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Background. The seasonal variability of blood pressure (BP) and cardiovascular morbidity and mortality motivates researchers to search for the new
approaches of the antihypertensive treatment (AHT) efficacy assessment, including the analysis of interrelation between clinic and ambulatory BP, i.e.
BP phenotypes.

Aim. To evaluate the prevalence of BP phenotypes in treated hypertensive outpatients both in winter and summer.

Material and methods. Hypertensive patients under regular AHT with available data of clinic BP and 24-hour BP monitoring both in winter and sum-
mer seasons (n=477) were selected from a outpatient database with clinic BP <160/100 mm Hg (n=1762). The BP threshold values from current
guidelines were used for the BP phenotypes definition. The “controlled hypertension” phenotype was detected when clinic and ambulatory BP levels
were less than threshold values, the “uncontrolled hypertension” — when both levels exceeded the thresholds, the “white coat hypertension (WCH)
in treated patients” — when clinic BP was only increased, the “masked uncontrolled hypertension” phenotype was ascertained if ambulatory BP was
only elevated.

Results. The study included 232 patients examined in lvanovo (a relatively cold region; mean age 53.5+9.3 years; 28% men; clinic BP 121.7£7.9
mm Hg; mean duration of hypertension 4.6%6.3 years) and 245 patients from Saratov (a relatively hot region; mean age 58.3+10.6 years; 56.3%
men; clinic BP 127.5£14.9 mmHg; mean duration of hypertension 9.2+9.2 years; p<0.0001). In the lvanovo cohort, ratio of BP phenotypes in sum-
mer and winter did not differ; the “masked uncontrolled hypertension” phenotype prevailed (62.1% and 63.8% in winter and summer, respective-
ly); AHT was effective in 27.6% and 29.7% of the patients in winter and summer, respectively. The prevalence of other phenotypes was low: uncon-
trolled hypertension — 9.5% in winter and 6.0% in summer; WCH in treated patients — less than 1% in both seasons. The prevalence of BP pheno-
types in the patients examined in Saratov differed in winter and summer (x2=18.127, p<0.0001); the “masked uncontrolled hypertension” pheno-
type rate was higher in summer than in winter (50.2% and 32.2%, respectively); the rates of other phenotypes were higher in winter: uncontrolled
hypertension — 38.8% and 27.8%, controlled hypertension = 25.3% and 20.8%, WCH - 3.7% and 1.2% in winter and summer, respectively.
Conclusion. We have found no seasonal changes in BP phenotypes prevalence in relatively younger hypertensive patients in a relatively cold region.
The “masked uncontrolled hypertension” phenotype was predominant (>60%) in this region. In contrast, the cohort of relatively older patients with
longer hypertension history examined in a relatively warmer region revealed significantly higher rate of masked uncontrolled hypertension in summer
(50.2%) while prevalence of all other phenotypes — in winter.

Keywords: hypertension, ambulatory blood pressure monitoring, blood pressure phenotypes, masked hypertension, masked uncontrolled hyperten-
sion, seasonal variability.
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(deHoTUNBbI apTepuanbHOro faBneHusl B NETHUN U 3UMHUM NMepuog, y GonbHbIX apTepuanbHOW rMnepToHuein: BHUMaHue Ha CKpbITYIo
HeaPeKTUBHOCTb aHTUTMNEPTEH3UBHOM Tepanuun. YacTb 1: yactota (peHOTUNOB
MapwuHa WropesHa CmumpHosa'*, Bnagummp Muxanosuy fopoyHos', Ceprent AHaTonbeBmy boos2, Muixann Muxainosuy JykbsaHos!,
AHHa MuxannosHa KanunuHa', mutpuin Anekcangposumy Bonkos!, Anekcanap Omutpuresny Lees!, AHa HukonaesHa Kowensesckas?,
ExateprHa HukonaesHa benosa'
T HaumoHanbHbIn MeaNUMHCKNN NCCnefoBaTeNbCKNM LIeHTP NpodunakTU4eckor MeauLHbl
Poccuns, 101990, Mocksa, MeTtpoBepurcknin nep., 10
2 HaumoHanbHbI MeAULMHCKUIA MCCNeA0BaTENbCKUIA LEHTP Kapamonorim
Poccns, 121552, Mocksa, yn. 3-9 Yepenkosckas, 15a

Ce30HHas BaprabenbHOCTb NokasaTener apTepransHoro fasnerus (AL 1 cepaeyHo-CcocyamcTorn 3aboneBaeMoCTi M CMEPTHOCTM 3aCTaBIISET UCKaTb
HOBble MOAXOAbI K OLEeHKe 3(hEKTUBHOCTY aHTUIMNepTeH3nBHOM Tepanum (AT), B TOM YMC/e C y4eTOM COOTHOLLEHMS NoKa3aTenei KIMHUYeCcKoro
1 ambynatopHoro AL, T.e. cheHoTnos ALL.

Llenb. /3y4mnTtb YactoTy deHoTMNOoB ALL B 3MHWIA 1 NETHWI Nepuofbl y amOynaTopHbIX NaLMeHToB, NoMyYaloLLMx perynapHyio AlT.

Martepuan 1 meTogbl. /13 6a3bl AaHHbIX aMOyNaTOPHbIX NALMEHTOB C KNHMYeckum AL<160/100 MM pT.cT. (n=1762), oToOpaHbl OoMbHbIE apTe-
pvanbHow rneptoHmen (Al ¢ Hanuumnem perynspHor AT v nokasatenen KvHM4eckoro ALL 1 CyTOYHOTO MOHUTOPUPOBaHMA ALL KaK B 3UMHUIA, Tak
1 neTHWN nepuwog (n=477). Ans onpepeneHuns heHoTvna 1Cnonb30BaHbl MOPOroBble 3Ha4YEHMs 13 aKTyasbHbIX pekoMmeHaaumi. Ecnn oba nokasa-
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Tens AZL Oblnn HXKe NOPOroBbIX 3HAYEHNI, TO hEHOTMN KNaccuduUMpoBanu Kak «addekTreHan Al'T», ecnn oba nokasatens AL npesbiwanu nopor
— «HeadhekTMBHaA AlT», ecnv ObINo NMOBLILWEHO TOMBKO KiMHMYeckoe Al — «rnepToHms 6enoro xanata (IFBX) Ha neveHnm», ecnm ObIno NnosbiLe-
HO TONbKO ambynatopHoe Afl, To heHOTUM onpeaensiv Kak «CKpbITas HeaheKTUBHOCTb nedeHus Al» (CHITAT).

Pe3ynbrathbl. BkioyeHo 232 naumeHTa, 06cneqoBaHHbIx B VIBAHOBO (OTHOCKTENIbHO XONOAHbIV PervoH; Bo3pact 53,5+9,3 net, My>x4nH 28%, knn-
Hudeckoe Al 121,7£7,9 MM pT.CT., AnuTenbHocTb Al 4,6+6,3 net) 1 245 — 8 CapaToBe (OTHOCUTENbHO XapKuiA perioH; Bospact 58,3+10,6 neT,
MYX41H 56,3 %, KnnHndeckoe ALl 127,5+14,9 MM pT.CT., AnuTensHoCTb AT 9,2+9,2 net, p<0,0001). Y 06cfiefoBaHHbIX B IBaHOBO COOTHOLLEHWE
heHoTMNOB ALl IETOM U 31MOW He pa3nmnyanocs, npeobnaaan dexotnn co CHITAT (62,1% 3umoit 1 63,8% netom), 3pHeKTMBHO nevnnncs 27,6 %
11 29,7 % NaumeHToB 3MMOW U NNIETOM, COOTBETCTBEHHO. KONMYeCTBO NaLmeHToB ¢ HeathdekTvBHoM AT (9,5% 31mon 1 6,0% netom) 1 FBX Ha neye-
HUK (<1% B 00a ce3oHa) BblNo HeBenmnko. Y obcneaoBaHHbix B CapaTtoBe COOTHOLLEHWe heHOTMNOB ALl 3MMOI 1 IeTOM pasfinyanock (x2=18,127,
p<0,0001): yactota CHJT AT 6bina netom Bbite (50,2%), H4eM 3umoit (32,2%); HacToTa oCTanbHbIX heHOTUMNOB Obina Bbille 31MMOo — He3hdEKTUBHOM
Al'T 38,8% 1 27,8%, acpdektnBHom AI'T — 25,3% 1 20,8%, [BX Ha neveHnn — 3,7% u 1,2% 31momM 1 NETOM, COOTBETCTBEHHO.

3akntoueHue. B HalleM 1CCrefoBaHMM B KOrOpTe NauMeHToB Oonee MONOA0ro Bo3pacTa B OTHOCUTENBHO XONOAHOM PErvioHe OTCyTCTBOBAsA Bblpa-
XeHHas ce30HHas anHamuka deHotnos A, 1 npeobnanan derotnn ¢ CHIT AT (>60%). B koropTe naLimeHTos Goree CTapliero 8o3pacta ¢ 04MbLnM
«cTaxkeM» AT, 0bcnefoBaHHbIX B Gonee Tennom pervoHe, Hactota CHJT AT 3Ha4MMO Bblle Gbina netom (50,2 %), 4acToTa ocTanbHbIX heHOTUMNOB —
31IMOW.

