM and in 50%
to 80% of those with type 2 DM (7). A prospective co-
hort study established that the risk of developing type
2 DM was almost 2.5 times higher in individuals with
AH than in people with normal BP (8). The mortality
rate in patients with a diagnosis AH and DM is 2.5
times higher than in people without these conditions
(D).

Most of the individuals (60% to 80%) with type 2 DM
die of cardiovascular complications and up to 75%
of the cardiovascular complications are related to the
high BP (Table 1) (9,10). AH is a major factor con-
tributing to renal failure and eye damage in patients
with DM (11,12). A recent study in Ontario, Canada
demonstrated a significant improvement in the BP
control in hypertensive patients with and without type
2 DM (13,14); the improved AH treatment was related
to a significant decrease in the mortality rate and the
number of hospitalized patients due to cardiovascular
diseases (15,16). However, about two-thirds of the di-
abetics do not reach the recommended target BP val-
ues (i.e. according to the older norms, less than 130/80
mm Hg), a much higher percentage compared to the
patients without DM (14).

Table 1. Frequency of diabetes complications due to arterial
hypertension

Complication Attr.ibutable
risk %

Cerebral stroke 75

Coronary heart disease 35

End-stage renal disease 50

Eye complications (retinopathy) 35

Limb amputation 35

AH is defined as BP >160/95 mm Hg or BP >140/90
mm Hg according to the study.

Mechanism of the Higher Risk of Elevated BP in
Patients with DM

The pathogenesis of AH in diabetes is complicated
with an interaction between the genetic predisposi-
tion, different ecological and biological factors such
as unhealthy diet, sedentary lifestyle, sodium reten-
tion, abdominal obesity, vegetative disorders, prema-
ture arterial stiffness, and endothelial dysfunction. Ac-
cording to the current pathophysiological views this
is related to: 1) hyperinsulinemia, which is connected
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nosiBaTa Ha OOPEUHO 3a00JIBAHE OTBITHUTEITHO YBEJIYa-
BaT 0OJIECTHOCTTA OT XUMEPTOHMS. 3HAYCHUE UMAT U OKCHU-
JaTUBHUAT CTPEC BHPXY ChOBETE, PEAHIA aIUIIOKUHH, UH-
CYJIMHOBAaTa Pe3UCTEHTHOCT ¥ aKTHBATOPU Ha peroxisome
proliferator-activated receptor (PPARs). Te3u o0um nbTu-
112 CH B3aMMO/ICHCTBAT 1 BIMSAT B3AUMHO U JIOPH MOTAT Ja
npuauHAT opoyeH Kpbr (19). AX u 3/1 ca kpaeH pesynrar
Ha MeTaboruTHUS cuHApoM. Te Morar, criefoBaTenHo, aa
Ce PasBHAT €IHO CJE APYro MPU SIUH U CHIIM WHJUBHIIL.
IIpu manmenTu cbe 3/] Tum 2 e mo-BeposATHO Aa uMa
CBIIBTCTBAIA XUIEPTOHUA M JaJleHa CTOWHOCT Ha
cucronmmuHoto AH mipu TsX € cBBp3aHa ¢ moBeve OT
2-KpaTHO yBEJIMYCHHE Ha KOpUTHpaHaTa 3a Bb3pac-
TTa ChPACYHO-ChIOBa cMbpTHOCT (20). Hanpuwmep,
narueHT cbe 3J] u cucronmno AH mexay 120 u 139
mm Hg nma nmoto6Ha 4ecToTa Ha ChpJICYHO-ChI0BATA
CMBPTHOCT KaTo MalueHT 0e3 quadeT, YueTo CUCTO-
muaHo AH e 160-179 mm Hg. TounaTa npuuuHa 3a
MOBUILIEHATa 3a00J1€BaeMOCT U CMBPTHOCT, KOSITO C€
JUBJDKM Ha BUCOKOTO apTepUalTHO HAJISATaHE TPH X0opa
¢ IrabeT, He3aBUCHUMO OT JIpYTUTE PHCKOBU (pakTopH,
He e sicHa. Ho yecTara nurica Ha 0OM4aifHOTO HOIIHO
cnanane Ha AH (non-dippers) npu nanuenTu cbe 31
BEpPOSATHO € chydacTBanl (hakTop. Berpeku cXoHOTO
nHeBHO oducHo u nomamuo AH, non-dippers umar
IO-BUCOKU 24-4acOBHM U HOIIHU CTOMHOCTH Ha AH,
KaTo IOCJIEIHUTE MO-CHELUAIHO Ca MOLIEH Npeau-
KTOP 3a CbPAEUHO-ChI0Ba CMBPTHOCT (21).
Jloka3zaTesicTBa B NOJKpeNa HA HaMaJIsiBaHe HAa
AH npu mmua cse 3/1 tum 2

DapMakoJI0ru4yHOTO NMoHMWkaBaHe Ha AH mpu xopa
¢ MadeT € eJHO OT Hail-e()CKTUBHUTE HAJIMYHU Me-
JULIMHCKA WHTEPBEHIMH 3a MPeIOTBpaTsSBaHE Ha
CMBPT M HWHBAIWAHOCT. PaHIOMHU3MpaHU KOHTPO-
JHMpaHU MPOYYBaHMs 3a MoHWkaBamo AH neuenne
npu Xopa cb¢ 3/1 ToKa3BaT 3HAUYUTEIHO HAMaJIsIBaHE
Ha CMBPTHOCTTA, CHPIEYHO-CHIOBUTE 3a00NIABaHMUS,
YecToTaTa Ha OYHUTE YCIOXKHEHUS U Ha ObOpeyHHu-
Te 3a00JIIBaHUS U TIOJ3HUTE C€ HATPYIBAT 32 KPaThK
nepuon ot Bpeme (11,12,22-26). Hanpumep, B ipo-
yuBaneto CuctonHa xunepronus B EBpoma (Syst-
Eur), B x0eTo M30JMpaHa CUCTOJHA XWUIIEPTOHUS €
OWia KIMHUYHO OIpeseNieHa Kato cucroimdno AH
noseve ot 160 mm Hg u na nuacronno AH no-man-
ko oT 90 mm Hg, akTUBHO JeueHHe C KajlleB aH-
taronuct (Nitrendipine), aHTHOTEH3MH KOHBEPTHPAII]
emsnm uaxuourop (ACE-U, Enalapril) m amypernk
(Hydrochlorothiazide) HamansiBa chpae4HO-ChAOBATA
CMBPTHOCT cbc 76% (HeoOXoauM Opoii 3a JeyeHue
[NNT] e 21 3a 2 roguH#) U BCHYKH ChPJEUYHO-CHI0-
By nHIMAeHTH ¢ 67% (NNT oxomno 13 3a 2 rogunn),
¢ Hamainsieane Ha AH cpenno ¢ 9.8/3.8 mm Hg (27).
B nmoarpynata ¢ auaGer Ha KIMHUYHOTO M3IUTBAHE
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with renal sodium reabsorption; 2) increased sympa-
thetic tone; 3) increased activity in the renin-angio-
tensin-aldosterone system (17,18). Obesity, aging and
renal disorders additionally increase the hypertension
morbidity. Oxidative stress on the vessels, a number
of adipokines, insulin resistance, and the activators
of the peroxisome proliferator-activated receptor (PPARs)
play an important role as well. These common pathways
interact, have a joint influence and can even lead to a vi-
cious cycle (19). AH and DM are end results of the meta-
bolic syndrome. Therefore, they can develop consequently
in the same individual. Patients with type 2 DM are more
likely to have concomitant hypertension and a given value
of their systolic BP is related to more than 2-fold increase
of the age-adjusted cardiovascular mortality (20). For ex-
ample, a patient with DM and systolic BP between 120 and
139 mm Hg has a similar cardiovascular mortality rate to a
patient without diabetes whose systolic BP is 160-179 mm
Hg. The exact reason for the increased morbidity and mor-
tality, a result of the elevated blood pressure in people with
diabetes, regardless of the other risk factors, is unknown.
However, the frequent lack of the usual BP decrease at night
(non-dippers) in people with DM is probably a contributing
factor. Despite the similar work and home BP levels dur-
ing the day, non-dippers have higher 24-hour and night BP
levels with the latter being an especially potent predictor of
cardiovascular mortality (21).

