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IS THERE A RELATIONSHIP BETWEEN HEART RATE RECOVERY

AND BLOOD PRESSURE IN WHITE COAT HYPERTENSION?
Aim Increasing evidence suggests that autonomic dysfunction may be involved in the etiology of white coat hypertension
(WCH). The aim of this study was to evaluate cardiac autonomic function by using heart rate recovery (HRR)

indices in patients with WCH classified according to their circadian rhythm type of blood pressure (BP).

Material and methods This cross-sectional study included 120 participants over the age of 18 yrs, including 50 patients
diagnosed with WCH and 70 healthy controls with normal in- and out-of-office BP and without any
known disease. Circadian rhythm types, i.e., dippers and non-dippers, were identified using ambulatory
BP monitoring. The HRR indices were calculated by subtracting the 1st-minute (HRR1), 2"-minute

(HRR2), and 3"-minute (HRR3) heart rates from the maximal heart rate recorded during stress testing.

Results The lesser decline in nighttime BP (6.4+2.14 and 13.3+2.2 mmHg, respectively; p<0.001) and
the smaller mean HRR1 (25.5+3.0 and 30.3+3.1 beats/min, respectively; p<0.001) were evident
in WCH non-dippers compared to WCH dippers. Linear regression analysis showed that HRR1
(B+SE=0.43+0.11; p<0.001) and diastolic BP at maximum exercise (f£SE=0.14+0.07; p=0.040) are

independent risk factors for the blunted decline in nighttime BP.

Conclusion Delayed recovery of heart rate after an exercise stress test is associated with non-dipper type of circadian rhythm

of BP. This was more pronounced in WCH patients, and these patients are at risk of autonomic dysfunction.
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Introduction

White coat hypertension (WCH), defined by Pickering
in 1988 [1, 2], and also known as white coat syndrome, is
an increasingly important type of hypertension. It has an
average prevalence of 9-22%, and is about 25-46% among
hypertensive individuals [3, 4]. Patients with WCH have
elevated in-office blood pressure (BP), despite normal out-
of-office BP [S]. Although its etiopathogenesis remains
a mystery, WCH is often thought to be related with female
gender, increasing age, and non-smoking status [6, 7].
Since WCH occurs during BP measurements in the clinic,
it should be considered that the balance and interaction
between parasympathetic and sympathetic activation
may have an important role in its etiopathogenesis. In fact,
there is increasing evidence to suggest that autonomic
dysfunction may be involved in the etiology of WCH [8, 9].

Heart rate recovery (HRR) is a simple, noninvasive,
measurement that reflects autonomic dysfunction [10]. HRR
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is described as the reduction in heart rate after exercise, and
it is a potential marker for important clinical outcomes, [11-
13]. 1t is thought that delayed HRR may be associated with
mortality in cardiovascular disease [ 14, 15]. The relationships
between HRR and both primary BP and circadian BP patterns
in primary hypertension have been investigated in several
studies [16-18]. However, there have been no studies
of the relationship between WCH and HRR. Since there are
several studies in the literature highlighting a relationship
between WCH and autonomic nervous system dysfunction,
we hypothesized that there might be an interaction between BP
and HRR in WCH. Thus, we investigated cardiac autonomic
function as reflected in HRR indices of normotensive and
WCH patients, according to their circadian rhythm types of BP.

Material and methods
This cross-sectional study was conducted between
January 12,2020 and January 02, 2021. The study was designed
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in conformity with the Declaration of Helsinki, as updated in
2013, and with good clinical practices. The study was approved
by the local ethics committee and written consent was obtained
from the participants.

The study included 120 patients over 18 yrs, who had
applied to our outpatient clinic for a check-up, and who had no
previous diagnosis of hypertension. Of these patients, SO were
diagnosed with WCH, based on their in- and out-of-office BP
measurements, and 70 were considered normotensive, based
on their normal in- and out-of-office BP values. Patients
were excluded if they had any known chronic obstructive
pulmonary disease; cardiovascular and cerebrovascular
diseases; congenital or acquired valvular disease; hypertrophic,
dilated, or restrictive cardiomyopathy; congestive heart
failure; cardiac conduction disorders or arrhythmias; diabetes
mellitus; renal failure; known drug use; thyroid disease;
malignancies; smoking or alcohol abuse habits.

The age, gender and body mass index (BMI) of the patients
were recorded. The BMI was computed as body weight (kg)
divided by height squared (m?).

In-office blood pressure measurements

Before the BP measurements were taken, all of the participants
were instructed not to eat, smoke, drink tea or coffee, or consume
caffeine in any form. BP was measured after S min of rest; three
readings were taken at S min intervals on two different days.

Out-office blood pressure measurements

The participants were given verbal and written instructions
about how to measure their BP at home. The measurement
device was given to the participants, and they were told to
measure their BP at home, four times a day, on three different
days. The participants were instructed not to eat, smoke,
drink tea or coffee, or consume caffeine in any form before
measuring their BP, and to rest for 5 min of before making the
measurements [19].

Monitoring ambulatory blood pressure

Ambulatory BP monitoring (ABPM) was evaluated using
a Tracker NIBP2 monitoring device (Del Mar Reynolds
Medical Ltd., Hertford, UK). Data from the first hour of
monitoring was excluded from the analysis. The BP readings
were auto-recorded at 15-min intervals over 24 hr. Records
were agreed if >85% of the raw data were valid. The absolute
decrease and the percentage decrease of the systolic BP
(SBP) for the nighttime to daytime period were calculated.
Bedtime was defined according to a patient’s diary, which
documented the time they went to bed and the time they got
up. The nighttime BP measurements for the time in bed were
determined from the ABPM data. Daytime BP was defined as
the mean BP during the remainder of the 24 hr period. Mean
BP was computed as the diastolic BP (DBP) plus one-third of
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the pulse pressure. The percentage decline in the nighttime
BP was computed as follows: (mean daytime BP — mean
nighttime BP/mean daytime BPx100). Non-dippers were
defined as having a decline in mean nighttime BP of <10%.

Based on the 2018 European Society of Hypertension
(ESH) and European Society of Cardiology (ESC) guidelines,
a diagnosis of WCH was established if the in-hospital
measurements showed a mean SBP and DBP of >140 and
>90 mmHg, respectively, and the daytime ABPM showed
a mean SBP and DBP of <135 and <85 mmHg, respectively.
Patients with a mean BP of <140/90 mmHg in the outpatient
clinic measurements and <135/85 mmHg in the daytime
ABPM were considered normotensive [20].