KniouyeBble cnoBa: aptepuralnbHas r’MnepToHns, CyTOHHOE MOHUTOPMPOBAHWE apTepranbHOro AaBneHms, MeHOTUMbI apTepuanbHOro AaBNeHNs, CKpbl-
Tas apTepuanbHas rmNepToHns, ckpbitas HeahMEKTUBHOCTb NeYeHNs apTepuanbHON MMNePTOHNK, Ce30HHas AMHaMUKa.

Ansa untuposaHusa: CMypHosa M. ., fopbyHoBs B.M., boruos C.A., JlykestHoB M.M., KanuHuHa A.M., Bonkos [.A., leeB A.[l., KowensieBckas f.H.,
Benosa E.H. ®eHOTWMNbI apTepranbHOro AaBfeHns B NETHUIA U 3UMHIUIA NeprUoL, y OONbHbIX apTepuanbHON rMNepToHNEN: BHYMaHME Ha CKPbITYIO
HE3PhEKTUBHOCTb aHTUMMNEPTEH3MBHOM Tepanun. YacTb 1: Yactota PeHOTUNOB. PaumoHanbHas gapmakotepanus B kapavonori 2017;13(5):
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Recent years the concept of “blood pressure (BP)
phenotype” is used with increasing frequency. Works
of 1990t - early 2000th years used this term with re-
gard to such types of hypertension as isolated noc-
turnal, systolic or diastolic hypertension, hypertension
with increased BP variability or hypertension with in-
dividual characteristics of BP diurnal pattern (dipper,
non-dipper etc.) [1]. Later BP phenotype was un-
derstood as clinic (office) and ambulatory measure-
ments ratio [2]. Four BP phenotypes are distin-
guished: normotension, white coat hypertension
(WCH), masked hypertension and sustained hyper-
tension. This term is seemed to be eligible (especial-
ly in cases of WCH and masked hypertension) as each
of the types has peculiar characteristics including so-
cial-demographic and clinical patients’ features [3-6].
Besides, a number of studies had proved prognostic
value of unfavorable BP phenotypes in respect of fa-
tal and non-fatal cardiovascular events [3,7]. One can
suppose that further studies will allow to determine
some genetic markers of BP phenotypes, in the first
place of those linked to psychological and behavioral
features of patients.

The similar four BP phenotypes are also determined
in patients under antihypertensive treatment (AHT)
(Fig.1):

* normotension in treated patients (optimal AHT
effect with target clinic and ambulatory BP levels
achievement),

B nocnenHvie rofbl B Hay4HOW NinTepatype BCe Halle Uc-
MONb3YeTCA MOHATUE «(MDEHOTUMN apTeEPUasIbLHOTO OaBNeHUs»
(AL). ABTOpbI paboT 1990-x-Havana 2000-X IT. MCNONb30Ba-
SN YNOMSIHYTbIV TEPMUH MPUMEHUTENBHO K TaKM BapMaHTaMm
apTepuranbHon runepToHnn (Al), Kak M30MpPOBaHHas HOYHas,
cncTonudeckas unm guacronuyeckasn Al, Al C MOBbILLEHHOW Ba-
puabenbHocTblo ALL, v Al C MHOMBUAYaNbHOW XapakTepu-
cTmkom cytodHoro npoduns ALl (dipper, non-dipper n op.) [1].
No3xe nog peHotmnom ALl ctany NOHMMaTL NPENMYLLLECTBEH-
HO COOTHOLLIEHE NMoKa3aTenem KNnH4eckoro (0hrcHoro) 1 am-
OynaTopHoro namepexuni [2]. BoigensioT 4 dheHoTuna AL: Hop-
MOTOHMA, rTUnepToHus HGenoro xanata (M6X), ckpbitas Al v ycTom-
4mBas Al icnonb3oBaHme faHHoro TepMumHa (0cobeHHo B OT-
HoLueHuM [BX 1 ckpbiTon Al) NpeacTaBnseTcs NPaBoOMOYHbIM,
MOCKOMbKY CyLLEeCTBYeT KOMMMEKC OCHOBHbIX XapaKTepUCTUK
KaXAoro M3 HWX, BKIIOYAOLMA CoLManbHo-aemMorpacmye-
CKVe 1 KIIMHUYeCKme 0CoDeHHOCTY NaLieHToB [3-6]. Kpome Toro,
B pALAe UCCNeLOBaHMM LOKa3aHa MPOrHOCTUYeCKas 3Hayu-
MOCTb HebnaronpusaTHbIX deHoTrnos ALl B oTHoWweHWN da-
TanbHbIX 1 HedaTanbHbIX CepAeYHO-COCYAMUCTbIX COOBITIN [3,7].
Mo>kHO npefnonarath, YTo AanbHeNLLME NCCIe00BaHNs MO3BOASAT
OnpesennTb N HEKOTOPbIe reHeTYeckme Mapkepbl PeHOTNMOB
All, B NepByto o4epenp, B3aIMOCBA3aHHbBIE C NCUXONOrHeCK/ MM
1 MOBEAEHYECKMIN 0CODEHHOCTAMMU NaLMEHTOB.

Y OO0rbHbIX, MOMYHaOWMX aHTUIUNEPTEH3UBHYIO Tepanmio
(AIT), Takke BblaensioT 4 aHanorn4Hbix cheHotmna AL (purc. 1):

* HOPMOTOHWA Ha NedeHUM (onTMManbHbIN 3dhdekT AlT ¢ fo-
CTUXKEHMEM LeNeBbIX 3HAaYeHUI KITMHNYeCKoro 1 ambynatop-
Horo A1)
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Increased

Uncontrolled hypertension
HeaddektneHas AIT

MoBbIWweHHOE

WOCH in treated patients
I'BX Ha neyeHmMn

Increased
MoBblWweHHOe

Normal
HopmanbHoe

Ambulatory BP
AmbynatopHoe Al

Clinic (office) BP
KnuHuyeckoe (odpucHoe) ALl

Masked uncontrolled hypertension
CkpbiTas HeaddekTBHOCTL AT

HopmaneHoe

Vol |
AN

Optimal effect of AHT
OnTumanbHbIn 3 ekt AT

BP - blood pressure, AHT - antihypertensive treatment, WCH - white coat hypertension
Al - apTepuansHoe fiaBneHue, Al'T - aHTUrMnepTeH3nBHas Tepanus, X - runeptoHus 6enoro xanata

Figure 1. BP phenotypes in patients received antihypertensive treatment
PucyHok 1. ®eHoTunbl ALy 60NbHbIX, MOyYaloWmX aHTUTMMNEPTEH3MBHYIO Tepanuio

» masked uncontrolled hypertension (isolated in-
creased ambulatory BP with target clinic BP level) [8],

* WCH in treated patients (ambulatory BP target
le-vel is only achieved),

+ Uncontrolled hypertension (both clinicand am-
bulatory BP levels keep to be elevated).

Masked uncontrolled hypertension may cause
the most difficulties in hypertension diagnostics as nor-
mal clinic BP values give the impression of false well-
being. At that risk of cardiovascular events including
fatal ones in masked uncontrolled hypertension is as
high as in overt uncontrolled hypertension [3,4,7]. It
is not by chance that diagnostics of BP phenotypes con-
nected with the "white coat” phenomenon and with
the masked hypertension phenomenon is now con-
sidered the main indication for the BP 24-hour mon-
itoring [3,4].

Evaluating of seasonal BP variability is the other ac-
tual problem in cardiology. The most works dealt with
this problem evaluated both office and ambulatory BP
but simultaneous estimation of these indices, i.e. BP
phenotypes, was not performed. However such esti-
mation is particularly logical, which includes pa-
tients received antihypertensive drugs. According to
results of many studies levels of both clinic and am-
bulatory BP are on an average higher in winter sea-
son [9-13]. The highest level of cardiovascular mor-
tality is also coincides with cold season [14-20]. This
had been also confirmed by the studies performed at
the National Medical Research Center for Preventive
Medicine (NMRC PM) [19-21]. One of these studi-
es had demonstrated excessive cardiovascular mor-
bidity in lvanovo in winter — the region with relative-
ly low ambient temperature as compared to some oth-

* CKpbITas HeaheKTNBHOCTL NedeHns Al (M3onmnpoBaHHoe
noBblleHWe aMbynatopHoro ALL Npu LieNeBoM ypoBHe KIn-
Hu4eckoro — masked uncontrolled hypertension [8])

* [BX Ha neveHnm (QOCTUTHYT LEeNeBol YpoBeHb TOMBKO aM-
bynatopHoro All)

* HeachdekTBHas AlT (YPOBHM KIIMHNYECKOro 1 ambyna-
TopHOro AJl 0CTaloTCs NOBbLILEHHBIMU).