Evidence in Support of BP Reduction in Patients
with Type 2 DM

The pharmacological BP reduction in patients with
diabetes is one of the most effective available medical
interventions for mortality and disability prevention.
Randomized controlled studies on BP lowering in
people with DM show a significant decrease in mor-
tality, cardiovascular diseases, frequency of eye com-
plications, and renal disorders with the benefits accu-
mulating in a very short period of time (11,12,22-26).
For example, in the Systolic Hypertension in Europe
(Syst-Eur) study, where isolated systolic hypertension
was clinically defined as systolic BP of more than 160
mm Hg and diastolic BP of less than 90 mm Hg, a
therapy with calcium antagonist (Nitredipine), angio-
tensine-converting enzyme inhibitor (ACE-I, Enala-
pril) and diuretic (Hydrochlorothiazide) reduced the
cardiovascular mortality by 76% (the number needed
to treat [NNT] is 21 for 2 years) and all cardiovascular
accidents — by 67% (NNT —about 13 for 2 years), with
an average BP decrease of 9.8/3.8 mm Hg (27). In the
diabetes subgroup of the clinical trial HOT (Hyperten-
sion Optimal Treatment), those who aimed at diastolic
BP of less than 80 mm Hg were compared with the
patients where the target diastolic BP was less than 90
mm Hg. Although the achieved BP level difference
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HOT (Hypertension Optimal Treatment) Te3u, xou-
TO ca uMaiu 3a 1en auactoiaHo AH nmo-manko ot 80
mm Hg ce cpaBHsABar ¢ OOJIHUTE, [IPU KOUTO LIEJIEBO-
to muactonHo AH e 6uno mo-manko or 90 mm Hg.
Benpekn ve mocturHatata pasiHKa B CTOHHOCTHTE
Ha AH mexnay nBeTe rpynu B Kpast Ha IPOY4BaHETO €
omna camo 4 mm Hg, ToBa HamansiBane Ha AH Boam
BCE TAK [0 3HAYNMO HaMayleHue ¢ 66% Ha pHucka oT
CMBPT OT CBpJIeuHO 3a0omsBane WK OT HHCYIT (NNT
npubusuTenHo 36 3a 3.8 roguHu nedenue) (28). B
enunemuoniornanoro npoyuBane U.K. Prospective
Diabetes Study (UKPDS) Bcsiko HamassiBaHe Ha CHC-
tonmHOTO AH ¢ 10 mm Hg e cBbp3ano ¢ moHmxaBaHe
Ha PUCKa OT CBbP3aHU ¢ AuadeTa ycnoxuenus ¢ 12%,
OT CMBPTHHU ClIy4yad, CBbp3aHH ¢ auadera, ¢ 15%, ot
MHOKapaeH HHPapKT ¢ 11% U OT MUKpOBacKyJIapHU
ycnoxxuenus ¢ 13% (22). Ilpu mera-aHanu3 Ha paH-
JOMH3HPAaHU KOHTPOJIUPAHU NMPOYUBAHHS IIPU XOPa C
Jqrader v BUCOKO AH 10-HHTEH3MBHOTO B CpaBHEHUE
C TIO-MaJIKO UHTEH3WBHO MOHIKaBaHe Ha AH Bow 110
JIOTIBJIHUTETHO HaMaJIsiBaHe Ha cToiiHocTuTe Ha AH
¢ 6/4 mm Hg, xoero HamansBa o0IaTra CMbPTHOCT
¢ 27% (95% nosepurenen naTepBan 5% mo 44%) u
MO-TOJIEMHUTE CHPJCYHO-CHAOBH WHIMIACHTH ¢ 25%
(95% noBepurenen untepBan ot 6% mo 39%) (29).
CTpUKTHUAT KOHTPOJ Ha KPbBHATA III0KO3a HaMalls-
Ba PUCKa OT MUKPOBACKyJIapHH YCJIOKHEHUs], JOKAaTO
CTPUKTHHAT KOHTpOJ Ha AH HamaisiBa U MHKpO- H
MaKpoBacKynapHuTe ycaoxuenus (30).

[NanmenTture cbe 3/1 B IOCOUSHUTE MIO-TOPE KIMHUY-
HM [IPOYYBaHMS YECTO Ca UMaJIU JIOI'BIHUTEIHHU Chp-
JICUHO-CHJIOBU PUCKOBU (PAKTOPH, KOMTO HE ca OMIIN
MPOMEHSHU TaKa HMHTEH3UBHO, KAaKTO B MOMEHTa Ce
npernopbyBa OT Ao0paTa KIMHWYHA NpakTuka. Cb-
NIECTBYBA XUIIOTE3a, Y€ TE3H MPU3HAITH IIIe YBEINYaT
abcoroTHaTa (HO HE OTHOCUTEIIHATA) M0JI3a OT aHTH-
XHUIIEPTEH3UBHOTO JICYEHHE, KOETO BOAHU JI0 TO-HUCHK
Opoii 3a teuenue (NNT) oTkonkoTo ooukHOBeHO. [To-
CHETMATHO, 0YaKBa Ce MO-TOJIsIM Opoii Ha Te3u che 3]
C HUCBHK CHPJICYHO-CHJIOB PUCK (HACKOPO THATHOCTH-
LUPaHHU WK TIO-MJIaJM XOpa, Te3U 0e3 JOMbIHUTEIHH
CBPJIEUHO-CHJIOBU PUCKOBE U C TIO-HUCKU CTOMHOCTH
Ha m3xoH0 AH) na ce HyXIasT ot JedeHue, 3a j1a ce
NPEIOTBPATH M3YHUCICHHUAT B MIOCOYCHUTE KITMHUYHH
M3NUTBaHus Opoil chOUTHS. BbIpeku ToBa, momsute
oT JieyeHuero Ha AX ca JOKyMEHTHPaHH B HACKOPO
TIPOBEICHH M3MTUTBAHUS U JIOPHU B KIIMHHYHO M3ITUTBA-
HE, B KOETO ca BKJIIFOUEHH Xopa ¢ U3XoH1 HuBa Ha AH
nojr 130/80 mm Hg (20). OcBen ToBa, MHOTO OOJHH
cbe 3/] Bce ole He MojyyaBaT aJEKBAaTHO JIEYEHHUE
Ha JIPyrUTe YCTaHOBEHU CHPJCYHO-CHJIOBH PUCKOBH
(axTopwu, karo auciunuaemusra (31).

ey Ha 1eyeHHETO

between the two groups at the end of the trial was only
4 mm Hg, this BP reduction, nevertheless, lead to a
considerable decrease, by 66%, of the cardiovascular
or stroke mortality (NNT — approximately 36 for 3.8
years of treatment) (28). In the epidemiological U.K.
Prospective Diabetes Study (UKPDS), each reduction
of the systolic BP by 10 mm Hg lead to a decrease of
the risk of diabetes-related complications by 12%, di-
abetes-related mortality — by 15%, myocardial infarc-
tion — by 11%, and microvascular complications — by
13% (22). A meta-analysis of randomized controlled
studies involving people with diabetes and elevated
BP shows that the more intensive BP reduction com-
pared to the less intensive one leads to an additional
BP decrease by 6/4 mm Hg, which reduces the total
mortality rate by 27% (95% confidence interval of 5%
to 44%) and the more serious vascular accidents by
25% (95% confidence interval of 6% to 39%) (29).
Strict control of the blood glucose lowers the risk of
microvascular complications while the strict BP con-
trol reduces the number of both micro- and macrovas-
cular complications (30).