Treadmill exercise testing

Treadmill exercise testing was performed on all parti-
cipants, aiming to reach an age-adjusted maximal heart rate
using the modified Bruce protocol. 85% of the predicted heart
rate achieved by all participants. A standard 12-lead ECG with
Mason-Likar modification was recorded at 25 mm/sec. All
participants had at least 3 min recovery with no cooldown
after reaching peak workload. Exercise capacity was evaluated
as the metabolic equivalents (METs) at peak exercise. The SBP
and DBP at maximum exercise were recorded and defined as
SBPme and DBPme, respectively. The HRR indices, HRRI,
HRR2, and HRR3, were computed by subtracting the heart
rates at the 1%, 2", and 3" min of the recovery period from the
maximal heart rate during exercise.

Transthoracic echocardiographic examination

Transthoracic  echocardiographic ~ examination — was
evaluated with a System Five cardiac ultrasound scanner (GE
Vingmed Ultrasound, Horten, Norway) with 2.5-3.5 MHz
transducers. Echocardiographic data were used to compute

left ventricular ejection fractions.

Statistical analysis

Statistical analyses were conducted using IBM SPSS 20.0
for Windows (IBM Corp., Armonk, NY, USA). Numerical
variables were found to have normal distribution using
the Kolmogorov-Smirnov test, and these values are presented
as the meantstandard deviation (SD). Categorical variables
are presented as value (percentage). Student t-tests were used
to compare intergroup numerical variables. Chi-square and
Fisher’s exact chi-square tests were to compare categorical
variables. Relationships between numerical variables were
examined by Pearson correlation analysis. Multivariate linear
regression analysis was used to determine the effects of
various variables, including age, gender, BMI, basal HR, left
ventricular ejection fraction, MHR, duration of exercise test,
peak exercise capacity, maximal heart rate, SBPme, DBPme,
and the HRR1, HRR2, and HRR3, on the percent decline in
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Table 1. Baseline characteristics of dippers and non-dippers in the normotensive and WCH groups

Normotensive WCH
Variable Non- Dipper, p dli\Tone-r Dipper, p
dipper, n=35 n=35 nll]; s ! n=2§
Age, yrs 52.9+11.3 51.4+13.4 0.614 52.7£16.4 52.0+£10.9 0.834
Gender
Male 22 (62.9) 24 (68.5) 0.800 16 (64.0) 15 (60.0) 0.990
Female 13 (37.1) 11 (31.5) 936.0) 10 (40.0)
BMI, kg/m? 29.4+4.0 30.3+5.1 0.414 28.3+£3.5 29.2+4.8 0.373
SBP, mmHg 129.3£3.6 128.5£3.2 0.329 156.9+6.3 154.6£7.0 0.153
DBP, mmHg 79.5+4.9 80.4+4.2 0.426 98.9+6.1 99.4£5.0 0.708
Basal HR, bpm 73.3£9.6 71.2+7.4 0.309 78.3+8.8 77.4£10.0 0.691
Left ventricular EF, % 64.3£3.8 65.2+3.4 0.300 65.0+3.6 64.1+4.0 0.332
LVDD, cm 4.6%0.6 4.5£0.5 0.350 4.7£0.5 4.6£0.4 0.393
LVSD, cm 2.9+0.3 3.0+0.4 0.241 3.0+0.5 3.1+0.4 0.439
IVST, cm 1.1+0.3 1.0£0.2 0.197 1.1+0.4 1.1+0.3 0.738
IVRT, ms 89.3£11.6 88.6+10.8 0.795 92.5+15.8 91.6+14.9 0.837
LA diameter, cm 3.5£0.4 3.410.3 0.241 3.610.3 3.5+0.4 0.322
E/Aratio 1.1+£0.3 1.0£0.3 0.168 1.2+0.3 1.1£0.3 0.164
LVMI, g/m? 88.4£14.5 87.5£13.7 0.791 90.3£16.3 89.2+1S.1 0.806
Systolic 24-hour ABPM, mmHg 116.3£3.4 108.5%3.6 <0.001* 118.1+3.8 106.1£3.5 <0.001*
Diastolic 24-hour ABPM, mmHg 70.4£3.2 65.2£3.4 <0.001* 72.4£4.5 66.8+3.8 <0.001*
Systolic day ABPM, mmHg 120.1+4.2 115.5£3.6 <0.001* 122.4+4.5 113.4+4.8 <0.001*
Diastolic day ABPM, mmHg 74.7+4.4 70.6+4.3 <0.001* 76.214.8 70.21£4.2 <0.001*
Systolic night ABPM, mmHg 112.0+2.9 100.0+4.0 <0.001* 117.4+3.3 103.7+4.2 <0.001*
Diastolic night ABPM, mmHg 65.5£2.3 60.2+3.2 <0.001* 66.5£4.2 60.8+3.4 <0.001*
Decline in nighttime BP, % 6.7£2.3 13.7£2.1 <0.001* 6.4£2.4 13.3+2.2 <0.001*

Data are mean+SD or value (percentage). * significantly different from respective non-dipper value.

ABPM, ambulatory blood pressure monitoring; BMI, body mass index; BP, blood pressure; bpm, beats per minute;

DBP, diastolic blood pressure; EF, ejection fraction; E/A, peak velocity of early diastolic flow/peak velocity of late diastolic flow;

HR, heart rate; IVRT, isovolumetric relaxation time; IVST: interventricular septal thickness; LVEDD, left ventricular end-diastolic diameter;
LVESD, left ventricular end-systolic diameter; LVMI, left ventricular mass index; SBP, systolic blood pressure.

the nighttime BP of the WCH patients. p<0.05 was considered
statistically significant.

Results

The mean age (50.3£14.5 yrs vs. 52.0£12.4 yrs, p=0.498),
male gender distribution (38% vs. 34.3%, p=0.090), and
mean BMI (28.8+4.2 vs. 29.8+4.6 kg/m?, p=0.182) were
similar between the WCH and normotensive groups. In-
office SBP (154.746.9 vs. 129.4£3.2 mmHg; p<0.001)
and DBP (101.2+5.5 vs. 85.3+4.5 mmHg, p<0.001) were
higher in the WCH group compared to the normotensive
group. Echocardiographic parameters were similar between
the WCH and normotensive groups.