HanbonblLuve TpyoHOCTM B AIMArHOCTVKE MOXET BbI3bIBaTb
CKpblTasg He3(PEKTUBHOCTL NedeHns Al, NOCKONbKY HOpMasb-
Hble 3Ha4YeHNA KNMHKYeckoro Afl CO34atoT BnevatneHme nox-
Horo Gnaronony4yusi. B Toxe Bpemst prck cepaeqHo-CoCyaNCTbIX
COObITUI, B TOM Yncne daTanbHbIX, NPY CKPbITON Hesddek-
TWUBHOCTW NledeHnsa Al Tak Xe BbICOK, KaK U MPpW «ABHO» He-
apdpekTmBHoM Al'T [3,4,7]. He ciy4arHo ArarHocTMka heHo-
TmnoB All, CBfi3aHHbIX Kak C heHOMeHOM «benoro xanarta»
("white coat” phenomenon), Tak v co ckpbitort Al (masked phe-
nomena), Npu3HaHa B HacTosLLiee BpeMs OCHOBHbIM MoKa3a-
HMEM K CyTOYHOMY MOHUTOpUpoBaHuio AL (CMAL) [3,4].

[pyron akTyanbHon Npobnemon Kapamonornm ABRSeTCs 13-
y4eHue ce3oHHOM BapmabenbHocT ALl. B GonblumHcTBe pabot
Ha 3Ty TEMY NPOBOAMIIOCH U3MepPeHMe Kak OPUCHOTO, Tak 1 aM-
OynatopHoro ALl, HO COBMECTHast OLIEHKa AaHHbIX NMokasaTernen,
T.e. peHotmnos ALl, He n3y4anack, XOTa NpeaCcTaBIAeTCs BeCh-
Ma IOTMYHOW, B TOM YMUCHe Y NauMeHTOB, MPUHUMAIOLWLMX aH-
TUrnepTeH3nBHble Npenapatbl. CorlacHo pesynsrataM MHO-
MMX NCCNeloBaHNIA YPOBEHb W KIIMHUYECKOTO, 1 aMOynaTopHOro
ALl B 3MHWIM Nepuof, B cpefHeM Bblille [9-13]. Takxe MeH-
HO B XOJI0HOE BPeMs rofla 0TMEeYaeTCsi HaMDObLLIVI YPOBEHb
CepaeyHo-cocyamcton cmepTtHoctn [14-20]. 310 noarteep-
XAAI0T U UCCNefoBaHMs, BbinonHeHHble B HMUWLL TTM [19-21].
OAHO M3 HMX NPOAEMOHCTPUPOBANO M3ObITOYHYIO CepLEYHO-
cocynuctyto 3aboneBaemocTs 3umMon B iBaHoBo [20], pervo-
He C OTHOCUTENTbHO HU3KOW TEMMepPaTy POV OKPY>KatoLLen cpe-
[bl MO CPaBHEHWIO C HEKOTOPbIMY APYTVMK perMoHamu Poc-
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er regions of the Russian Federation (RF) [20]. Patients
of the same region had revealed the tendency for
masked hypertension as one of our previous works
demonstrated [13]. This allows to suppose that
masked hypertension contributes to the seasonal pat-
tern of cardiovascular morbidity and mortality rates.
Surely, different aspects of seasonal BP variability de-
mand further investigation. Discussion of this issue from
the perspective of BP phenotypes theory is also
seemed to be rather important.

The aim of the study was to estimate incidence rates
of BP phenotypes in patients under regular antihy-
pertensive treatment in winter and summer seasons.

Material and methods

We used a database of the “Seasonal changes in he-
modynamic parameters in patients with controlled ar-
terial hypertension and high normal BP in two regions
of the RF with different climatic characteristics” study,
which was developed in the NMRCPM in 2012-2014
years (n=1762; the detailed protocol of the study was
published earlier [22]). The study enrolled outpatients
aged 40-79 years with clinicBP<160/100 mm Hg. The
patients were referred to the Ivanovo Cardiologic
Center and to the Research Institute for Cardiology of
the Saratov State Medical University from outpatient
clinics of an according region. In this work we used the
two main criteria for the patients selection:

1) regular antihypertensive treatment with one or
more preparations during more than 2 weeks,

2) availability of clinic BP measurements and
24-hour BP monitoring results both in winter and sum-
mer seasons.

Exclusion criteria were the follows: night work pat-
tern or night duties presence; inclination of a patient
to change a treatment by himself (according to in-
formation provided by a patient or to a doctor’s opin-
ion or by medical documents data); heart rhythm and
cardiac conduction disturbances which impact 24-hour
BP monitoring results (for example, atrial fibrillation)
and implanted electric pacemaker as well; history of
a stroke, transient ischemic attack or myocardial in-
farction within 6 months before the enrolling into the
study; acute diseases or exacerbation of chronic
ones (for example ulcer disease, dorsopathy and oth-
ers); class Il obesity (body mass index >39.9 kg/m?);
pregnancy, lactation.

Measurements of dlinic BP by the automatic tonome-
ter (OMRON 705 IT), the 24-hour BP monitoring (the
BPLab device, OOO Petr Telegin, Nizhny Novgorod, Rus-
sia), anthropometry and a conventional examination
with history taking were performed twice with
6-month interval (in winter and in summer). Patients
were enrolled both in winter and summer seasons.

cninckon Mefepaumm. Y naumMeHToB 3TOMO Xe PeroHa B OAHOM
13 HaLUMX NpedblayLWmx paboT OTMeYeHa TeHAEHLMS K CKpbI-
Tom Al [13], 3T0 No3BONSET Npegnonarate, 4To ckpbitas Al BHO-
CUT CBOW «BKNaA» 1 B CE30HHYIO AVHAaMUMKY NoKasaTeneu cep-
[le4HO-CcoCcyamcTon 3aboneBaeMoCcT 1 CMepTHOCTU. bes-
YCITOBHO, Pa3fnyHble acneKTbl Ce30HHOW BapurabenbHocTn ALl
HY>KIAI0TCA B AabHENLLEM 13ydeHnU. [pefcTaBnseTcs BeChb-
Ma Ba>XHbIM pacCMOTPEHWEe 3TOro BOMPOCa W C NO3NLMN Teo-
puun peHoTnnos AL

Llenbto npeacraBneHHOro MCCNefoBaHWs CTafa OLeHKa Ya-
CTOThl PeHOTNNOB ALL B 3UMHUI 1 NIETHU NEPUOabl Y MaLMEHTOB,
NONyHaloWMX PErYIAPHYIO aHTUTUMEPTEH3MBHYIO TEPANMIO.

MaTepunan n meToapl

Bbina ncnonb3oBaHa 6asa AaHHbIX MccnefoBaHms «Ce30H-
Hble U3MEHeHUs reMoANHAMMNYECKMX NapaMeTPOB Y OONbHbIX
C KOHTPONMPYEMOW apTepranbHOW rMNePTOHVEN N BbICOKUM
HOPMaJlbHbIM apTepUarnbHbIM AaBIEHNEM B BYX perioHax Poc-
cnnckon Pefepaumm C PasNMYHbIMN KIMMATUYECKMMW Xa-
pakTepuctukammn», cosgaHHasa 8 HMALL MM B 2012-2014 rr.
(n=1762; noapo0bHbI NPOTOKON UCCNeN0BaHMS OnydsKoBaH
paHee [22]). B nccnepoBaHme BKOYany amOynaTopHbix na-
umeHTOoB B Bo3pacte 40-79 net ¢ knuHuyecknm A<160/100
MM PT.CT., NaLveHTbl Hanpasnanncb B OBY3 «Kapauonormnye-
CK1n amcnaHcep» . MiBaHoso LleHTpanbHoro MenepansHoro
okpyra n HNW kapauonorm CapaTtoBCKOro rocy4apCrBeHHo-
ro MeaMLMHCKOTo yH1BepcuTeTa lNprsomkckoro MefepansHOro
OKpyra 13 NonnKIMHMK COOTBETCTBYIOLLLErO pervoHa. B npes-
CTaBMEHHbIV 34eChb aHaNM3 oTOMPaNUCL CBEAEHNS O NaLMeH-
Tax Mo ABYM OCHOBHbIM KPUTEPUAM:

1. Hanu4ue perynspHon AT ofHUM UK Gonee aHTUMM-
MepTeH3MBHbLIMK NpenapaTtaMu B TeYeHne OT 2-X Hef,;

2. Hann4ue KNMHUYECKMX n3mepeHnn ALl n pesynsratos
CMA/L kak B 3VIMHWK, Tak 1 NETHW Nepurog,.

KpuntepnsiMm HeBKto4eHMs ObInn: HOYHOW rpacdmk pabo-
Tbl NAUMEHTa U Hann4mMe HOYHbIX CMEH; CKITOHHOCTb Mauu-
eHTa CaMOCTOATENbHO MeHsTh NeveHue Al (co CnoB naumeHTa
I MO MHEHWIO Bpaya, AaHHBIM MeANLMHCKON AOKYMEHTaLM) ;
HapylleHUs puTMa cephua 1 NpoBOAMMOCTK (Hanpumep,
bnbpunnaums npeacepauii), BUAOLLIME Ha pe3ynbTaThl
CMA[, a TakxXe MMMIaHTUPOBaHHbIV 3N1eKTPOKapPAMOCTAMY -
NIATOP; NepeHeCeHHbIV MO3roBOM MHCYILT, TPaH3UTOPHas MLLEe-
MUYeckas ataka Unm HMapKT M1okapaa B npeaenax 6 mec oo
[laThbl BKITIOYEHUS B UCCNEOBaHNE; OCTpble 3aboneBaHus 1 00-
OCTPEHUS XPOHMHYECKMX 3aboneBaHU (HanprMep, S3BEHHON
OonesHu, gopconatum 1 ap.); oxuvpexue Il crenenmn (MHOeKc
Macchbl Tena >39,9 kr/m?2); 6epeMeHHOCTb, NakTaLus.