The DM patients in the above-mentioned clinical
studies often had additional cardiovascular risk fac-
tors, which were not altered as intensively as the good
clinical practice recommends now. There is a hypoth-
esis that these indications will increase the absolute
(but not the relative) benefit from an antihypertensive
therapy, which leads to a lower number needed to treat
(NNT) than usual. In particular, it is expected that a
higher number of DM patients with lower cardiovas-
cular risk (recently diagnosed or younger individuals,
those without additional cardiovascular risks and low-
er initial BP values) will need treatment as a preven-
tion of the calculated in the aforementioned clinical
trials number of accidents. However, the advantages
of the AH therapy have been documented in recent tri-
als and even in a clinical trial, which included people
with initial BP levels of under 130/80 mm Hg (20).
In addition, many DM patients still do not receive ad-
equate treatment for the other established cardiovas-
cular risk factors, such as dyslipidemia (31).

Aim of the Treatment

It was thought, until recently, that patients with DM
should have BP target values under 130/80 mm Hg.
Randomized clinical trials involving type 2 DM pa-
tients have demonstrated the positive effect of lower
blood pressure in regard to cardiovascular morbidity:
under 140 mm Hg for systolic blood pressure and un-
der 85 mm Hg for diastolic blood pressure (19,32).
The HOT study has shown that the benefits regarding
cardiovascular accidents are demonstrated when dia-
stolic BP level of under 80 mm Hg is reached. Banga-
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Mo cxopo ce npuemartre, 4e npu 6oaHUTE Che 3/ TPsIO-
Ba Jla ce JOCTHUTHAT MpHIeTHH cToriHOoCTH Ha AH mon
130/80 mm Hg. PanmoMu3upanu KIMHIYHA TPOYYBa-
Hust ipy 31 THIT 2 ca TIOKa3aJii MOJIOKHUTEITHUS ePeKT
Ha TOHWKEHOTO apTepuaiHo Hajsirane moj 140 mm
Hg 3a cucronnoro u mox 85 mm Hg 3a nuacronHoro
[0 OTHOILIEHHE Ha CBHPACYHO-CHIOBHUTE 3a00JIIBAHUS
(19,32). IIpoyusanero HOT moxaza, ge momsure Mo
otHomrenue Ha CC MHIMIGHTH ca NPY CTa/laHe Ha JTU-
acroiHoto AH mox 80 mm Hg. Bangalore u cb1p. (33)
ca JIOKIIaJBajd MeTa-aHaJIu3 Ha 13 paHIOMHU3MpaHH
KOHTpOJIUpaHu u3cnenBaHus ¢ 37 736 nmauueHTa cbe
3axapeH JualbeT, HapylleHa [NIMKeMUs Ha TTIaJHO W
HapyILEH [IIIOKO3EH TOJIEPAHC, PU KOMTO UHTEH3MB-
Hara rpyIa e uMajla CUCTOJIHO HaArade <135mm Hg,
a B crargaptHara 1o e ouno <140 mm Hg. [To-unTeH-
3UBHHUSAT KOHTPOJ € JIOBEJ 10 HaMaJleHHWe Ha o0IiaTa
cmbpTHOCT ¢ 10% (95% CI 0.83 — 0.98), Hamanenue
Ha UHCynTHTe ¢bC 17%, HO 1 110 20% yBenudyeHue Ha
cepuo3HUTe CTpaHndHu siBreHus. Cucromroro AH
<130 mm Hg e Ouio cBbp3aHO C MO-TOJSIMO Hama-
JIeHHe Ha WHCYJITUTE, HO HE € TOBIHAIO OCTaHAJIM-
T€ CBPAEYHO-CHIOBM HHLMIEHTH. B mnpoyuBaneTro
ACCORD (Action to Control Cardiovascular Risk in
Diabetes) ca pangomusupanu 4733 nuna cee 3/, kou-
TO ca JIGKYBaHHU 3a MOCTUTaHE Ha TapreTHO CHCTOIHO
AH wm no-manko ot 140 mm Hg, wmu mo-manko
or 120 mm Hg (34,35). OcHoBHUAT pe3ynaTar (Cbue-
TaHWe OT MH(APKT HA MUOKAp/a, MO3bYEH MHCYIT U
CBPIEYHO-CHI0BA CMBPT) HE C€ pa3jinyaBa 3HAYMMO
MEXKy JBeTe IpyIH ciesl cpenHo 4.7 ron. Ha HaOumo-
JICHre, BBIIPEKU MOCTUrHaTa cpeano pasnnka B CAH
14.2 mm Hg na nbpBa rouna neueHue. Yecrorara Ha
MO3BUYEH MHCYIT € HaMaJIeHa, KaTo ca HaOJIolaBaHH
abcomotHo ¢ 0.21% mo-Manko MHCYJITH TOAMILIHO,
KOETO € HaMaJIeHHe Ha OTHOCUTETHUS puck ¢ 41%. Ho
CEpPHO3HUTE HEXKENAHHU PEeaKny ca OMIi 3HaYMMO IO~
Beue B rpymnara ¢ LeineBo cucronuuHo AH nmo-maiko
or 120 mm Hg, ¢ abcomotHo yBennuenue ot 1.3% o
3.3%, o roysiMa crereH OyiaroJiapeHue Ha rmosiBaTa Ha
XHUIIOTOHHMS, CUHKOII, OpauKapaus 1 XUIepKaTueMus
10 BpeMe Ha 5-TOJIMILIHO M3nuTBaHe. Te3u pesynTatu
ce IOTBBP/IMXa OT METa-aHaJIN3, KOMTO e 6azupaH Ha 5
npoy4BaHus 3a Jieuenue Ha AX nipu auaderunu (36).
B Hero ce cpaBHsBaT epEeKTUTE HA CTPUKTEH KOHTPOI
Ha AH cnpsimo obuvaiino npunierno AH. He ce Ha-
MHpa pa3uKa B KpalHUTE CHOUTHS: 00IIa CMBPTHOCT
¢ penatuBeH puck RR 1.05, 95% CI 0.84-1.30, P =
0.69, CC ¢ RR 1.04, 95% CI 0.73-1.48, P=0.84 u ne-
CC cmpptHOCT ¢ RR 1.05, 95% CI 0.79-1.40, P=0.74,
001110 cepro3Hu ctpannuHn csouTHs ¢ RR 1.01, 95%
CI10.91-1.13, P=0.81, muokapnen ungapkr ¢ RR 0.88,
95% CI1 0.71-1.11, P=0.2, cbpievHa HeOCTATHUYHOCT
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lore et al. (33) reported a meta-analysis of 13 random-
ized controlled trials involving 37 736 patients with
DM, impaired fasting glycemia or impaired glucose
tolerance, where the intensive group had systolic BP
<135 mm Hg while in the standard one it was <140mm
Hg. The more intensive control lead to a decrease of
the overall mortality by 10% (95% CI 0.83 —0.98), a
decrease of the stroke cases by 17% but also to an in-
crease of the serious adverse events by 20%. Systolic
BP <130 mm Hg was related to a more significant de-
crease of strokes but it did not influence the remaining
cardiovascular accidents. The ACCORD (Action to
Control Cardiovascular Risk in Diabetes) trial includ-
ed 4733 randomized individuals with DM who were
treated with the aim of reaching target systolic BP of
either less than 140 mm Hg or less than 120 mm Hg
(34,35). The basic result (a combination of myocar-
dial infarction, stroke and cardiac arrest) did not differ
significantly between both groups after an average of
4.7 years of observation despite the achieved average
MAP difference of 14.2 mm Hg within the first year
of treatment. Stroke frequency was diminished with
an absolute decrease in the annual number of stroke
cases by 0.21%, which is a decrease of the relative
risk by 41%. However, there were considerably more
serious unwanted adverse events in the group with
target systolic BP of less than 120 mm Hg, with an
absolute increase by 1.3% to 3.3% largely due to the
occurrence of hypotonia, syncope, bradycardia, and
hyperkalemia during the 5-year trial. These results
were confirmed by a meta-analysis of 5 studies on
AH therapy in diabetics (36). It compared the effects
of strict BP control with the usual target BP. No dif-
ference was found in the outcome: overall mortal-
ity with a relative risk (RR) 1.05, 95% CI 0.84-1.30,
P=0.69, cardiovascular mortality with RR 1.04, 95%
CI 0.73-1.48, P=0.84 and non-cardiovascular mortal-
ity with RR 1.05, 95% CI 0.79-1.40, P=0.74, total se-
rious adverse events with RR 1.01, 95% CI10.91-1.13,
P=0.81, myocardial infarction with RR 0.88, 95% CI
0.71-1.11, P=0.2, heart failure with RR 0.93, 95% CI
0.69-1.24, P=0.60 and chronic kidney disease with
RR 1.02, 95% CI 0.71-1.46, P=0.84. The only benefit
from intensive antihypertensive control was in regard
to stroke prevention where the risk was consider-
ably decreased by 42% - RR 0.58, 95% CI 0.39-0.88,
P=0.009. Better BP control was achieved with a high-
er number of medicaments - 3.4 on average, compared
to 2.1, P<0.00001. There is, however, a significant in-
crease, 2.5 times, in the frequency of adverse events
in the group with intensive control - RR 2.58, 95% CI
1.70-3.91, P<0.00001. The effect from the ACCORD
trial and the subsequent analyses lead to a change in
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¢ RR 0.93, 95% CI 0.69-1.24, P=0.60 u xpoHH4HO
0b0peuno 3abomsiBane ¢ RR 1.02, 95% CI 0.71-1.46,
P=0.84. EaquHcTBEHO mOJI3a OT MHTEH3UBEH aHTUXU-
NEPTEeH3UBEH KOHTPOJI MMa II0 OTHOILIEHHE Ha IIpe-
BEHIIUSI HA MO3BYHUTE HHCYJITH, KBJIETO PUCKET € 3Ha-
gm0 HamaieH ¢ 42% - RR 0.58, 95% CI 0.39-0.88,
P=0.009. ITo-noOpusit kouTpon Ha AH e mocturHar ¢
TOBeYe Ha OpOH MeTuKaMeHTH, cpeHo ¢ 3.4 c/y 2.1,
P<0.00001. 3a cmeTka Ha TOBa HapacTBa 3HAYMMO, HAJ]
2 ¥ TOJIOBUHA TIBTH, YECTOTAaTa Ha CTPAaHUYHU peaK-
LIUM B rpyImiata ¢ MHTeH3UBEH KOHTpoI - RR 2.58, 95%
CI 1.70-3.91, P<0.00001. EdekTbT OoT mpoydYBaHETO
ACCORD wu mocneapamure aHajau3H J0OBEIOXA JI0
MpoMsiHa B mpenopbkute 3a TapretHo AH mpu xopa ¢
JabeT, KOeTO Beye He € 3aJbIDKUTEIHO [10-HUCKO OT
130/80 mm Hg (17).