Demographicand clinical characteristics for the non-dipper
and dipper BP patterns in the WCH and normotensive groups
are shown in Table 1. There were higher mean 24-hr, daytime,
and nighttime BPs and a lower mean decrease in nighttime
BP (6.742.3% vs. 13.7£2.1%, p<0.001) in the normotensive,
non-dipper group compared to the normotensive, dipper
group. There were higher mean 24-hr, daytime, and nighttime
BPs and a smaller mean decrease in nighttime BP (6.4+2.14
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vs. 13.3+2.2%, p<0.001) in the WCH non-dipper group
compared to the WCH dipper group.

The mean HRRI1 values were lower in the normotensive,
non-dipper groups compared to the normotensive, dipper
group (26.8+3.6 vs. 29.0+3.4 beats per min (bpm), p=0.011).
The mean HRRI values were lower in the WCH non-
dipper group compared to WCH dipper group (25.5£3.0 vs.
30.3+3.1 bpm, p<0.001) (Figure 1). There was no significant
difference between the groups in terms of the other parameters
of the treadmill exercise test (Table 2).

In the WCH group, there was a positive correlation between
the HRR1 values and the decline in the nighttime BP (r=0.523;
p<0.001) (Table 3) (Figure 2). HRR1 (B+SE=0.43%0.11;
p<0.001) and DBPme (B+SE=0.1410.07; p=0.040) were
found to be independent predictors of the percent decline in
the nighttime BP (Table 4).

Discussion

In this study, mean HRR1 was lower in the WCH non-
dipper group compared to the WCH dipper group. Overall,
in the WCH group, there was a positive correlation between
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Table 2. Results of the treadmill exercise test grouped according the dipper and non-dipper status in the normotensive and WCH groups

Normotensive WCH
Variable dNon- Dipper, P Non— Dipper, p

ipper, n=35 dipper, n=55

n=35 n=55
Duration of exercise test, min 8.7+2.1 9.0£2.3 0.571 8.9+2.5 9.2+2.4 0.610
Peak exercise capacity, METs 12.8+2.6 13.4£2.4 0.320 12.6+2.3 13.242.5 0.300
Maximal HR, bpm 155.0 £10.6 156.6%8.5 0.488 158.9+7.4 160.1+8.4 0.528
SBPme, mmHg 143.216.0 141.8+5.4 0.309 145.5+8.3 146.0+6.2 0.718
DBPme, mmHg 82.417.3 84.5+7.5 0.239 82.0+5.7 84.2+6.4 0.134
HRR1, bpm 26.8+3.6 29.0+£3.4 0.011* 25.5+£3.0 30.3£3.1 <0.001*
HRR2, bpm 48.3+6.1 49.8+6.8 0.335 47.0£S.5 48.1£5.9 0.423
HRR3, bpm 62.916.3 63.3£7.0 0.802 64.4£6.0 64.916.8 0.745

Data are mean+SD. * significantly different from respective non-dipper value. bpm, beats per minute; HRR1-3, heart rate recovery indices;
SBPme, systolic blood pressure at maximum exercise; DBPme, diastolic blood pressure at maximum exercise; METSs, metabolic equivalents.

the HRRI values and the decline in the nighttime BP. Linear ~ Table 3. Variables associated
regression analysis showed that HRR1 was an independent ~ with the percent decline in nighttime BP

risk factor for the decline in BP. Review of the literature . Normotensive WCH

showed that the current study is the first to examine whether Variables . P . P

HRR plays a role in the differences in the circadian BP profiles

of WCH patients Age -0.031 0.798 -0.180 0.122
WCH is a subtype of hypertension with recently increasing Male gender e g 0.071 b

incidence among patients and awareness among clinicians ~ BMI 0.030 0.982 0.070 0.630

[21]. In previous studies, the etiopathogenesis of WCH has ~ Basal HR 0.170 0.159 0.105 0.757

been investigated, as well as in cases of masked hypertension | . ventricular EF 0.150 0.205 0.173 0.143
[22, 23]. If the causative factors of WCH can be identified, it

LVDD -0.131 0.248 -0.150 0.120
will also be easier to prevent WCH-related cardiovascular
diseases [24-26]. The frequency of WCH is associated with LVSD 0-180 0.192 0-110 0653
ethnicity, gender, age, high anxiety, metabolic syndrome,  IVST HELDY By LIS Lt
chronic kidney disease and abnormal sympathetic and  IVRT -0.114 0.406 -0.132 0.385
endocrine systemsassociated with ethnicity, gender, age, high LA diameter .0.143 0.319 0.124 0.267
anxiety, metabolic syndrome, chronic kidney disease and ¢, o 0122 0.395 0.138 0.205
abnormal sympathetic and endocrine systems [27-30]. BPs

LVMI -0.178 0.204 -0.150 0.186

that are normal until measured by a healthcare professional
Duration

may suggest that this hypertension is related to the autonomic : _
of exercise test, min

0.098 0.459 0.115 0.367

nervous and endocrine systems. In addition, WHC patients
Peak exercise

capacity (METs) 0.108 0.322 0.172 0.169

are thought to be greater risk of cardiovascular events [31]. In

a metaanalysis study evaluating the effect of WCH on cardiac
. . . X Maximal HR, bpm 0.084 0.658 0.164 0.209
structure and function, left atrial diameter and left ventricular

mass index were found to be higher, while E /A ratio was lower SBPme 02 0.035* e 0.028
[32]. However, these findings may be related to comorbid =~ DBPme 0.315 0.010* 0.340 0.008*
diseases whose effects have not been adjusted. Therefore, we ~ HRR1 0.351 0.003* 0.523  <0.001*
excluded those with any comorbid disease in our study. This ~ pp, 0.152 0.285 0.175 0.185
may cause echocardiographic findings to be similar between HRR3 oA GG N e

the WCH and normotensive groups.
* significant variable. BMI, body mass index;

DBPme, diastolic blood pressure at maximum exercise;
of the heart rate within a few minutes after Stopping physical E/A, peak velocity of early diastolic ﬂow/Peak Velocity of late
exercise [33]’ It’ thus) indicates the dynamic balance and diastolic ﬂOW; EF, ejection fraction; HR, heart rate; HRR1—3, heart
rate recovery indices; IVRT, isovolumetric relaxation time;
IVST: interventricular septal thickness; LVEDD, left ventricular
activation and SYmPathetiC withdrawal [33]- The attenuation end-diastolic diameter; LVESD, left ventricular end-systolic

of HRR, or a blunted decrease in heart rate immediately =~ diameter; LVMLI, left ventricular mass index; METs, metabolic
equivalents; SBPme, systolic blood pressure at maximum exercise.