Bcem nauymeHTamMm NpoBoOavNNCE M3MEPEHUS KITMHNYECKO-
ro ALl aBToMaTn4eckim ToHometpom (OMRON 705 IT), CMAL
(nprbop BPLab OO0 «MeTp TenernH», HuxH1A Hosropog, Poc-
CUst), aHTPOMOMETPUS U CTaHAAPTHOE 0bCNeloBaHMe Co cOo-
POM aHaMHe3a [1BaX[bl C UHTEPBAIOM 6 MeC (31IMOW 1 IETOM).
NauneHTOB BKJIOYaNM B MCCIIe0BaHMe Kak B 3UMHNN, Tak 1 B
NETHU NepuUoL.
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Table 1. Threshold BP levels (in accordance to the ESH/ESC and RSC Guidelines [3,23])
Tabnuua 1. Noporoebie ypoBHU ALl (no PekomeHgaumam ESH/ESC, BHOK [3,23])

Category of blood pressure SBP DBP
Kateropus aptepnanbHoro saBneHus CA OAL
Office, mm Hg 2140 and /or 290
Odpmctoe, MM pr.CT. n/nm
Ambulatory, mm Hg
AMOYnaTopHOe, MM pT.CT.
Daytime (wakeful state) 2135 and/or 285
[HeHoe (boapcTBoBaHME) n/mwm
Nighttime (sleeping) 2120 and/or 210
Ho4oe (coH) w/unm
24-hour 2130 and/or 280
Cyro4Hoe n/vm

SBP - systolic blood pressure, DBP - diastolic blood pressure

CAL - cuctonmyeckoe apTepuanbHoe AaBerue, [AL - pracronnyeckoe apTepuanbHoe AaBNeHne

Table 1 presents threshold values used for BP phe-
notype assessment. If values of clinic BP and at least
onein 3 of ambulatory BP variants (the 24-h BP mean,
daytime mean, nighttime mean) fell into a category
of increased BP a patient was referred to the “un-
controlled hypertension” phenotype (ineffective an-
tihypertensive treatment). If values of clinic BP and of
all 3 ambulatory BP variants did not exceed thresholds
a patient was referred to the “controlled hypertension”
phenotype (optimal AHT). Increase in at least one of
3 ambulatory BP types at normal clinic BP was con-
sidered the “masked uncontrolled hypertension”. In-
creased clinic BP at normal values of all three types of
ambulatory BP was considered the WCH. For exam-
ple, a patient’s BP phenotype was classified as the
“masked uncontrolled hypertension” when at target
clinic BP (<140 and 90 mm Hg) the mean daytime am-
bulatory systolic BP (SBP) was >135 mm Hg and /or
the mean diastolic BP (DBP) was >85 mm Hg. Time
span from 08:00 till 21:59 hours was regarded as day-
time (wakeful state), 0:00-5:59 hours — as nighttime.

Statistical analysis

The data were analyzed using the «SPSS, v2 1» soft-
ware application (IBM Inc., the USA). The descriptive
statistics was used: assessment of incidence rates of
the studied indices, analysis of mean values, standard
deviations and errors. Quantitative variables distribution
was analyzed for compliance with the normal law.
Qualitative variables were assessed by the correlation
analysis (the Pearson and Spearman correlations). For
estimation of significance of differences in quantita-
tive variables the ANOVA dispersion analysis was used.
Indices were presented as mean values (M) with re-
spective standard deviation (SD). The differences
were considered statistically significant at p<0.05.

lNoporoBble 3Ha4eHKs, CNONb30BaHHbIE A4 OnpeaeneHums
deHotnna ALl, npeactaBneHsl B Tabn. 1. Ecnv 3HayYeHus Knn-
Hu4eckoro Al 1 xoTs Obl OAHOIO 13 3-X BapMaHTOB aMbyna-
TopHoro ALl (cpenHecyTo4HOe, CpeaHeaHEBHOE, HOYHOE) Mo
naganv Nof KaTeropuio NOBbILLEHHOTO, NALMEHT OTHOCKUICS K
deHoTnNy ¢ HeathdekTrBHOM AT, ECnM 3HaYEHUS KITMHINYECKOro
1 BCe 3 BapnaHTa ambynatopHoro Al He NpeBbILLIaNM NMOpPOoroBble
3Ha4eHWs1, NaLLeHTa OTHOCUM K PeHOTMMY C OMTUMAbHbBIM 3¢-
dextom Al'T. CkpbITOn HE3PMEKTUBHOCTLIO NedeHns Al camtani
MNOBbILLEHME XOTs Obl OAHOIO 13 3-X BapMaHTOB aMOyNaToOpPHOrO
AL npw HopMasbHOM KnnHKYeckoM ALL; TBEX Ha nedeHnmn onpe-
OEnsnv Kak NMoBbILLEHHbIV YPOoBeHb KnHMYeckoro ALl mpu Hop-
MaslbHbIX 3Ha4YeHMsX BCeX 3-X BapWaHTOB amOynaTopHOro
ALl. Hanpumep, ecnm npm HOPManbHOM YPOBHE KITMHNYECKO-
ro Al (<140 1 90 MM pT.CT.) CpeaHeaHEeBHOM YpOBEHb amby -
natopHoro cuctonuyeckoro AL (CALL) Gbin 2135 MM pr.cT. u/mnu
avacronudeckoro Al (OAL) Obin >85 MM pT.cT., dheHoTMn ALl
nayueHTa KnaccupurumpoBany Kak ckpblTag HeapdeKkT1B-
HOCTb Nlederus Al [JHeBHbIM neproaom (neprod 6oapcreo-
BaHWA) cyUTaIm Bpemsa cytok ¢ 08:00 o 21.59, HOYHbIM — C
00:00 po 05:59.

CTaTuCcTn4eckmn aHanms

ObpaboTka AaHHbIX NPOBOANNACE C MOMOLLbIO NPOrpaMMbl
«SPSS, v21» (IBM Inc., CLLIA). Bbina Ucrnonb3oBaHa onmncaternbHas
CTaTUCTIIKA: OLEHKA HacTOT M3y4aeMblx MOKasaTeneu, aHanms cpes-
HUX BENNYMH, CTaHAAPTHbIX OTKIIOHEHWI 1 ownbok. Ong Ko-
JINYECTBEHHbIX NepeMeHHbIX NMPOBOAMICA aHanu3 COOTBET-
CTBMA pacnpefeneHns HopManbHOMY 3akoHy. [1ns aHanmsa ka-
4eCTBEeHHbIX NepeMEHHbIX MPOBOANIICS KOPPENALMOHHbBIV aHa-
nn3 (koppenaumnn MupcoHa, CnpmeHa). [ns oLeHKM 1oCTo-
BEPHOCTU Pa3NNYMIN KONMMYECTBEHHbBIX MEPEMEHHbBIX MCMOMb30-
BaNCA AUCNEPCUOHHBIN aHanns (ANOVA). MokasaTenu npuse-
[leHbl B BLAE cpefHnx BenuynH (M) ¢ COOTBETCTBYIOLLMM CTaH-
[ApTHbIM OTKITOHeHWeM (SD). Paznnumns cuntanii CraTcTiyecku
3Ha4YUMbIMK MPK YPOBHe 3Ha4vumocTu p<0,05.
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Table 2. Basic characteristics of the patients at including in

the study

Tabnuua 2. OCHOBHble XapaKTEPUCTUKM MaLMEHTOB MPU BKIIOYEHUM B UCCNIefoBaHNE

Parameters / MapameTp Both regions / OGa pervoHa  Ivanovo / liBaHoBo  Saratov / CapatoB
(n=477) (n=232) (n=245)

Male sex, % / Myxckoit non, % 42.6 28.0 56.3**

Age, years / Bo3pact, ner 55.9£10.2 53.549.3 58.3£10.6**

BMI, kg/m2 / AMT, kr/m? 28.3+4.4 28,6443 28.0+4.5

Smoking, % / Kypenue, % 255 20.2 30.6

Salt consumption 26.0 g/day, % / Motpebnerue conu 26,0 r/cyTku, % 52.9 67.2 39.3**

Hypertension history, years / [nurensHocts AT, et 6.9£8.3 4.6%6.3 9.249.2%

Clinic SBP, mm Hg / Knurndeckoe CALL, MM pr.cT. 124.6£12.3 121.7£7.9 127.5£14.9%

Clinic DBP, mm Hg / KnuHideckoe JAL, MM pr.cT. 74.9+8.9 74.4%7.2 75.6+10.3

Data are presented as M+SD, unless indicated otherwise

#p<0.01, ***p<0.0001 as compared to the similar index in Ivanovo

[JlaHHble npepcTasneHbl 8 Buae M£SD, eciiv He ykasaHo MHoe

*¥p<0,01, ***p<0,0001 No CpaBHEHMIO C aHANOTMYHbIM 3Ha4eHVeM B /1BaHOBO

Table 3. Phenotypes and levels of BP in patients examined

in lvanovo in winter and in summer (n=232)