B 0000111€HME, CeraliHuTe J0Ka3aTeICTBA JaBaT OC-
HOBaHHUE 32 HaMaJsiBaHE Ha apTEpUAIHOTO HaJAraHe
MIPY TIAIMEHTH ChC 3axapeH auader g0 <140/85 mm
Hg. TpsbBa na ce oTOeNneku, 4e Mo-rosiMo MOHHKe-
HHE MOXe Jla ObJie CBBP3aHO ¢ MOBHILECH PUCK OT Ce-
PHO3HU CTpAaHWYHU e(EeKTH, 0OCOOCHO MpPU MALMEHTH
B II0-HAINpeHalIa B3pacT U ¢ HO-ToJsiMa JaBHOCT Ha
3/1. CnenoBaTenHO, pUCKOBETE U TTOJI3UTE TIPU TTO-HH-
TEH3WBHO JICUCHNE Ha apTEPUATHOTO HAISITaHe TPsiOBa
Ja ObJaT BHUMATEITHO OOCHACHU NP BCEKH MHIUBU-
JlyaJleH MalHueHT.

IloBenenue npu 601U cbe 3 u AX

Jleuenuero Ha nuaberunnTe ¢ AX 3am04Ba ¢ IPOMEHHU
B HAYMHA Ha )KUBOT (HaMaJIsIBaHE Ha TEJIECHOTO TETJIO,
PEIOBHU (PU3MUYCCKH YIPAKHEHHS, YMEPCHO OTPaHU-
YyapaHe Ha COJNTa, MPOTCHHUTE U AIKOX0Ja), KaKTO U
C KOHTPOJI Ha XUTIEPIIIMKEMUSATa, TUCTUIHICMUATA 1
nporennypusra. [Ipoyusanero Dietary Approaches
to Stop Hypertension (DASH) nokasa, ue nmpomsiHata
B Ha4YMHA HAa JXUBOT C (PU3MUECKa aKTUBHOCT, JUETA,
OelHa Ha HATPUI, HACUTEHW Ma3HUHHU U XOJIECTepPOI
n OoraTa Ha KaJvii, Kalui, GuOpH U II0A0Be HaMa-
nsBat AH (37). Ilpu To31 iueTnyeH pexnuM ce Tpeno-
pbUBa OrpaHMYaBaHE Ha MPUEMa Ha FTOTBAPCKa COJI 10
no-maiko ot 2 300 mg nueBHo (1 500 mg aHEBHO MpH
BB3pacTHH). ToBa € 0COOEHO BayKHO 32 IMAOETHIINTE,
TBI KaTO IPEKOMEPHUAT NIPHEM Ha HATPUI IIPU HaJIU-
yne Ha 3/] Moxe a HaMalu aHTUXUIIEPTECH3UBHUTE
eeKTH Ha METUKAMEHTUTE U TeXHHUs OJaronpusiTeH
edexT BbpXy mnportenHypusrta. [luera xato DASH
CBIIO TaKa MOBJIMABA OJIArOMPUSATHO KOHTpOIa Ha 3]
Y TIPEBEHIIMATA HA YCIIOKHEHHUATA H3BBH KOHTPOJIA Ha
AH. Mma nokasarencTsa, 4ye aepoOHHU YIIPaKHEHUS C
npoamxuTesrHocT 20-40 MUH TIET ITBTH CEIMUYHO Ha-
masisiBat 3HaunMo AH nipu quaderunm (38).
II'spBoHaYaTHA hapMaKoOTepaNus

M360pbT Ha HAM-IOIXOISIIMS TEPAIEBTUYEH PEXUM

the recommendation of target BP in individuals with
diabetes, which now does not need to be lower than
130/80 mm Hg (17).

In summary, current proof provides ground for lower-
ing blood pressure in patients with diabetes mellitus
to <140/85 mm Hg. It should be noted that the more
significant lowering can be related to a higher risk of
serious adverse effects, especially in patients at an ad-
vanced age and those suffering from DM for a longer
time. Therefore, the risks and benefits from a more
intensive BP therapy must be discussed carefully for
each individual patient.

Management of Patients with DM and AH

The treatment of diabetics with AH starts with life-
style changes (weight loss, regular physical exercise,
moderate limiting of salt, proteins and alcohol) as well
as control of hyperglycemia, dyslipidemia and pro-
teinuria. The Dietary Approaches to Stop Hyperten-
sion (DASH) trial demonstrated that lifestyle changes
consisting of physical activity, a diet low in sodium,
saturated fats and cholesterol and rich in potassium,
calcium, fibers and fruits reduced BP (37). This di-
etary regimen recommends limiting table salt to less
than 2 300 mg daily (1 500 mg daily for adults). This
is especially important for diabetics because excess
sodium intake in the presence of DM may reduce the
antihypertensive effects of the drugs and their positive
impact on the proteinuria. A diet such as DASH can
also influence positively the DM control and the pre-
vention of complications beyond BP control. There is
proof that aerobic exercises with a duration of 20-40
minutes, five times per week, can significantly lower
BP in diabetics (38).