HRR is described as the rate of decrease or normalization

synchronized interaction between parasympathetic re-

post exercise, suggests prevailing sympathetic activity

S8 ISSN 0022-9040. Kapanoaorus. 2022;62(4). DOI: 10.18087/cardio.2022.4.n1897



COXPAHUTb CAMY
XKXNU3HDb

cnrq

(RANarnMeNO3VH) rrenar 0w

®OPCUTA - ERBUHCTBEHHDbIN
NMPEMNAPAT, MOKA3ABLUNA CHUXXEHUE
PUCKA CEPAEYHO-COCYAUCTON
CMEPTU BE3 TUTPALIUA

ana NAUMEHTOB C XCHHOB*'3

26*

CHuKaet puck CC cmeptn
1 rocnuTanusauvin no nosopy CH*3
0P0,74, 21195% (0,65-0,85),p =0,000001, NNT =21

18 #30*

CHMKaet puckK CHMKaet puckK
CC cmepT** rocnuTanusayund**
0P0,82, 195% (0,69-0,98) 0P0,70, A1195% (0,59-0,85)

#meercs @PAKTEPHICTUK: CHIBKEHIA OTHOC) CePIIPUHO-COCYANCTON CMEPTH KaK KOMTIOHEHTa NepBIYHOI KOHEUHO TOUKI
8 wccnegjoaniit DAPA-HF v OTcyTCTBIA HeoBXOAMMOCTA THTDOBATb 03y Aanargno3ua A naumerTos ¢ XCHHOB Bre 3aucumocy o (/1 2 Tuna.

1 Tabnertka 1 pas3 6e3 BkntoueH B XKHBJIM*un OHNGC3,

10 mr’ B CyTKWN'

QOPCHTA, 10 mr (nanarnngno3ns). Kparkas HCTRYKLIA 1o MeAVUMKCKOMY npyMeHerito. PervicToaLimonHbii Homep: - 002596, Toprosoe HasBare: Gopcnra (FORKIGA).
HeNaTeHTOBAHHOE Ha3BaHIeE: Aanarnuno3inH. lexapc opwma: TabneTw, NOKPbITble e Tokasarvie K npumeeHmio: CaxapHbiii Avader 27ina y B3pocbix nauyIeHTos
8 AOTOTHEHHE K AVETE 1 QUSUECKAM YIDaXHEHHAM ATR YIYULIRHUA ITHKEMVAIECKOTO KOHTPOTA B KA4ECTBE: MOHOTEDAIWW, KOTAa MPHMHexe METDOPIIHA HEBOSMOXHO BBz
I0CTH; KOMOMHUD Tepanii ¢ MeTh MbQOHWTMOYEBIHb! (B TOM UNCTE, B KOMOUHALMM C METGOPMUHOM), wamnmmﬂunnaw
mmomap_w munenuaunnentwgasbl 4 (INM-4) (B Tom uucne, B mMﬁm ialm C Metg q)oprw HOM); aroHucToM peuﬂnmaoa IMioKarok omoﬁunm nnﬂunenmqa [ﬂﬂ
TIDONOHTUDOB3KHOTO AEHCTBIA B KOMOUHALIM C METOOPMAHOM; MpenapaTami HHCy!
IEPOPANLHOTO NpHMHeHAR) M OTCYTCTBUM aZeKBATHOTD FTUKEMIMECKOTO KOHTPORA Ha i Tepan, apweuf/ macnwpowuﬁ TepaTI C METOOPMUHOM, TPH
13HHOM Tepanitn. CaxapHbiit AuabeT 2 Tvna y B3poCIbix NaLMEHTOB ¢ wmuwbu*wu HO30M CEPACYHO-COCYANCTOTO 3a60n1eBaHYA WM ABYMA 1 Bonee GaKTopaMit (epaeyHO-COCYANCTON
DUCKE™ F1A CHIBKEHUA PICKA FOCTUTATIA3ALIMM 110 I0BORY CEPACUHO HEZOCTATOUHOCT, * MKUMH > 55 71€T W > 60 €T Y XEHLUIMH 1 HATUUME He MeHee OAHOT0 GaKTopa pu
CTHTIARENAR, 3pTEpUANSHGS TTEDTEH3AS, KyPei. XpOHHYECKQR CEA|Ias HeOCTATO4HOCTS. XPOHIECKRA CepAeutan HeoCTarToHHOCTS (IHV GyKLUORaTBHBIA Knacc o KnaccpykaL
NYHA) utmw-\Howﬁpmuuewa;\ﬁpa'aynsph(nmnuveumsmmw-\ 1A PHCKa CBP/IeYHO-COCYANCTON CMeQTI U FOCTMTANI3aLIWM 10 MI0BORY CePAIRUHON HEAOCTATOUHOCTI. XpOHUUecKan
POCIbIX NALIMEHTOB C PHCKOM ee NPOTPECCPOBaHHA 1A YMeHbLUEHIA PHCKa YCTOMMBOr CHibkeHita pCKO, HacTyneHitA TepMuHanbHoi
COCYAVICTON CMEPTV H FOCTMTANK3ALLIA N0 NOBOZLY CePALUHOI HEAOCTaTOUHOCTH. [TpOTHBONOKa3aHYA. « [NEDUYBCTBITENbHOCTH W HaNYMe
MONO3HY - WK K N0BOMY U3 BCTIOMOTATEIbHbIX BELLIECTB B COCTaBe npenapara. - CaxapHbiif Aviabet 1-ro Tna. - JuabeTuaeckiti Keroaumaos.
CKO) < 25 wneik 1,73 M (2014 Hasana Tepanuv) (B CBA3N C OTPHAYEHHSIM OMIBTOM MDHMEHEHHA B KUHIECKIX UCCTIEOBIHIRX).
« TepMUHaNbHAA CTaAUA NOYEUHOI HEAOCTATOYHOCTH, TPefylolLas MPOBEAEHNA AUani3a (B CBA3M C OPaHUYeHHbIM OMbITOM NPHIMEHEHHA B KNMHUECKIX HCCTER0BAHAX). » HacneACTBeHHaA
HeNEPRHOCMOCTb NaKTO3b, A12QULIMT NaKTa3bl W CUHADOM IMIOK030-TanaKTo3Hoji Manbabcopbuyi. « BepemeHHoCTb 1 Mepiog FpyAHOT BekapwnuBakws.  Bospact o 18 mer (8 caAsn
C OTCYTCTBIEM KNMHAYECKUX AaHHbIX N0 30dEKTUBHOCTA 1 Be30nacHoCTW anarngno3ua 8 ianHoii B03paCTHoi nomynaLiAw). C OCTOPOXHOCTbIO: MeyeHOUHas HeAOCTaTOUHOCTb TAENOi
CTeTeH, QeI MOCBJEAMTENLHOT CACTEW, N0BBILEHE NOKA3ATENA FevaTOKDHTA. TDHMEHeHAE B 1EpHOf GEpeMeHHOCTH U TDYHOTO BCKAPMBaHA. GepeNeHHOCTb. B (B3 Tew,
4TO NpUMeHeHVe Aanarnuno3uHa B nepios GepemeHHOCTH He W3yUeHo, npenapat NPOTHBONOKa3aH B Nepwod BepemerHocT, B cyuae AuarHocTpoBanwA fey
AANaTTHBO3HHOM AOTKHA GoiTo NPeKpaLiena. [lepioz TPYAHORO BCKAPMIBaHUA, Heu3BECTHO, NPOHIKAET N A3NaTHQNO3MH /T €10 HEAKTVBHSIE METAOOTMTbI B IDYAHOE
WCKIIOUHT PUCK AT HOBOOEHHbiX/MTaZeHte. Jlanarmuapnosuk npoTWBONOKA3aH B NepHOA TPYAHOTD BCKaPMIMBaHIA. CTIoCoD MpiueHeHUA 1 0361, BHYTDb, HE3aBACHMO OT npinéna
AL, He paKesisas. (2. Mororepan: pesomedyenian 203a npenapara Dopcura coctesnAer 10T 1 a3 T, KowGuAOBaKHas Tepan: pexomeyenaA 403a npenapara Qopaura
coctanAer 10r 1 pas B cyTki B KOMOUHaLIMY C METGOPMUMHOM, MPOM3BOAHIMI CyNIbOOHITIMONEBIHb (B TOM YCTE, B KOMOHALIMY C METHOPMUHOM), THASOMVAVHANOHAMM, HHTUOMTOpaNI
U4 (8 Tom wicne, B KOMOUHALWA € METGOPMUMHOM); aroHucTom peLientopos [MIM-T — 3KceHaTUAOM NPONOHTPOBAHHOTO AGCTBIA, B KOMGUHALWM C METGOPMIHOM; Mpenaparam
VHCYMHA (B TOM YCTe, B KOMOUHaLMIA COLHMM WV BYMA THTIOTIAKEMAYECKUMI PENapaTaMi A1 IePODAbHONO NPMEHEHHS). CLENbI0 CHIDKEHAR PHCK TUNOTMKEMIN NIDU COBMECTHOM