Tabnuua 3. deHoTunbl 1 NokasaTtenu ALl 3MMoON 1 NeToM y NauMeHToB, 00ciejoBaHHbIX B MIBaHOBO (n=232)

Index / Mokasatenb Controlled Masked uncontrolled Uncontrolled WCH in treated
hypertension hypertension hypertension patients
SddektusHas AI'T CkpbiTas HeaddektnsHas I'BX Ha neyeHun
Hea(dekTnsHOCTL AI'T AlT
Winter / 3uma
n (%) 64 (27.6) 144 (62.1) 22(9.5) 2(0.9)
Clinic B mm Hg / KnuHneckoe ALL MM pr.cT. 118.6£7.7/71.1£5.5 124.2+7.8/76.5%6.7 145.747.8/82.7+8.7 138.3+6.5/87.3£9.9*
24-hour BP. mm Hg / AL24, Mm pr.cT. 116.247.3/72.843.7 131.8+10.6/82.9+7.0 143.6+15.0/87.1+9.3 117.840.6/72.2£3.0
Day BP. mm Hg / AZLeHb, MM pT.cT. 119.847.8/75.9£3.9 135.4410.3/86.247.5 146.3£149/90.349.8 123.7£4.2/76.2£0.8
Night BP. mm Hg / AZIHOYb, MM PT.CT. 104.0£7.5/62.6%4.6 120.2+15.8/72.5+8.7 132.5+17.9/76.3+8.7 100.1£9.1/61.2%6.3
Summer / Jleto
n (%) 69 (29.7) 148(63.8) 14 (6.0) 1(0.4)
Clinic BP. mm Hg / KnuHneckoe ALL MM pr.cT. 118.3£9.8/71.14£5.5 124.2£7.9/74.4+6.8 144.5+6.5/90.5+9.0 140.3/78.6
24-hour BP. mm Hg / AL24, Mm pr.cT. 115.447.1/71.7£5.6 131.548.8/81.1+7.3 141.2+10.3/89.4+8.2 127.8/72.4
Day BP. mm Hg / AZleHb, MM pr.cT. 118.74£7.8/74.446.1 133.9+9.8/83.648.1 144.348.8/92.448.2 130.8/75.9
Night BP. mm Hg / AZIHOYb, MM pT.CT. 103.4+7.4/61.4£5.7 122.6+12.4/72.4+1.9 131.2+16.0/79.7+9.3 108.0/55.6

Data are presented as MSD, unless indicated otherwise

*Average values turned out to be less than threshold criterion because of the fact that some patients only revealed increased SBP, others - DBP

Rates of masked uncontrolled hypertension and average BP levels exceeding target ones are highl
[NlaHHble npefcTasneHbl 8 Buae M£SD, ecin He ykasaHo MHoe

ighted in bold

*YcpeaHeHHble 3Ha4eHis OKa3anvCh MeHbLLIE TTOPOTOBOTO KpUTEPWS 113-3a TOTO, HTO YaCTb MaLVeHTOB MMeNa NoBbILLeHHbIM Tobko CALL, Zpyras HacTb — Tonbko AL
XKVIPHBIM WPGTOM BblLENeH NPOLEHT MaLMEHTOB CO CKPLITON HEIPMEKTUBHOCTbIO NIeseHs AT U YCperHeHHbIe MoKka3aTeny ALL MPeBbILAIOLVE HOPMATVBHbIE 3Ha4eHIs

Results

A total of 477 hypertensives who were receiving
regular antihypertensive treatment matched the cri-
teria of the study: 232 were examined in Ivanovo and
245 — in Saratov. The comparative analysis revealed
significant differences between the patients of the two
regions in the main characteristics (sex, age and some
others; Table 2). Clinic BP in the both groups on an av-
erage achieved target levels and was even about op-
timal, especially in patients examined in Ivanovo
(Table 2).

Pe3ynbTaThl

Bcero kputepunam nccnenoBaHua cootBeTcTBoBano 477
nauueHToB ¢ Al, nony4asLinx perynapHyto Al'T: 232 obcne-
0O0BaHHbIX B IBaHOBO, 1 245 — B CapaTtoBe. CpaBHUTENbHbIV
aHanM3 NPOAEMOHCTPMPOBA 3HAYMMbIE PA3NNYMA Mexay na-
LUMEeHTaMM OBYX PErMOHOB MO OCHOBHbBIM XapaKTePUCTUKAM
(non, Bo3pacT n apyrne; Tabn. 2). O6paTuno Ha cebs BHU-
MaHMe To, YTO KNnHK4eckoe Afl y naumeHToB obeunx rpynn
B CPeAHEeM [0CTUrano LeneBblx 3Ha4YeHN 1 Aaxe Oblno 6nms-
KO K ONTVMasibHOMY, 0CODeHHO, y 00CneoBaHHbIX B IBaHOBO
(tabn. 2).
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Table 4. Phenotypes and levels of BP in patients examined in Saratov in winter and in summer (n=245)*

Tabnuua 4. eHoTuNbl U Nokasatenu ALl 3MMoOl U neToM y naumeHToB, obcnenoBaHHbIX B CapaToBe (n=245)*

Index / Mokasatenb Controlled Masked uncontrolled Uncontrolled WCH in treated
hypertension hypertension hypertension patients
dddekTusHasa AI'T CkpbliTas HeaddekTnsHas I'BX Ha neyeHnn
Hed(dekTnBHOCTL AI'T AlT
Winter / 3uma
n (%) 62(25.3%) 79(32.2%) 95(38.8%) 9(3.7%)
Clinic BP. mmHg / Knuudeckoe AL, mm pr.cr. 121.6£11.0/71.647.91 125.3£9.4/75.447.9 150.7£10.7/86.7£9.7 143.245.5/81.446.3
24-hour BR mm Hg / AL24, mm pr.cT 117.246.6/71.1%4.2 130.148.6,/81.2+6.1 140.0+12.9/84.0+8.0 120.145.0/72.9+6.2
Day BP, mm Hg / AllgeHb, MM pr.cT. 120.247.2/73.7£5.0 132.349.6/83.446.7 143.6+12.9/86.7+8.4 124.046.4/76.1£6.5
Night BP, mm Hg / AZIHOub, MM pT.CT 107.0£7.5/62.9+4.7 121.6£10.8,/73.847.6 128.6416.8,/75.3£9.6 106.646.7/61.9£5.3
Summer / fleto
n (%) 51(20.8%) 123(50.2%) 68(27.8%) 3(1.2%)
Clinic BP. mm Hg / Knuinyeckoe AL, MM pr.cT. 115.7410.4/68.4+8.4 123.8+10.1/74.3£8.2 148.4+8.4/84.7+10.2 148.8+6.8/83.3£5.3
24-hour BR mm Hg / AL24, mm pr.cT 116.946.5/71.1£4.4 129.4+9.7/81.646.5 139.4+11.4/85.1+8.5 114.4£10.1/73.0£1.7
Day BP, mm Hg / AllaeHb, MM pr.cT. 119.6+7.4/73.445.2 130.7410.4/83.1£7.1 141.2+11.3/86.9+9.1 117.4£9.8/75.6%1.1
Night BR,mm Hg / ALIHOYb, MM pT.CT 107.746.6/63.2445 123.8411.9/76.247.5  132.2¢13.7/78386  106.2+12.0/655%58

Data are presented as M+SD, unless indicated otherwise

*Distinctions i rates of phenotypes in winter and in summer are significant (32=18.127; p<0.0001)
Rates of masked uncontrolled hypertension and average BP readings exceeding target levels are highlighted in bold

[laHHble NpefCTaBneHbl B npoLeHTax 1 M£SD, eciin He ykasaHo Hoe
*Pa3fnuA B 4aCToTe (EHOTUMOB 3MMOI 1 NETOM 3HauMMbl (32=18,127; p<0,0001)

)KMprIM U.IpM(i)TOM BblaeNeHbl NPOLIEHT NaLeHTOB CO CKpb\TOIZ He3q)(beKTMBHOCI’bIO nedenms Al n YCPEAHEHHbIE NoKa3atenu Al NpeBblLUaloLLe HOPMaTBHbIE 3Ha4EHNA

Analysis of BP phenotypes in the patients exam-
ined in lvanovo had demonstrated that about 90% of
the patients in winter season and more than 90% in
summer had target clinic BP level under regular an-
tihypertensive treatment (<140 and 90 mm Hg). How-
ever, more than two-thirds of them were referred to
the “masked uncontrolled hypertension” phenotype
both in winter and in summer: incidence rates of this
phenotype equaled 62.1% of all the examined in
Ivanovo in winter and 63.8% —in summer (Table 3).
AHT was effective in 27.6% of patients of lvanovo in
winter and in 29.7% — in summer.

Clinic BP was increased in about 10% of the pa-
tients examined in lvanovo with rates of WCH under
treatment less than 1% in both seasons. AHT was in-
effective in 9.5% of the patients in winter and in 6%
- in summer. Significant distinctions in BP phenotypes
prevalence in winter and summer seasons in the pa-
tients examined in lvanovo were absent (x2=2.354;
p>0.5).