Initial Pharmacotherapy

The choice of the most suitable therapy in DM pa-
tients has not been fully established yet and it must
be individualized based on the patient’s age, concomi-
tant diseases such as chronic kidney diseases, coro-
nary heart disease (CHD), the state of DM and the AH
stage as well as other factors. Drugs from the group
of ACE inhibitors or angiotensin receptor blockers
(ARBs) are a first-line potential therapy in all patients
with AH and DM (39). They reduce the micro- and
macrovascular complications in DM patients. In a
substudy of the HOPE clinical trial, which included
hypertensive and normotensive individuals, high-risk
diabetics treated with the ACE inhibitor ramipril with
a target dose of 10 mg once daily experienced a sig-
nificant decrease of all macrovascular complications
— combined end target: myocardial infarction (MI),
cerebral stroke and CVD death — by 25% and cere-
bral stroke alone by about 33%, compared with pla-
cebo plus conventional therapy (26). The largest ARB

25



Yoto Yotov

nipu OoiHY ¢be 3] Bee olle He € HAIThJIHO YCTAHOBEH
U TpsOBa Ja € MHAMBHAYaJIH3UPAH B 3aBUCUMOCT OT
Bb3pacTTa Ha NalMeHTa, HATMYHUTE TPHIPYIKaBalH
3a00JIIBaHMA KaTO XPOHUYHH ObOpeyHH 3a00I1sIBaH M,
KOpOHapHa OOJeCT Ha CHPIETO, CHCTOSIHHETO Ha 3/]
u creneHTa Ha AX 1 apyru ¢akTopu. MenuKkaMeHTH
ot rpynara Ha ACE uHXubuTopuTe Ny Ha aHTHOTEH-
3uH-penenTopauTe O10Kep (APB) ca moTeHmmanHa
Teparnusi OT IbpBa JIMHUS MPU BCHYKK Xopa ¢ AX U
31 (39). Te namansBaT MUKpPO- 1 MAKPOBACKYJIAPHHUTE
yciokHeHus npu Oonnurte cbe 3/1. B moampoyuBane
Ha xiumauuHoto m3nutBane HOPE, koero BkirouBa
W XUIECPTOHHUIM, ¥ HOPMOTOHHIIM, BHCOKOPHUCKOBH
quabetuiy, nekyBanu ¢ ACE unxuburopa ramipril
¢ mpuuenHa 103a 10 mg BeiHbXK THEBHO, ca UMAJH
3HAYUMO HAMaJIIBaHE HA BCHYKH MaKpOBACKYJIApPHU
YCIIO)KHEHUS — KOMOMHUpaHa KpaitHa nen MU, mo-
3p4eH HHCYyNT u cMbpT oT CC3 ¢ 25% u camo Mo-
3b4€H MHCYIT ¢ Ookosio 33%, B cpaBHeHHE ILIAlebo
TUTIOC KOHBEHIMOHATHA Tepanws (26). Haii-romsimoro
npoyusaHe ¢ APb ONTARGET e nposezneno cpen
IIMPOK CIEKThp MalMeHTH ¢ BUCOK puck ot CC3.

trial — ONTARGET, was conducted among a wide
spectrum of patients with a high risk of CVDs. The
results showed that ARBs are equal to ACE inhibi-
tors in terms of cardiovascular benefits. ONTARGET
researched the effects of telmisartan in comparison to
ramipril and demonstrated that the ARB was as effec-
tive as the ACE inhibitor in reducing macrovascular
complications (cardiovascular mortality, MI, cerebral
stroke and hospitalizations related to heart failure)
(40). The study also showed that a combination of
the two medicaments does not benefit any further the
decrease of cardiovascular complications. In the AD-
VANCE trial a combined therapy with perindopril/
indapamide, compared with placebo, reduced BP with
5.6/2.2 mm Hg in patients with type 2 DM after an
average of 4.3 years. The relative risk of considerable
micro- or macrovascular events was reduced by 9%
(hazard ratio 0.91, 95% CI 0.83—1.00, p=0.04). Only
the macrovascular complications were insignificantly
decreased by 8% (HR 0.92; 0.81—1.04, p=0.16). Ac-
tive antihypertensive treatment reduced the risk of
cardiovascular mortality by 18% (HR 0.82, 0.68—
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Fig.1. Basic cardiovascular results from the ACCORD trial in individuals with type 2 DM based on the intensity of the conducted anti-
hypertensive treatment (34)
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Pesynrarure nokasaxa, ue APb ca paBHocTOHU Ha
ACEU mo oTHOIIEHHE HA CHPACYHO-CHIOBUTE IOJI-
3u. ONTARGET mpoyun edekrure Ha telmisartan
B cpaBHeHHe ¢ ramipril u mokasa, ue APB e enHakBo
edextuen ¢ ACEU 3a HamansBaHe Ha MakpOBACKy-
napuure ycnoxnenus (CC embptHOCT, MU, MO3bUeH
MHCYJIT U XOCIUTAIN3AIMY 32 Chp/IeUHa HelOCTaThy-
Hoct) (40). IIpoyuBaneTo mokasa chIIo, ue KOMOMHa-
[UATA OT IBaTa MEIMKAMEHTA HE HOCH JIOITbJIHUTCITHH
TIOJI3U 33 HaMaJIsIBaHE Ha ChPICYHUTE YCIOKHEHUs. B
npoyuBanero ADVANCE komOuHMpaHaTa Teparnmusi ¢
perindopril/indapamide B cpaBHeHue ¢ Tianedo Hama-
nsiea AH ¢ 5.6/2.2 mm Hg npu 6omau cbe 3/1 Trm 2
cien cpeaHo 4.3 roa. PenaTuBHUAT PUCK OT ToisiMO
MHKpPO- WJIM MaKpOBAcCKyJIapHO CbOUTHE € peayLupaH
¢ 9% (hazard ratio 0.91, 95% CI 0.83—1.00, p=0.04).
Camo MakpoBacKyJapHUTE YCIOKHEHHUs ca Hamale-
1 Hecurnugpukantao ¢ 8% (HR 0.92; 0.81—1.04,
p=0.16). AKTUBHOTO aHTHXHIIEPTECH3MBHO JICYCHUE
HamaisiBa pucka ot CC cmbprHOCT ¢ 18% (HR 0.82,
0.68—0.98, p=0.03) u obmmata cmbpTHOCT ¢ 14% (HR
0.86, 0.75—0.98, p=0.03) (25). B chbiroro Bpeme, nH-
TEH3UBHUAT ITIMKEMHYEH KOHTPOJ B XUIIOTIMKEMHUY-
HOTO paMO Ha CBIIOTO NPOYYBAHE HE € TPOMCHIII
3HAYMMO MPOrHo3aTa MpH 6osmHKuTe che 3/ Tum 2 ¢ us-
KJIIOYEHHE HAa MUKPOBACKYJIApPHHUTE YCIOKHEHUS], KOU-
TO HaMausABar ¢ 14%, IJIaBHO 3a CMETKA Ha PEAYKLUS
Ha He(ponaTusTa - o-mManko ¢ 21% (41). U3nomsBa-
HETO Ha TepareBTUUCH PEKUM ¢ HHXUOUTOp Ha aHTH-
oreH3uH-KouBepTHrpamnyst eH3nuM (ACE) niu Ha aHru-
oTeH3uH-perentopeH Onokep (APB) 3a moHmwkaBaHe
Ha AH WMa JOIBITHUTETHU MPEANMCTBA MIPU X0pa C
XPOHHYHO OBOPEYHO 3a00MsIBaHE U MUKPOAJIOYMHHY-
pust i Makpoanoymunypus (29). KomOunarmsra ot
nBa PAC unxuburopu ce npernopbusa 3a HaMaJlsiBa-
HE Ha MUKPOBACKYJIADHHUTE YCIOKHEHHs U Haii-Beue
3a0aBsiHe Ha OBOPEUHOTO 3acsAraHe U aNOyMHUHYpUSTA
(42,43).