) KceHaTIoM

GonesHb nove. Xpornieckan Goneskb nove
CTaM MOYEYHOIA HEAOCTATOUHOCTH, CEPARYHO:
82HANHE3E AHTHOHEBOTI|ECKOTO OTeKa K Al
« Hapywerute GyHKkuu novex npy pacuetHoit CKO (p

=

TuTpayun’ B pekomeHpauunm no XCH?

Zeifcraue. Mpodunb Ge3onackocT Aanarudno3ia OLIEHVIBAK B KNMHIMECKIX MCCe0BaHMAXa Be30MacHOCTH 1 3HEKTMBHOCTH flanarmudnosia npw npimeHeHn A Tepanin (L2,
XPOHU|ECKOM CeARYHOM HELOCTATONHOCTI 1 XDOHWYECKOR 6ONe3HN nouek, B Nepuoa MoCTPEruCTPAUMOHHOro Habnioaerwa. Mpodunb Ge30nackocT Aanarmuno3nHa no U3y4aembin
B CCTZ0BAHUAX TIOKa3aHWAM Bbin conocTasinm. TRKeNas THNOTIKEMAR 1 AMBBETHIECKHI KeTOaLI03 HaGNIOAANHCh TOMLKO Y NaLIVEHTOB C CaxapHbit abeTon. HexenarenbHbie peakLium
He B6U1 [03032BACHMIMA. BOMOXHbIE Ha GOHe TeparA ANATTHQNOSUHOM HEXEATEMbHbIE PE3KLM PACTIDELETIeHs N0 CUCTEMHO-OpTaHHbIM KIaCah € YKa3aHUEM YacToTbl ux
BO3HUKHOBEHWA COMMACHO pem\'euqauuw BO3: ouetb yacto (=1/10), vacto (=1/100, <1/10), Hevacro (=1/1000, <1/100), peao (=1/10000, <1/1000), ouenb peako (<1:10000)
W HEYTOUHEHHOJ! YaCTOTb (HEBOSMOPKHO OLIHHTS Ha OCHOBAHMY MMEIOLLUXCA ZaHHbIX). Hmbcmwu,« TIapa3yTapHble 3360M1eBaHAA: YACT0™ — BYNbBOBAVHHT, BANAHHT 1 (BA3AHHbIE C HINIM
TeHUTaTbHbIE HHQEKLIMIE, WHOBKLIAA MOYEBLIBO, IyTeii™ Heyacro* 0  3y2L, FIOKOBbIE MHOEKLIMOHHblE 3aB0nel MU‘4Crpr‘JKU7HL‘<pUHH Wi Qacumut
MIPOMEXHOCTH (rarrpexa GypHbe). HapyLueyA co CTopoHbi 06Mera BLLIECT Y NUTaHWA: 04eHb YacTo (npu npymeeHum B KoMOH JbGOHIIMONEBI-
Hbl W UHCyMMHOM)'; Heyacto™ — chinkenute OLIK™, xaxna; peako — Avaten ,werx /i KeToaunao3 (npw npuwetenn npu CJ12)' Hamwwnr ﬂ[)(HM HEpBHOI CHCTEMbI: YacTo®
TONOBOKPYKeHe. HapyLLIeHHA CO CTOPOHI XENYI0UHO-KULIEUHOTD TPAKTa: HEUaCTo™ — 3aMop, CyXacTb B0 PTY. HapyLueHwA Co CTOPOHSI KO 1 OJKOXHbIX TKaHEM: 4acTo™ — Coinb; 0veb
PEIKO — aHTVOHEBPOTWYECKN OTeK. HapylueHIs O CTOPOHbI KOCTHO-MBILIEUHOM CHCTEMbI W COBIMHUTENBHOI TKAHM: YacTo® — GoMb B Cruke. Hapywiewi o CTOpOHI noek
W MOUeBLIBOAALLMX MyTeif: UacTo™ — AM3ypits, NOMMYpUA; Heu — HUKTypus. JlaBopatopHble M MHCTDYMeHTaNbHbIe akHbIE: Yacto* — Avciunaemita’, MOBbILLRHME 3HadeHIA
TEMATOKPUTAG, CHIPKEHIME NOYEUHOTD KAMPEHCA KDEATUHHHA Ha HauallbHOM 3Tane Tepanuub; HeuacTo™ — noBbiLLeHIE KOHLEHTPALIMI MOYEBUHbI B KPOBM, NOBBILIEHME KOHLIEHTPALWM
KPeATIHYIHA B KDOBY Ha HA4aNIbHOM 3Tane Tepaniu’. “TIPEACTaBneHb! AaHHbI NPUMEHeHWA npenapata 0 24 Heaenb (kpaTkopoLHan Tepanita) He3aBICAMO OT NpHEMa ZONONHUTENbHOM