The number of patients with target clinic BP level in
Saratov was less than this in lvanovo: 57.5% in winter and
71% — in summer; masked uncontrolled hypertension
was revealed in more than a half of them in winter and
in 70% in summer. Overall, 32.2% of the patients exa-
mined in Saratov revealed masked uncontrolled hyper-
tension in winter and 50.2% — in summer (Table 4).

Statistically significant rise of the number of patients
with this BP phenotype in summer time was followed

AHanus deHotunos All naumeHToB, obCnenoBaHHbIX B
IBaHOBO, NpOAEMOHCTPMPOBAT, 410 okono 90% B 3VMHWM Ne-
pvon 1 6onee 90% NaLMEHTOB NETOM MMEIOT LieNeBble 3Have-
HUS KNHK1deckoro ALl Ha doHe perynapHon AT (MeHee 140
1 90 MM pr.cT.). OgHako 6onee 2 /3 13 HUX, KaK 3VIMOW, Tak 1
JIETOM, OTHOCATCA K PEHOTUMNY «CKpbITas HeI(hdeKTBHOCTL Neve-
HWs Al'», YacToTa KOTOpPOro coctaBuna 62,1% no OTHOLLEeHUIo
Ko BCceM 0bcnefoBaHHbIM B IBaHOBO 3UMOU 1 63,8 % — netom
(Tabn. 3). Mony4anu acdekTneHyto AT 27,6 % NaLMeHTOB 31-
Mou, 1 29,7 % — netom.

MNoBblWweHHoe KHMYeckoe ALl OTMeYeHO MPUMEpPHO Y
10% naumeHToB, 0OCNeOoBaHHbIX B VIBAHOBO, Cpeam KOTOPbIX
[BX Ha neveHnn BCTpevanacb MeHee 4eM y 1% B oba ce3oHa.
HeadhektmeHowm Al'T Obina B 31MMHWIA Neprony 9,5% ny 6,0%
naLMeHToB NeToM. JJOCTOBEPHbIX Pa3Nn4miA B COOTHOLLEHWM e-
HOTUNOB ALl B 3VMHWI 1 NETHNI Nepuofbl y 00CNef0BaHHbIX
B /IBaHOBO He ObIno (x2=2,354; p>0,5).

B Capatose KonmM4ecTBo NaLmeHToB C LieNeBbIM YPOBHEM KIN-
Hdeckoro AL Obino MeHblue, 4eM B ViBaHoBO, 57,5% 3umon
1 71,0% netom; cpeam HUX bonee NonoBMHbI 31mon 1 70% ne-
TOM VIMEN CKPbLITYIO He3deKTMBHOCTL NledeHnsa Al B uenowm,
cpenn obcnenoBaHHbIX B CapaToBe, YacToTa CKPbITOV He-
3hheKTUBHOCTU NeveHmst coctaBmna 32,2 % 3umon 1 50,2 % ne-
ToM (Tabs1. 4). JoCTOBEPHbIV POCT YMCa NALMEHTOB C 3TUM the-
HOTVNOM AL B NETHWUM NEPUOL, CONPOBOXAASNCA CHUXEHMEM HIC-
113 NaUMEHTOB C «IBHOW» HE3(MEKTUBHOCTLIO NeveHus Al

lNoBbileHHOe kKNUHKYeckoe ALl 3apeructpmpoaHo y 42,5%
naumeHToB CapaTtoBa 3umMon ny 29,0% — netom. Noaasnsio-
Liee OONbLIMHCTBO 3TVX DOMbHbIX MOMyYan HeadheKTMBHYIO
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Table 5. Mean number of antihypertensive drugs per one patient in winter and in summer seasons
Tabnuua 5. CpefiHee KONNYECTBO aHTUTMMNEPTEH3UBHbIX NPernapaToB Yy OAHOIO NauneHTa B 3SUMHUIA 1 TETHUIN Nepuobl

Region / PervoH Winter / 3uma Summer / Jleto p
Patients of lvanovo / MaueHTs /1BaHoBO 1.5+0.7 1.440.6 0.329
Patients of Saratov / MauvenTsl CapaToBa 1.8+1.0 1.8+0.9 0.835
p >0.05 0.001

by reduction in the number of patients with “overt”
uncontrolled hypertension.

42.5% of the patients of Saratov revealed in-
creased clinic BP in winter and 29.0% — in summer. The
vast majority of these patients received ineffective
AHT: 38.8% of the total number of the examined pa-
tients in winter and 27.8% — in summer. Incidence rates
of WCH in treated patients was rather low so as in Ivano-
vo and amounted to 3.7% in winter and 1.2% in sum-
mer. Seasonal changes in BP phenotypes prevalence in
the hypertensive patients examined in Saratov was sta-
tistically significant (x2=18.127; p<0.0001).

We have found no significant distinctions in a num-
ber of antihypertensive drugs per one patient both be-
tween winter and summer seasons and between the
groups of patients of the two cities (Table 5)

Discussion

The work has demonstrated rather high inci-
dence rates of masked uncontrolled hypertension in
patients with achieved target clinic BP level both in win-
ter and in summer time, especially in the relatively cold-
er RF region (lvanovo) — 90-95%; in the patients of
the warmer region (Saratov) the rates were 56% and
71% in winter and summer, respectively. By indicat-
ing these figures, we specially place the emphasis on
outpatients with achieved target clinic BP level.
Achievement of target clinic BP level is obviously a cer-
tain success in hypertensive patient treatment, how-
ever, in case of masked uncontrolled hypertension tar-
get clinic BP level only creates invalid impression of AHT
good response and favorable patient’s prognosis as
ambulatory BP level keeps being elevated. Ambulatory
BP level had already many years ago been shown to
be better predictor for cardiovascular complications as
compared to clinic BP readings [24,25]. This was con-
firmed by prospective studies dealt with estimation of
outcomes in patients with different BP phenotypes —
risk of myocardial infarction, stroke, lethal outcomes
and other cardiovascular complications was significantly
higher in masked uncontrolled hypertension as com-
pared to normotension and well controlled hyper-
tension and was similar to cardiovascular risk in sus-
tained hypertension [7,26-29]. For instance, in ac-
cordance to Satoh M. et al. data [29] (with mean fol-
low-up of 17.1 years) the risk of stroke in masked un-

AT = 38,8% 3umon n 27,8% netoM. [MpoLeHT NaLMEHTOB C
I'BX Ha neveHnr Obin, Kak 1 B IBaHOBO, BeCbMa Masl 1 COCTaBAS
3,7% 1 1,2% 31UMOW 1 NETOM, COOTBETCTBEHHO. Ce30HHasa au-
Hamuka deHotnos ALl y 6onbHbix Al obcnenoBaHHbIx B Ca-
paToBe, bbina goctoBepHon (x2=18,127; p<0,0001).

AHanM3 cpefHero Konm4ecTBa aHTUIMNEePTEH3MBHbIX Npe-
napaToB Ha OAHOIO NALMEHTa B 3UMHWI U NETHNI Neprodbl He
BbISBMI 3HAYMMbIX PA3NINYNI KaK MEXAY CE30HAMM, TaK 1 MeX-
[y rpynnamMm naumeHToB AByx ropodos (Tabn. 5).

OOcyxpeHue

MNpepncraBneHHoe B CTaTbe UCCNef0BaHME NoKasaso cpeam
NaLVeHToB C AOCTUMHYTbIM LefIeBbIM KNMHUYeckM ALl BeChb-
Ma G0mbLLYIO HaCTOTy CKPbITON He3deKTUBHOCTI NedeHus Al
Kak B 3VIMHUW, TakK U NETHUI Nepuof, 0CODEHHO, B OTHOCK-
TenbHo bonee xonogHoM pervoHe PO (MeaHoso) — 90-95%;
y naumneHToB bornee Tennoro pernoHa (CapatoB) — 56% 31-
Mou 1 okono 7 1% netom. MpuBoas 3T1 Undpbl, Mbl CeLm-
anbHO akLEeHTVPYyeM BHUMaHME Ha amBynaTopHbIX NaLMeHTax
C LOCTUTHYTBIM LeneBbiM KnHuyeckum ALL. besycnosHo, fo-
CTUXKEHMe LeneBoro KNnHmdeckoro ALl — 370 onpeaeneHHbIn
ycnex B nedeHuun GonbHoro Al OfHAKO Mpu CKPbITOM He-
apdekTrBHOCTM Al'T LLeneBom ypoBeHb KNMHn4eckoro AL (a
B laHHOM MCCNef0BaHUN — ypOBeHb, BNM3KMIM K ONTUMalb-
HOMY) NULLUb CO3MaeT NIOXKHOe BrevaT/ieHne 0 XopoLleM 3d-
ekte AT 11 NO3NTVUBHOM NPOTHO3e NaLyeHTa, NOCKObKY Ypo-
BeHb ambynaTopHoro ALl 0CTaeTCst NOBbILLIEHHBIM. YKe MHO-
ro net Ha3zag Obin gokasaH dakT, 4To ambynatopHoe AL — nyy-
WNW MPeaUKTOP CepLeYHO-COCYOQUCTbIX OCIOXHEHWI MO
CPaBHEHMIO C MOKa3aTeNs MU KIMHUYECKNX 13MepeHnn [24,25].
DTO NOATBEPXAOAIOT M NMPOCMNEKTVBHbIE WUCCIef0BaHNA, MO-
CBALLEHHbIe OLEeHKe MCXOAO0B MpU pa3Hbix peHotnnax AL, —
PUCK MHDAPKTa MMOKAPAa, MO3rOBOrO MHCYSbTa, NeTanbHbIX
MNCXOOOB WM APYrMX CEPAEYHO-COCYANCTBIX OCOXHEHUI MPU
ckpbITon Al 3HaYMMO BbILLE, YeM MPY HOPMOTOHUK U 3(P-
dexTmBHOM Al'T, @ Tak>ke COMOCTaB1M C PUCKOM MPU YCTOMHMBOW
Al [7,26-29]. Hanpumep, B nccnegoBaHunm Satoh M. 1 coaBr.
[29] (cpenHuit neprog HabmogeHws 17,1 roga) pUck MHCynbTa
npu ckpbiton Al coctasun 2,05-2,08 (1,36-3,43), npun
yctonumsom Al — 2,46 (1,61-3,77), a npu IBX — 1,38
(0,82-2,32).