AJNTEepHATHBHO JICYCHUE ITbPBA JIMHUS BKIIFOYBA JbJI-
rozaeicTay 6;10kepy Ha kanuueBute kanamu (bKK)
Y HUCKH JIO3H JINYPETUIU TIPU X0pa 0e3 MUKpoasoy-
munypus (14). JlnypeTudaHoTo iedeHue HamassiBa ro-
JIEMUTE ChPJICYHO-CHJIOBU UHIIUICHTH TIPH XUIIEPTO-
HUIIM C WK B pUCK OT 3]1 110 cTerneH, nmojo0Ha Ha Ta3u
Ha awironeiictBan; BKK i ACE unxuburop (44).
Hucku 1031 THa3uIeH ANYPETHK ca JOBEIH 0 Hama-
nsgBane Ha yectoTata Ha CC unImaeHTu ¢ 34%, xaro
penykiusTa Ha aOCONIOTHHS PUCK € Ouiia IBYKPATHO
NO-roJIsiMa NPy yyacTHULUTE Cbe 31, OTKOIKOTO IpH
HeauaoeTum (45).

BbKK namansasat 3Haunmo AH npu xopa cwe 3/1. Hs-
KOJIKO ITPOYYBAHHUS YCTaHOBSBAT MOJIOKUTENICH e(heKT
Ha TO3H KJIaC MEIMKaMEHTH 3a peIyKLHs Ha YeCToTaTa

0.98, p=0.03) and the overall mortality — by 14% (HR
0.86, 0.75—0.98, p=0.03) (25). At the same time, the
intensive glycemic control in the hypoglycemic arm
of the same trial did not change significantly the prog-
nosis in patients with type 2 DM with the exception
of microvascular complications, which are reduced by
14%, mainly at the expense of a nephropathy reduc-
tion — lowered by 21% (41). The use of a therapeutic
regimen with an inhibitor of the angiotensin-convert-
ing enzyme (ACE) or an angiotensin receptor blocker
(ARB) for BP decrease had additional advantages for
individuals with chronic kidney disease and microal-
buminuria or macroalbuminuria (29). A combination
of two PAC inhibitors is recommended for a reduction
of macrovascular complications and especially for de-
laying renal impairment and albuminuria (42,43).

An alternative first-line therapy includes long-acting
calcium channel blockers (CCBs) and low doses of di-
uretics in individuals without microalbuminuria (14).
A diuretic therapy decreases acute cardiovascular ac-
cidents in hypertensive patients having or with a risk
of DM to a degree similar to that of a long-acting CCB
or ACE inhibitor (44). Low doses of thiazide diuretics
lead to a decrease in the frequency of cardiovascular
accidents by 34% with a two times higher reduction
of the absolute risk in participants with DM than in
non-diabetics (45).

CCBs decrease BP significantly in individuals with
DM. Several studies established a positive effect of
this class of medicaments for a reduction of the CVD
rate in diabetics and those without any impairment of
the glucose metabolism (28,46,47). At the same time
a direct comparison of the CCB nitrendipine and the
PAC inhibitor lisinopril in the Appropriate Blood
Pressure Control in Diabetes (ABCD) study found the
advantage of ACE inhibitors in reducing cardiovascu-
lar events (48).

Beta-1 selective blockers are useful in DM patients
as part of the complex combined therapy, have few
insignificant adverse effects such as missing hypo-
glycemic episodes and reduced sensitivity. Howev-
er, their worth as monotherapy is unclear. They are
preferred in diabetics with CHD but their benefit in
stroke prevention is less than, for example, ARBs as it
was demonstrated in the LIFE trial (49). Apart from
this, it has been observed that the risk of new-onset
DM is increased by 25% in combined therapy with a
beta blocker and a diuretic. The possible mechanisms
which lead to impaired glucose metabolism after the
use of beta blockers are weight gain, reduced insulin
secretion from the beta cells of the pancreas and de-
creased blood circulation in the microcirculation of
the skeletal muscles, which lowers the insulin sensi-
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Ha CC3 npu 1uabeTuIm u pu Te3n 0e3 HapyIIeHNE B
IIOKO3HUS MeTabonu3bMm (28,46,47). B chiioTo Bpe-
Me, qupekTHO cpaBHeHre Ha BKK nitrendipine ¢ PAC
naxuoutop lisinopril B mpoyuBanero Appropriate
Blood Pressure Control in Diabetes (ABCD) nHamupa
npeauMctBo 32 ACEW npu HamassiBaHe Ha Chpey-
HUTE chOUTHS (48).

bera-1 cenexTuBHUTE OJIOKEPH Ca M10IE€3HU IPU OOJIHU
cbe 3]1 kaTo yacT OT KOMIIEKCHO KOMOMHUPAHO Jiede-
HHE, UMaT MaJIKO HE3HAUMMH CTPaHUYHU e(hEeKTH KaTo
HEJI0JIaBSHE Ha XUIOTJIMKEMUYHH €M301 U Hamare-
Ha 4YyBCTBHTEIHOCT. TsXHaTa CTOMHOCT, oOaue, Karo
MOHOTepanust He € sicHa. [Ipeamodurar ce npu aua-
oerunm ¢ KbBC, HO mo3aTa 3a npeBeHIrs Ha MO3bUCH
HHCYJIT OT TAIX € II0-MaJIKa, OTKOJIKOTO Hanpumep APB,
kakTo Oe mokazaHo B nipoyusaHeTo LIFE (49). Oceen
TOBA, UMa HAOJFOJICHYS, Y€ PUCKBT OT pa3BUTHE HAa HOB
3/1 ce yBenuuasa ¢ 25 % mpu jiedeHue ¢ KOMOMHUpaHa
Tepamnus ¢ 6era-0yokep U AuypeTuk. Beposraure me-
XaHM3MH, KOUTO BOJIAT JIO HAPYIICHHUATA B TIIFOKO3HHUS
MeTa0oJIM3bM CIIe/I PUIIOKeHne Ha Oeta-0okepu, ca
HApacTBaHETO Ha TEJIECHOTO TErJlo, HamajeHa CeKpe-
1M HAa MHCYJIMH OT OeTa-KJIETKUTe Ha IaHKpeaca U
HaMaJleH KPBBOTOK B MHUKPOIUPKYJIAIHSATA Ha CKEJIeT-
HHTE MYCKYJIH, KOSTO HaMaJIsiBa HHCYJIMHOBATA YyBCT-
BUTENMHOCT. TOBa I' MpaBy HEMOAXOJALIM 32 JICUCHUE
Ha AX npu 60JIHU ¢ META0OJIMTEH CUHAPOM U HaJIM4ue
Ha WHCYJIMHOBA pe3MCTeHTHOCT. Bee mak, HoBara re-
Hepaius Oeta-0JI0Kepr ChC ChIOpA3IIUpPsIBaI e(eKT,
kato carvedilol u nebivolol, BeposiTHO ca mo-moxxo -
M ¥ C TIO-MAJIKO CTpaHuyHH jieiicTBus (50).
[IpoyuBane B OnTtapuo paszkpu, ye 27% OT nanveH-
TUTE C JUadeT, KOUTO ca UMaJIM HeKOHTposnpano AH
He ca OWiM JeKyBaHW BHoOIIEe u camo 45% oT Te3u,
KOHTO Ca MpHEMaJli MHOXKECTBO JiekapcTBa 3a AX,
ca umanmu npeanucad auypetuk (13). Hacrosmumre
JAHHM TIOKa3BaT, 4e JIMIcaTa Ha MHTEeH3U(UIHMpaHe
Ha (hapMaKoTepanuaTa € OCHOBHATa IPUYMHA 32 JIUII-
cara Ha koHTpos Ha AH. Ilo Bpeme Ha KIMHUYHUTE
W3NHUTBAHUS TOHSIKOTa ca HEOOXOAUMH KOMOWHALIUH
OT YETHUPH WUJIH MOBEYE JIeKapcTBa 32 KOHTpos Ha AH
(51). JlexapuTte, KOUTO Ce TPUKAT 32 XOpa C BHCOKO
AH u 3/1, TpsiOBa 1a N3MONI3BAT HHIMBUTY TH3UPAHA
KOMIUICKCHA aHTUXUIIEPTEH3UBHH PEXHMH, ChOOpa-
3€HH ¢ KIIMHUYHUA TPO(UI HA CBOUTE ALUECHTH.
KoM0OuHnanust ot aBe JJekapcTBa