TTONTUKEMHYECKOT0 MPeNapaTa. ‘(M. COOTBETCTBYIUE NOAP3AEN Hixe A N0y e AONOTHATETsHON VHOODNLLI. By5BOBaTVHHT, GTaHIAT U (BAB3HHE C HINIA TeHTaTbHE
UHOBKLIAW BKTIOUAIOT, HAPUMED, CTEZyiOLe 3aDaHee OMEAEEHHbIE MPEANOUTUTENbHEIE TEpMUMHbL BYTSBOBATMHANbHYIO TPUGKOBYID UHQEKLMO, BaMHANbHyI0 UHQeKLIO, Ganawi,
TPHGKOBYI0 VHEKLIN0 NOTOBRX PTHOB, By5BOBATHHANHl KBHAWAC3, BYTbBOGIVT, K2HEHZO3HbIA GATaHT, FeHUTToHiKGHIAO3, QKLY NONOBBXOPTZHOB, HHOEKLIO N0N0BbX
(ODI2HOB Y MyXUitH, MHOEKLLO M07I0BOTD Uewa, BYBHT, GaKTepuanbHbii BarvHUT, aBC1IeCC By bgb. VIHORKLIA MOUeBLIBOJALIMK Ty Telt BKTI0UaeT CegyioLie MDEAONTTENbHbIE TepMIH,
NIePeUNCNIeRHble B Mopagke yObIBAHIA YacTOTb MHEKLMA MOYEBBIBOAALLMX MyTef, LWACTHT, MHAEKLIMA MOYEBLIBOIALLIMX NyTeld, Bbi3BaHHaA Gaktepuami poga Escherichia, udexuma
MOYEN0f0BOr0 TPAKTa, \,vmuwdmu TPUTOHHT, YPETPUT, MHOeKLAA noyex u npoctaruT. ‘Crinkerwte OLIK BrouaeT, Har \qu CIeyHOLLME 3apaHee ONPEeNeHHble NPeANOTHTENbHbIE
TEDMHHSI: 06e3BOIBIHIE, TATOBONEHIA, ApTEpUaNbHAA ruNOTEH3MA. TIonyyDHA BKIOUET NPeSNOUTTeNbHbIe TEpMYHbE NONTAKAYPIS, TOMUYPIA U YCHTEHiE AuyPe3a. “CpEHAe Y3MeHeHMA
3HaUeHIIA reMaTOKPITa T UCKORHbIX 3HaueHWii cocTaBunk 2,30% B rpynne AanarnidinouHa 10 r no cpasHeHutio C-0,33% B rpynne nauieBo. 3HaueHuia remarokpua >55% omedetbly 1,3%
MAUWEHTOR, oMy “aBLLIMK AANATHONO3H 10 M7, 10 CPaBHeHMI0 € (4% natifeHToB, nonyuaBLAX naLeGo. "Cpeiee Y3MeHeHWe ey OKa3aTeNeit B NPOLIEHTaX OT UCKOAHbIX 3HaeHHI
B rpynne Aanarnudnosuka 10 Mr 1 rpynne nnatiebo, coose 10, COCTaBMNO: oﬁ wit xonectep 2,5% no cpasHermto ¢ 0,0%; xonecrepur-JNBIT 6,0% no cpasHermio ¢ 2,7%;
xonecteput-/I1HIT 2,9% o cpasreruio ¢ 1,0%; Tpuranuepwsl -2,7% no cpasennto ¢ 0,7%. Omveuerio  uccnegosaniy DECLARE. Yacrora ocHosana Ha rogosom noasatete. HP orveuera
1p# NOCTPErVCTPaLMOHHOM HaboeHiu. Chilb BKI4GET CeayIOLLME NDEATOHTUTENbHBIE TEPMAHb, NEPeUHCTIHHbIE B NOPAZKE UacTOTbI Pa3BHTA B KIVHIIECKIN UCUTRA0BIHHAX. Cbil,

HasHaveHWn npenapara Qopcura ¢ Npenapatamin MHCYIVHA WM NPenapatamyl, NOBBIUIOWMM CEKDELMIO MHCYIUMHA (HANDHUMED, C NPOM3BOAHBIM CYNbOOHWIMOUEBMHI), MOXET
T0TPEGOBATBCA CHiKeHHE 0361 DENaDATOB MHCYAHA WTW TPENaPATOB, NOBKILAIOLLYX CEKDLMID WHCYNHA. (TAPTOBaA KOMOMHIPOBAHHAA TeparA C METQo)
npenapara Qopcura cocragnaer 10 wr 1 pa3 8 cyTku, £03a MeTdophnka — 500 wr 1 pa3 B € HeaJJeKBATHOTO FIKEMIHIECKOTO KOH ﬂ