MNpencraBageTcs, H4TO HeLOCTaTOYHbIV yyeT eHoTnna
ckpbiTon Al BHOCUT BKNaZ B MokasaTenu cepaeyHo-cocyam-
CToV 3a00NeBaeMOCT 1 CMEPTHOCTW, COXPaHSIOLLMECS Bbl-
COKMMMU, HECMOTPA Ha yny4lleHre KoHTpona Al Ha nonyna-
LMOHHOM YPOBHe B LIefIoM. AHANIOMMYHO, HEAOCTATOYHbIN y4eT
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controlled hypertension was 2.05-2.08 (1.36-3.43),
in sustained hypertension — 2.46 (1.61-3.77) and in
WCH - 1.38 (0.82-2.32).

Insufficient account for the “masked uncontrolled
hypertension” phenotype is possibly contributes to car-
diovascular morbidity and mortality rates which are kept
high despite improvement in BP control at population
level in whole. It is possible that insufficient account
for seasonal changes in ambulatory BP and in BP phe-
notypes can similarly result in seasonal variability of
cardiovascular diseases and complications including
that one in patients under AHT. This can be illustrat-
ed by the following example. In accordance with our
study data the mean daytime diastolic BP (DBP) le-
vel in the Ivanovo patients (n=232) was higher in win-
ter than in summer (83.7+£8.5 mm Hgand 81.5+9.0
mm Hg, respectively; p<0.01). In accordance with the
other study data index of exceeded cardiovascular mor-
bidity in winter season was 77.2% in the same region
in 2009-2013 years, which included 30.5% of my-
ocardial infarction morbidity rate [20]. However, this
example is only relevant to seasonal changes in am-
bulatory BP level as we have found no significant sea-
sonal variability in BP phenotypes prevalence in the pre-
sented sample of patients examined in Ivanovo.

Significant increase in the “masked uncontrolled hy-
pertension” phenotype was revealed in summer sea-
son in the patients examined in the wormer region —
Saratov city (Table 4). This was due to rise in the num-
ber of patients with increased BP in summer season,
especially, with increased nighttime BP (by 72.7%).
In whole, DBP in the patients examined in Saratov was
lower in winter (71.2£9.5 mm Hg) than in summer
(74.0£9.3 mm Hg; p<0.01), which may be due to
less comfortable night ambient temperatures in the re-
gion with hot summer. A number of patients with in-
creased day BP in summer had been raised in a les-
ser degree — by 46.7%. Increased nighttime ambu-
latory BP in summer (beyond the BP phenotypes ques-
tion) had also been reported in Modesti et al. works
[11,12]. This fact must be taken into account at AHT
estimation. Such patients obviously need in correction
of their nighttime BP with help of both medicated and
non-drug measures (for example, climate control and
air conditioning systems use). Absence of seasonal
changes in BP phenotypes prevalence in the cohort of
patients examined in lvanovo was possibly due to the
particularities of the sample — this cohort was younger
than the patients of Saratov not only in real age but
also had shorter history of hypertension, their clinic
BP was on an average significantly lower. At the same
time individual analysis (analysis of BP phenotypes re-
producibility) had demonstrated the “controlled hy-
pertension” phenotype to have the most stability:

Ce30HHbIX konebaHu ambynatopHoro Al U Ce3oHHOM An-
HamMUKK deHoTnoB AL, No-BUOMMOMY, MOXET 00yCaBm-
BaTb 1 CE30HHYI0 BapMabenbHOCTb CepAeqHO-COCYAUCTbIX 3a-
DoneBaHUM 1 OCNIOXHEHWI, B TOM Y1CTe Y BONbHbIX, MOy -
yatoLwmx AlT. B kayecTBe yCroBHOrO 000CHOBAHMS MOXHO Npu-
BECTM Crefytowmm akT: B NpeacTaBieHHOM UCCef0BaHNN
CpeaHU ypoBeHb ambynatopHoro AL B AHEBHbIE Hackl Y Na-
LueHToB, 06CnenoBaHHbIX B IBaHOBO (N=232), 31MoW Obin
BbilLe, YeM netom (83,7+8,5 MM pT.cT. 1 81,5+9,0 MM pT.CT.,
cootBeTcTBeHHO; p<0,01). 1 B 3TOM Xe pervoHe, Nno gaHHbIM
OpYyroro nccnefgoBaHus, MHOEKC U3DbITOYHOW 3aboneBaemMo-
CT CepaevHO-COCYANCTbIMI 3a00NEBaHUAMN B 3UMHUN Ne-
pvopn coctasnan 3a 2009-2013 . 77,2%, B TOM 4nCe NH-
apkTom Mmokapaa — 30,5% [20]. OnHako B AaHHOM 0060-
CHOBaHWW peyb UAOET O Ce30HHOM AMHAMKKe TONIbKO amby -
natopHoro A[l, NOCKONbKY B NpefAcTaBNeHHON BbIOOpKe Na-
LUMEHTOB He ObINo 3HAYUMOW CE30HHOW ONHAMUKIN (heHOTH -
nos A/l

[loctoBepHoe yBenuyeHne GeHoTMNa CO CKPbITOW He-
3 deKTUBHOCTbLIO NeveHnd Al B HalleM UcciieoBaHWM OT-
MeYeHO B NETHWUI Nepuoj Cpefim naLneHToB, 0bcnefoBaH-
HbIX B bonee xapkom pernoHe — Capatose (1abn. 4). 370
ObINo CBA3AHO C POCTOM JIETOM YMCa NaLUEHTOB C NOBbI-
LUeHHbIM ypoBHeM ALl, NpenMyLLeCTBEHHO, B HOYHOW Nepuog,
(Ha72,7%). B uenom y naumeHToB, 0b6cneaoBaHHbIx B Ca-
paTose, JAL HOUbIO 31MOW ObINo Huxe (71,2£9,5 MM pT.CT,,
netom — 74,0£9,3 mm pt.cT.; p<0,01), 4TO MOXKET ObITb 00-
ycnoBneHo bonee HeKOMMOPTHLIMU HOYHbIMW TeMmnepaTy-
pamMm OKpy>KatoLLen cpefbl B peroHe C XXapKnm netom. Ko-
JIN4ECTBO NaLWEHTOB C NOBbIWEHHbIM AHEBHbIM ALl netom
BO3POCIO MeHblLe — Ha 46,7 %. [ToBbILLEeHHble 3HaYeHUa am-
BynatopHoro Al neTom B HO4HOM Nepurof (BHe acnekTa de-
HoTMnoB A[l) onmcaHbl 1 B pabotax Modesti n coasT.
[11,12]. DaHHbIN hakT HEOOXOAMMO YHUTBIBATb NPW OLLEH-
ke AI'T. O4eBMOHO, 4YTO B XXapKoe BpeMs rofa Takvm nawm-
eHTaM HeobXxoayMa KoppeKLms HoYHoro AJl C y4eToM Kak Me-
OVIKaMEHTO3HbIX, TaKk U HeMeOMKaMEeHTO3HbIX (DakTOpoB
(HanpumMep, pekoMeHA0BaTh NCMOMb30BaHME CUCTEM KOHT-
pOns «KIMMaTa» BHYTPW NOMELLEeHWI, KOHOMLMOHepoB). OT-
CyTCTBME CE30HHOM AMHAaMMKKM peHoTmnoB All B KoropTe na-
uneHToB, 0O6CNefoBaHHbIX B VIBaHOBO, NO-BUAVMOMY, CBS -
3aHO C 0CODEHHOCTAMM BbIDOPKW — 3Ta KOropTa MOJIOXe Nna-
uneHToB, 0bcienoBaHHbIX B CapaToBe He TONbKO Mo dak-
TMYECKOMY BO3PacTy, HO 1 Mo «CTaxy» Al, X KNnHU4eckoe
ALl, B cpefiHEM, 3HAYMMO HUXe. B TO Xe BpeMs, MHANBU-
LlyanbHbln aHanu3 (aHanus BOCNPOM3BOAMMOCTY (hEeHOTU-
na Al) eMOHCTPUPYET, YTO HaUbOSbLUEN YCTONYUBOCTHIO
obnanaet heHOTUN C oNTUManbHbIM 3ddekToMm ATT: 63,1%
1 80,0% nauuneHTOB C TaknuMm heHoTMNoM B IBaHoBO 1 B Ca-
paToBe, COOTBETCTBEHHO. [TOCKOSIbKY BOCMPOU3BOANMOCTb
deHoTMNa CO CKPbITOM Hea(dEKTUBHOCTLIO NeveHns Al B
0beunx Bbibopkax coctaBnseT okono 40%, o4eBMAHO, YTO AN-
HaMMKa 3Toro heHoTMNa CyLLecTBYeT B 0Oenx Koroptax u,
rMaBHbIM 00Pa30M, 13 CKPbITOW B «ABHYIO» HE3(MEKTMBHOCTb
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63.1% and 80.0% of patients with this phenotype in
Ivanovo and Saratov, respectively. As reproducibility of
the “masked uncontrolled hypertension” phenotype
was about 40% in both samples it is obvious that
changes in this phenotype prevalence was presented
in both cohorts, in the first place there was conversion
of masked uncontrolled hypertension in evidently un-
controlled one and inversely, as long as patients with
WCH were in small numbers in our study.