KomOuHarmst oT JiBe JieKapcTBa TpsOBa Ja ce mma
npeBul 32 HadanHa tepamnus, ako AH e 150/90 mm
Hg wnu no-Bucoko. Karo usino, nexkapcrsara B KOM-
OuHarst TpsIOBA J1a ce N30MpaT U3MEKIY Pa3INIHUTE
WHHIMHAPAIIN BAPUAHTHU Ha Tepamnus. EquHcTBEeHO n3-
kiroueHne e komouHanust ot ACE unxudutop ¢ APB,
KOWTO MMa [0BeYEe CTPAHNYHU e()eKTH OT Teparusra ¢
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tivity. This makes them unsuitable for AH treatment
in patients with metabolic syndrome and insulin resis-
tance. Still, the new generation of beta blockers with
a vasodilatory effect such as carvedilol and nebivolol
is probably more suitable and with fewer adverse ef-
fects (50).

A study in Ontario determined that 27% of diabetes
patients who had uncontrolled BP have never been
treated and only 45% of those who had taken numer-
ous drugs for AH, were prescribed a diuretic (13).
Current data indicate that the lack of intensification of
the pharmacotherapy is the main reason for the lack
of BP control. During the clinical trials, sometimes a
combination of four or more drugs is needed for BP
control (51). Physicians who treat patients with ele-
vated BP and DM must use individualized complex
antihypertensive regimens consistent with the clinical
profile of their patients.

A Combination of Two Drugs

A combination of two drugs should be taken into con-
sideration for initial therapy if the BP is 150/90 mm
Hg or higher. In general, the drugs in a combination
should be chosen among the different initial therapy
options. The only exception is a combination of an
ACE inhibitor and an ARB, which has more adverse
effects than the therapy with an ACE inhibitor alone
and has no therapeutic advantage over each medica-
ment by itself (52,40). Therefore, a combination of
an ACE inhibitor and an ARB is explicitly not rec-
ommended, except in the case of microalbuminuria,
for which the combination might have an additional
advantage. Studies show that individuals with AH
and high cardiovascular risk due to diabetes or other
diseases have achieved a significant risk reduction un-
dergoing a therapy with an ACE inhibitor and a CCB
instead of an ACE inhibitor combined with a diuretic
(53). Physicians should have this combination in mind
for high-risk patients (39).

A Combination of Three or Four Drugs

When there are no counterindications, diuretics are
usually recommended for patients where BP is hard
to control (54). Often, higher doses of diuretics are
needed when there is resistant hypertension (55).
Maintaining a normal level of the serum potassium is
important in order to reduce the effect of the diuretics
on the blood glucose levels and to achieve a maximum
reduction of cardiovascular accidents (56,57). Potent
combinations of 3 tablets (4 drugs) for BP reduction
usually include a tablet containing a diuretic and/or
an ACE inhibitor, or ARB plus 2 of the following: a
tablet containing long-acting CCB; a tablet containing
spironolactone; or a tablet containing a long-acting
beta blocker. Regular monitoring of the serum potas-
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ACE MHXHOHUTOp caM ¥ HAIMAa TEPareBTHYHO IPEINM-
CTBO TIpeJl BCAKO JIEKAPCTBO caMocTosTenHo (52,40).
3a ToBa komOuHanusi or ACE wnxubutop m APbB
U3PUYHO HE ce IPEropbyBa, OCBEH aKo HE € HaluIe
MHKPOAIOYMUHYPHS, 32 KOUTO KOMOMHAIHATA MOXKE
Jla UMa JIONBJIHUTEIHN TpeauMcTBa. [IpoyuBanusta
MOKa3Bar, 4e xopaTa ¢ AX 1 ¢ BUCOK CbP/ICUHO-CHIOB
PHCK, IBJDKAII ce Ha TUa0eT Wi PYTH 3200 1IBaHHS,
ca TOCTUTHAJIM I0-3HAYMMO HaMalsBaHE Ha PUCKA
OT CBPIEYHO-CHJIOBU CHOMTHS, KOTaTo JICUCHUETO €
¢ 6uno npoBexxaano ¢ ACE unxuburtop mmoc bBKK
BMecto ¢ ACE naxubutop miroc auyperuk (53); ne-
KapuTe TpsAOBa Jla UMAT NPEABH]] Ta3h KOMOMHAIHS
npu OOJIHU € BUCOK pHCK (39).

KomOuHaumm oT TpH U YeTHPH JieKapcTBa

[Tpw nurica Ha POTUBOIIOKA3AHUS, TUYPETUIIN OOUK-
HOBEHO C€ IPEMOPHYBAT 3a MAlUeHTH, Tipu Konto AH
€ TPYIHO 32 KOHTPOI (54); 4ecTo ca HeOOXOAMMHU T10-
BUCOKH JI03U OT JAUYPETHYHH MEIMKAMEHTH IpH pe-
sucterTHa xunepronus (55). [logmpprkaneTo Ha HOp-
MaJTHO HUBO Ha CEPYMHHS KaJMid € Ba)XKHO, 3a Ja Ce
HaMal e(heKThT Ha AUYPETHLUTE BbPXY HHMBaTa Ha
KpBbBHATa 3axap U Ja ce MOCTUTHE MAaKCUMAJIHO CHHU-
JKaBaHE Ha CHPACYHO-CHIOBUTE MHIMACHTH (56,57).
Morninu komOuHaImu ¢ 3-tabneTku (4-nekapcrsa) 3a
noHmwkaBaHe Ha AH oOMKHOBEHO BKIIIOUBAT TadJeT-
Ka, cpabpkamma auypetuk w/wimm ACE maXuburop,
wm ARB, mmoc 2 ot cienauTe: TabieTKa, ChAbp-
kamma aeiaroneiicteaiy BKK; tabnerka, chabpxaria
CIHMPOHOJIAKTOH; WM TalJIeTKa, ChIbpiKalla IbIro-
nefictBam -61okep. [IpermopruBa ce pemoBHO Ipo-
CIIe/IIBAaHEC HA CEPYMHHUS KalWi, ako ¢ IpeInucaH
CTIIMPOHOJIAKTOH, 0COOCHO aKO M3XOIHUTE HUBA Ha Ce-
PYMHUS KaJMid ca B TOPHUSI Kpail Ha HOPMAaJIHUS Ha-
Ta30H ¥ aKO CKOPOCTTa Ha TIIOMEpYJTHa (QUIITpaIus ce
HaMaJlsiBa, WIM aKo UMa eIHOBPEMEHHATa ynoTpeda
Ha JIpyTH JIeKapcTBa, KOUTO MPUYMHSBAT 3aIphKKa HA
KaJIMH.

Bwnpeku 4e ca HEOOXOIMMH HSKOJKO JIEKApCTBa 3a
KoHTpos Ha AH, 3Hauntennoro moHwxkaBane Ha AH
IpU X0pa ¢ 1uadeT € eHa OT MHOTO MaJIKOTO ME/Iu-
LIMHCKY HMHTEPBEHLMH C HaMaJsiBaHE Ha Pa3XOAuTe
(T.e. meHaTa Ha MOHMWkaBaHe Ha AH e mo-manka ot
IIeHaTa Ha npefoTBpaTeHuTe ycnokuenus) (58). Oc-
BEH TOBA, KAYECTBOTO Ha KHUBOT MOKE Ja ce MOJ00pH
C TMO-WHTEeH3UBHO NoHMkaBaHe Ha AH (59).