C[12'y B3POCNbIX MAUEHTO C YCTaHOBNEHHbIM AUATHO30M CePARYHO-COCYAMCTOrO 3a6071eBaHAA Wi AByMA M Gonee daKTopamin CePARYHO-COCYAUCTOTD PUCKA AN CHIKEHWA PUCKa
TOCTHTan3aLMy Mo M0BOAY CepACUHOI HELOCTATONHOCTIA: PeKomMer/lyeman Ao3a npenapata Bopanra cocrasnAer 10 Mr 1 pa3 B cyTki. XPOHHUeCKaR (ePAEYHaR HEAOCTATOUHOCT.
Pexomeryeman fo3a npenapara Gopara cocragnser 10 mr 1 pa B cyTkit. Xporuueckan 6onesb novek. Pekomerayemas 103a npen 0o opanra cocragnaer 10 Mr 1 pas B cyTkir. MoBouroe

XCHHOB — XpoHitueckan cep/iesHan HeAOCTATOYHOCTD CO CHIRKeHHOR dpakLelt Bbibpoca, (C — cepaeyo-cocyauctbift, CH — c
(0BbITHA NEPBHUYHOI KOHEYHOM TOUKM: CePALYHO-COCYANCTAA CMEPTb, FOCNMTANK3ALIA 1 HEOTNOXHOE 00paLLieHve No f )m,‘\/(

1. IHCTPYKUMA NO MEAMLIMHCKOMY NPUMEHEHMIO NekapCTBeRHOro Npenapata Qopaura (TabneTkw, NoKkpbITbie NeH0YHoiA 060104KOI Sr\'r
obpauienua 14.10.2020). 3. McMurray J)V et al. Dapaglitlozi mmPa ients with Heart Failure and Reduced Ejection Fraction. Nqu Med. 201
Marepuan npegnas A CrIeLManiCToB 3ApaBooxpaHenHs. Hivetotca mpotw 3¢ Mepen Has MbTECb, NI0XaNYICTa, C

DACUHAA HELOCTATOUHOCTD.
t

0 wr). P

Nov

000 <AcTpa3enexa Oapmacoionkans». 123112, - Mocksa,

1-it Kpacworsapaedickuid npoe3a, .21, cp. 1., Bawna «OKO», 30 srax,

Ten.: +7 (495) 799-56-99, dakc: +7 (495) 799-56-98. www.astrazeneca.ru, ww
FOR_ RU-13070. lata oaobpenus: 28.03.2022. flata uctevenuts: 27.03.202:

* Bkniouas Heor, wuh—*)lp‘mewm 0 npidiHe CH. ** KOMNOHEHT KOHEUHOM NepBIUHOf TOUKH 3QeKTUBHOCTH B UCCneAoBaHYM DAPA
drmp umwmévmmerew nn
81(21):1995-2008. 4. MepeueHb Ki3HEHHO HEOOXOMMbIX 1 BAXHEIHLLYIX NeKapC
it IHCTDYKUYIE/E N0 MeZMUVHCKOMY TIpHMEHeHIo npenapara

Cblfl, 3YAAUIAA Coiflb, MAKYNE3HAA Collb, MaKYNONANYE3HaR Coilb, MYCTYNE3HAA CoiNb, BE3UKYNEIHaA CbiNb, PHTEMATO3HAA Cbinb. B NnalleBo-KOKTPONMpyembiX
Y1 CaKTVIBHbIM KOHTPOTeM KIVHIASECK!X UCCTA0BaHWRX (TPYna, MOy 3BLUGA ANarAQnO3ut: n=3936, KOHTPOMsHaA FpynnG: n=3403) uacTora pasBimiA coni 65113 COXelty MaLeHTos,
LUK ranarmrbrmm (1,4%), u nauvenTos 8 Knmpmbnnn rpynne (1,4%), 4TO COOTBETCTBYET KaTeropiil UaCTTbl «acto. *OTueuenbl y = TIAUVIEHTOB, MPUHUMABLLMX
Janarmmuw 8 7103 107, 1 Ha > 1% ualle, yem 8 rpynne nnae6o. **Omeuenbl y > 0,29 nauwertos v Ha = 0,1% vaue uy Gonbluero KOM4eCTBa NALIEHTOB (KaK MUtHHMYM Ha 3)
B rpynne Aanarnunosuka 10 Mr no cpasHeHwio ¢ rpynnoii nnauebo, BHe 3aBUCHMOCTY OT NPHeMa AONONHUTENHORO TUMOTMKEMUYECKOr0 npenapata. VHCTYKLMA Mo MeALIMHCKOMY
IpUMEHeHUO MeKaPCTBEHHOTO fpenapara opaura (1aberki, NOKDHITe FIeHOHOI 0600uKof, 5 i, 10 wr). PervcTpatimorHoe ygocTogepese T — 002596 or 21.08.20141

A-HF.
8.2014. 2. KnuHmueckie pexoMeHaaLIi XpOHUYECKaR CepeuHas HeAOCTaTouHOCT!
BEHHbIX NIDENapaToR /U1 MEAULIMHCKOTO NDUMEHEHYS. 5.

b 2020.

02596 ot 21.08.

https://scardio.ru;content: Guidelines: 2020/Clinic_rekom_HSN.pdf (nara
lepeueHb 1ekapCTs 1A 06ecedeHis OTARbHbIX Fpaxak

AstraZeneca
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1 Tabnerka Ge3 BKnoueH B XKHBJIMN?
10 mr’ TMTpauun' u OHJNC*