Incidence rates of the “masked uncontrolled hy-
pertension” phenotype in both samples of our study
(Tables 3 and 4) were in whole comparable with
other studies data [5-8,30]. However these studies es-
timated BP phenotypes without reference to season.
We have found no works devoted to separate esti-
mation of one or another BP phenotype in summer and
winter seasons in such resources as PubMed, Scopus
and Web of Science.

The main limitations of the study were relatively
small samples and distinctions between the cohorts
of patients in some initial characteristics.

Improvement of hypertension treatment is one of
the main health care resources focused on lowering of
cardiovascular morbidity and mortality. Management
of hypertension with regard to seasonal BP variabili-
ty and BP phenotypes is a prospective strategy. This ar-
ticle presents both approaches to the problem in
their interrelation. Ascertainment of BP phenotype by
combined evaluation of clinic and ambulatory BP le-
vels is of great importance. If a patient reveals high BP
atvisit to a doctor, he, as arule, takes in account pos-
sibility of WCH and tries to estimate level of ambula-
tory BP, while in case of normal clinic BP level a doc-
tor does not always draw attention to assessment of
ambulatory BP level which can often be increased. We
should remind that in accordance with contemporary
guidelines patients with masked uncontrolled hyper-
tension (masked hypertension in treated patients) as
a rule need in change of AHT [3]. Focused detection
and correction of masked uncontrolled hypertension
must be an integral part of management of patients
received AHT. BP phenotype ascertainment and rec-
koning with seasonal factors interrelated with BP is a
personal approach to hypertensive patient manage-
ment aimed at cardiovascular risk reduction. At the same
time evaluation of factors associated with “unfavorable”
BP phenotypes in patients received AHT is necessary,
this will be presented in the second part of our work.

Conclusion

Ratio of BP phenotypes in different samples of hy-
pertensive patients with clinic BP <160/100 mm Hg
under treatment differs in winter and summer seasons.
In our study the cohort of younger patients in a rel-

AIT, 1 HaobOpPOT, Tak Kak NnaumeHToB ¢ [bX Ha neveHnn ObINO
HeMHOoro.

YacToTa theHoTMNA CO CKPbITOW HE3(HEKTUBHOCTLIO NleYe-
Hus Al B LenoMm, B 00eux BbIOopKax NpeacTaBneHHon pabdoTsl
(Tabn. 3 n 4) conoctaBMMa C AaHHBIMK APYIUX UCCTEA0BAHUN
[5-8,30], npaBaa, B HUX heHoTUMNbI ALl n3y4anmcs 6e3 B3aum-
MOCBS31 C CE30HOM,; PaboT, B KOTOPbIX HaCTOTa TOro UIIN MHO-
ro eHoTMNa AL n3yyanach Obl OTAENBHO B NIETHUM U 3MHWIA
nepuoAbl, Ha pecypcax PubMed, Scopus, Web of Science Ham
HanTX He yaanoch.

OCHOBHble OrpaHVYeHns NpeacTaBIeHHOro UCCefoBa-
HUS — OTHOCUTENbHO HebosblLLas BbIOOPKA, a TakKe pa3nmyns
MEeX Yy KOropTaMu MaLMeHTOB ABYX PEMMOHOB MO HEKOTOPLIM
NCXOOHbBIM XapaKTepUCcTUKaM.

CoBeplueHcTBOBaHMe neverHna Al — O4VH U3 rMaBHbIX pe-
CYyPCOB 3[,paBOOXPaHEHNS, HaMpPaBIEHHbIX Ha CHUXKEHWE cep-
[le4HO-cocyamncTon 3aboneBaemMocT U CMepTHoCTU. [ep-
CMEeKTUBHbBIM ABMNAETCSA NOAXOL K KOHTPOMO ledeHns Al ¢ yde-
TOM Ce30HHOW BapnabensHocTt ALL 1 € No3uLmin heHOTUMNOB
AL [1Ba 3Tmx nofxofa K npobnemMe npeAcTaBneHb| B 3TON CTaTbe
B X B3anMocBaA3n. OnpepeneHve deHotmna ALl nytem co-
BMECTHOW OLLeHKM MoKa3aTenemn KNMHUYeckoro 1 amoynartop-
Horo A/l 4pe3Bbl4aHO BaXHO: eciv ALl Ha BU3UTe K Bpady Y
naLeHTa NOBbILLEHO TO, Kak NMPaBWJIO, BPay y4UTbIBAET BO3-
MOXHOCTb [BX 1 CTapaeTcs OUeHUTb YpoBeHb aMOynaTopHO-
ro ALL. B cnyyae xe HopManbHbIX MOKasatenen KINMHUYeCKoro
All Bpa4 He BCerfa akLeHTUPYeT BHUMaHME Ha OLieHKe 3Haye-
HU aMmbynatopHoro AL, a OHO 3a4acTyto MOXET ObITb MOBbI-
LWeHHbIM. HanoMHUM, 4TO, COMIacHO COBPEMEHHbLIM PEeKOo-
MeHAALMAM NaLMEHTbI CO CKPbITON HE3thEKTUBHOCTbIO fleve-
Hua AT (masked uncontrolled hypertension mnu masked hy-
pertension in treated patients), kak NpaBWIO, HyXXJAKOTCS B U3-
MeHeHun Al'T [3]. LleneHanpasneHHoe BbifBIIEHVE 1 KOpPeK-
LS CKPbITON He3hdEKTUBHOCTM NeveHns Al MO COBPEMEHHbBIM
NpeacTaBneHVsaM AOMKHbI ObITb HEOTHLEMIEMOW HaCTbio BeLIeHWs
naumeHToB, nonyyatoLmx Al'T. MHAnBMAYyanbHbIM Noaxoa K Be-
ZeHnio 6051bHOro Al € LIefblo CHUXEHNS pyUcka CepaedH0-Co-
CYLAMUCTBIX OCNOXHEHNI — oLeHKa beHoTuna AL 1 y4eT ce30H-
HbIX (PaKTOPOB, B3aMMOCBA3aHHbIX ¢ ALl. B TO Xe Bpems He-
obxofrMa oueHKa (akTopoB, aCCOLMMPOBAHHBIX C «Mpo-
onemHbIMK» beHoTMNaMm ALy OonbHbIX, NonydatoLmx AlT,
1 3Ta OLleHKa OyaeT npeAcTaBfieHa BO BTOPOW YacTy Halllen pa-
OoTbI.

3aknoyeHue

B pa3Hbix BblbOpkax OOMbHbIX Al C KIAMHWYECKUM
AI<160/100 MM pr.cT. Ha poHe AT COOTHOLLEHVE (heHOoTH -
noB A/l B 3VIMHWI 1 NIETHUM NEPUOAbl OTNNYaeTCs. B Hallem nc-
CNefoBaHUM B KOropTe MaumeHTOB OTHOCUTENIbHO bornee Mo-
JIOA,0ro BO3pacTta B OTHOCUTENbHO XONOAHOM pPernoHe oTcyT-
CTBOBAasa BblpaXKeHHasd Ce30HHas AnHammKa eHotnnos AL, v
npeobnagan peHoTUN Co CKPbITOM He3MEKTUBHOCTbLIO NeYe-
HUa AT (>60%). B KoropTe naLmeHToB Honee CTapLIero Bo3-
pacTa c 06nbLIMM «CTaxkem» Al, obcnefoBaHHbIX B bonee Ten-
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atively cold region has not revealed significant seasonal
variability in BP phenotypes and demonstrated preva-
lence of the “masked uncontrolled hypertension” phe-
notype (>60%). The cohort of older patients with
longer hypertension history examined in a wormer re-
gion revealed significantly higher incidence rate of
masked uncontrolled hypertension in summer (50.2%)
while other phenotypes prevailed in winter. Howev-
er further evaluation of this problem is necessary, in
the first place detection of potential markers of
masked uncontrolled hypertension.
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