Xopara cbe 31 u AX 00MKHOBEHO UMAT M APYIH
CHP/IeYHO-CHI0BU PUCKOBH (hakTOpH

Brrpeku ye XumnepToHHUATa € BOJEIL PUCKOB (haKTop
1pH xopa cb¢ 31, Apyru pUCKOBE 3a 3APABETO €A ChILO
MHOT0 BakHH. EKCIiepTHTE MpenophyBat xopara ¢ BU-
coko AH u nmuabet na ObJaT OLIEHEHH U JISKYBaHH I10
MOAXOMAI HAYMH 33 AUCIHMIIUIEMHs, TPEKpaTsIBaHe

sium is recommended if spironolactone is prescribed,
especially if the initial serum potassium levels are in
the upper end of the normal range and if the glomeru-
lar filtration rate decreases, or if there is a simultane-
ous intake of other drugs which cause potassium re-
tention.

Despite the need of several drugs for BP control, the
significant BP reduction in individuals with diabetes
is one of the very few medical interventions with de-
creasing cost (i.e. the cost of BP reduction is lower
than the cost of the prevented complications) (58).
Apart from this the quality of life may be improved
with more intensive BP reduction (59).

Individuals with DM and AH Usually Have
Additional Cardiovascular Risk Factors

Although hypertension is a leading risk factor in in-
dividuals with DM, other health risks are also very
important. Experts recommend that patients with high
BP and diabetes should be evaluated and treated in
a suitable way for dyslipidemia, smoking cessation,
lowering blood glucose levels, abdominal obesity, sed-
entary lifestyle and have their unhealthy eating habits
corrected. Lifestyle changes and maintaining medici-
nal regimens are still the cornerstone of achieving and
preserving the target BP levels. Currently, proof of the
role of acetylsalicylic acid (ASA) in individuals with
diabetes and hypertension is insufficient. In the HOT
study, patients with AH benefited from taking ASA
in achieving a reduction of cardiovascular accidents
(28). Despite this, there is lack of advantage of the
ASA therapy in primary prevention of cardiovascular
diseases in DM patients (60-62). Finally, a complex
and detailed regimen, which includes lifestyle chang-
es and pharmacotherapy to influence numerous risk
factors, was linked to a decrease by more than 40%
of the overall mortality after 8 years of therapy (num-
ber needed to treat, NNT=5, for the prevention of one
lethal outcome), which highlights the importance of
integrated regimens, which can evaluate and influence
all cardiovascular risk factors (63).

CONCLUSION

The discovery and treatment of AH in DM patients
is one of the most effective means for the prevention
of adverse events. All healthcare specialists must dou-
ble their efforts to improve the level of AH control
in diabetes patients. The effects of the improved AH
control over the mortality rate and the rate of cardio-
vascular accidents are significant and will lead to cost
savings in the healthcare system. There is a need for
the development of programs for knowledge build-
ing and translation of scientific proof, which will be
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Yoto Yotov

Ha TIOTIOHOITYIICHETO, 32 HaMaJIsIBAHE Ha TTOBHUIIICHU-
T€ HUBA Ha KpbBHATA INIIOK03a, HA a0JIOMUHAIIHO 3aT-
JIBCTSIBAHE, 3aCEHAT HAYUH Ha )KUBOT U KOPUTHUPAHE
Ha HE3/[PaBOCIOBHHUTE XPAHNUTEIHN HaBHUIH. [ [poMeHn
B HauMHA Ha )KMBOT U CITa3BaHE Ha JICUCOHNUTE PEXKHU-
MH CH OCTaBaT KpallbI'bJieH KaMbK 32 TIOCTUTAHETO H
MOJIBP)KAHETO Ha MpHIETHUTE cToHOCTH Ha AH.
[TonacrosimieM 1oKa3aTencrBaTa 3a poJisiTa Ha arle-
twiicanuimioBa kucenuna (ACK) npu xopa ¢ nuaber
u xurepronus ca Henocrarbunu. B HOT mpoyuBane-
To OoHuTe ¢ AX ca umainu non3a ot npueM Ha ACK
32 HamaJsiBaHE Ha ChPJACYHO-ChIIOBUTE HHIIMICHTH
(28). BbIipeku ToBa, HAJIMIIE € JIMTICA Ha TI0JI3a OT Jie-
yenuero ¢ ACK npu nmbpBUUHaTa NPEBEHLUS HA Chp-
JIEYHO-Ch/I0BH 3200JISIBAHUS TIPH [TPOYUBAHUSI HA XOpa
cbe 31 (60-62). Hakpas, KOMIUIEKCHA U 33/TBJI0O0OYEHA
nporpamMa, KosiTO BKJIFOYBa IPOMEHH B HAYMHA HA KH-
BOT M (papMaKoTeparusi 3a MOBJIHIBAHE HA MHOXKECTBO
pHUCcKOBH (akTopH, € Omiia CBbp3aHa ¢ HaMaJICHUE C
noseue oT 40% Ha o0mmaTa CMBPTHOCT CJIe/l 8 TONUHA
nevenue (Opoii HyxHH 3a jteuenne, NNT=5, 3a nperno-
TBpATSBAHE HA €JIMH CMBPTEH U3XOJ), KOETO MOouep-
TaBa 3HAYCHUETO HAa WHTETPUPAHU MPOTPAMH, KOUTO
Jla OLICHSBAT W TOBJIMSBAT BBPXY BCUYKU CHPIACYHO-
CBJIOBH PUCKOBH (akTopu (63).

3AKIIOYEHHUE

OtkpuBaHeTO U JieueHueTo Ha AX IpH NALMEHTU CbC
3]/] e enHO OT Haii-epeKTUBHUTE CPECTBA 3a MPEIOo-
TBpaTsBaHE Ha HEXeNlaHW chOuTUs. Beuuku crierma-
JIMCTH 110 3/IPaBHU TPYIKK TPsIOBA J1a YIBOSIT YCHITUSITA
CH 3a TIoI0OpsiBaHE Ha PABHUIIETO HA KOHTPOJIA HA
AX mnpu napenTu ¢ auader. Edexrure ot mono0psi-
BaHe Ha AX KOHTpPOJI BBPXY CMBPTHOCTTA U YECTOTATA
Ha ChPACYHO-CHIOBUTE CHOUTHS Ca 3HAUUTEITHU U IIIe
JIOBE/IAT JI0 MKOHOMHHU Ha pa3XOoJd 3a CUCTeMara Ha
3apaBeona3BaHeTo. TpsOBa ma ce pa3paboTBaT Mpo-
rpamMe 3a M3rpaXkJaHe Ha TIO3HAHWS W 3a MPEBOJ| Ha
HAyYHHTE JI0KA3aTeJICTBA, KOUTO Jla Ca HACOYCHH KbM
MpOQECUOHATUCTUTE TI0 3/IPABHU IPHKU U KbM XOpa-
Ta cbe 3/1. ToBa 11e moAmomara Jiekapu, MEIUIUHCKI
cectpy, papMaleBTH U JPYTH MEUIIMHCKU CTIeIINAITU-
CTH B PEIIABAHETO Ha MPOOIIeMa ¢ HEMOCIe0BATETHO
neyeHre Ha AX MpH NMAIMEHTH ChC 3aXapeH JradeT.
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Bropa kinmMHMKa 110 KapaHOJIOTHs - HEHHBA3UBHA
YMBAIJI,,CB. Mapuna”

Karenpa no BpTpeman 6onecti

Memuiuacku yauBepeuteT ,,IIpod. a-p I1. CrosiHoB”
Oyi. ,,Xpucro CmupHencku” 1
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directed to healthcare professionals and DM patients.
This will help doctors, nurses, pharmacists and other
health professionals with the solution of the problem
of inconsistent AH treatment in patients with diabetes
mellitus.
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