QOPCHTA, 10 wr (nanarnudnosuk). Kparkan WHCTPYKUMA N0 MEMLIMHCKOMY MpukeHeHyto. PerucTpaLlAoHHbii Howep: JIT- 002596. Toprosoe Haseanwe: Gopaura (FORXIGH
K AVIETE I QUI3HUECKIN YTIDKHEHISN F5 YMYULLIEHIS UKEMUUECKOT KOHTPONA B KaUeCTBe: MOHOTEPaNyI, KOTA MpYIMeHetite MeTQOpMUKa HEBO3MOX! 1y HemepeHoc Tepanin ¢ Metdy TIDOU3BOTHEIMI YT 12BMHbI (B TOM YCTE, B KOMBMHaLIMA C METGOPMMHOM), THASOMWIUHAMOHaMH, WHTGMTOpamy AunenmugumnenTinass 4 (1N-4) (8 Tom u
CMETQOPMIHOM); arOHUCTOM PeLenTopos MiokaroHonogoBHoro nomunentigga-1 (TTIT-1) KCeHaTWI0M NPONOHTUDOBAHHOMO AEFICTBIHA B KOMOMHALM € METGOPMUHOM, TaW MHCYMAHA (B TOM WICTE, B KOMGHHALIMA C OBHIAM WIH A1BYMA MNOMKEMAYECKIMI NPENapaTantit A1A NEPOPAIbHOT NPUMEHeHIR) CYTCTBIAM 2/1EKBATHOTO IMAKEMAYECKOTO KOKTPONA Ha AQHHOM Tepanui; CTapTOB0ii KOMOWHAPOBAHHOM
TepanyA CETOOPMIHOM, ¥ LINeCo0BPasHOCTH SaHHO Tepani. CaxapHbii Juaber 2 Tna y B3POCTbX NaLMEHTOB C YCTaHOBNEHHbIM JAaTHO30M CEpe4HO-COCYACTO 3360 A 28y 1 B QD3KTOaMHA epIIeSHO-COCYIMCTONO PHCKa™ AR CHIKEHHR PHCKR FOCTIHTAN3aLIM 10 NOBOJY CepARHHOR HEAOCTATO{HOCTI. * BOBDACTY MYKUMH > 55 1T Wk > 60.1ET  KEHLIMH I HATIHUIAE HE MeHee OJHOT0 QaKTopa picka:
ACTTIAZEMAR, ApTEPHaTBHEA THTEDTeH3, Kypetie. XPOHHHECK2A (epAeUHaR HENOCTATOHHOCTS. XPOHAYECka CepaeUHan HeZoCTaTouHocTy (I QyHkuiMoHanHi Knacc no knacoufunkaLytit NYHA) co cinkerHoil pakLinei BuIGpOCa Yy B3O NaLUMEHTOB ATA CHIBKEHIA PIACKA CEPAEUHO-COCYRUCTOT CMIEpTI 1 TOCTITaTH3ALIAM N0 TOBORY CEPAeHOM HeSOCTATONHOCTH. XPOHUYECKaA Bone3ib novex. Xporiueckan Gonestb
104K Y B3POCTbIX NaLWIEHTOB: C PUCKOM €€ MPOTPECCHPOBAHHA V1A YMEHbLUEHHA PICKa YCTOMYMBOTD ChibkeriA PCKOD, HaCTYMNEHWA TEPMIAHANbHOT CTaiin MONeYHONt HZOCTTOHHOCTH, CePAEYHO-COCYAMCTON CMEPT W FOCTHTANMaLIM 110 TIOBOAY CepAeUHOi HEZOCTaTouHOCTH. ITpOTUBONOKA3aHMA. « [MEPUYBCTBITENbHOCTS WIK HAAUME B HAMHe3e HTMOHEBPOTMYECKOO OTeKa K AANarmgnosuky wiwni k niobowy 13
BUTIOMOTATEfIbHbIX BEUIECTB B COCTaBE I aTa. « (xapHbid gwaber 1-ro Tvna. » Jua i KeToaao3. « Hapywwetve GyHkLn nosex npn pacuersoii CKO (pCKO) < 25 mniwikd1,73 M7 (304 Hauana Tepaniu) (B CBA31 C OTDRHWUEHHbIN ONSTOM NDUMEHEHIAR B KNUHHHeCKIX CCEAl0BaHIAY). « Tepiit MR M04E4HON HeZOCTaTOMHOCTH, TpedyioLLIaA MPOBE.EHWA Auanit3a (B (BAu C o 1 OMbITOM
IDHMEHEHYA B KTHHUYECKI HCCTEZOBaHAAY). « HaCTEICTBeHHAR HerePeHOCHMOCTS AKTO3b, AeQULIT Tk Ta3bi T CHHOM 1I0K030-TaaKTO3HO ManbadcopGLy.  BepenteHHOCTS 1 epiOR DY IHOO BCKaphMBaHA. - Bu3pact 10 18 1eT (8 (BA3H COTCYTCTBMEM KTMHIECKI f@HHBX 10 30eKTHBHOCTH 1 OE30MaCHOCTH AaNarTAQoka 8 JaHHoi BU3pa CocTopoxHOCTL0: eveHouHa
TRKEOM CTEeH, QAL MOUBHBETUTETHO ICTEM, NOBLLCHWE NOKI3aTeTA TeaTOKDHT2. IDAMEHeH#E B NEDHOB GepevieHHOCT  yHOTO BCKADIIVBZHA, GeDeNEHHOCTb. B (B3 CTow, 0 Mpuvene HumHHmbHMHub L \pwwu\uu;mﬁW'\uwwtwwwvJt,\lmmdeu/pu&w,watpwiwimv;umm\d\u WBO3MH0M A0TKHa b pexpalLe
Mepuon 10 BCKGPMIMBIHAA. Hevi3BeCTHO, NDOHUKAET N ANarHANO3UH WMV E0 HEGKTUBHBIE METABONTBI B TDYAHOE MOMOKO. HENb3A HCKAKOUMTB PHCK AN HOBODOM AeHHbix/MnaZeHLieB. Janamgno3iH npoTHBonoKasa 0 BckapMMBaH. Cnoco ny feHuA b, HE3aBHCIMO OT NPHENAa WAL, He pazieBbiBar. CJ12. MooTepanya: pexomerayemas 1o3a npenapara Qopcura cocTagnser
10wr 1pa3 B QT chm\,ypnaaucwepan A pe/cﬂﬂ\ 7033 npenapara Qopa aBnset 10 Mr 1 pas B cyTkit B KOMOMHaLI C MTHOPNAHOM, NDOVSBOTHbIMIA CYRbGOHIOUEBHHbI (B TOM UHCTE, B KOMOMHaLI C Me ¢mn HOM), TUA30MAZHOHOHN i [INT1-4 (8 Tom uiACre, B KOMOWHLUH C MTOODRMHOM); aroHwcTom peLiermopo MIT-1 — SKCeHaTWAOM MPOTOKTMPOBAHHOT AeiiCTBHA,
B KOMONHALIMY C METGOPMIAHOM; POPANbHOTO NPHMEHEHIA). C LENbI0 CHIKEHHA PHCKA TNOMYKEMA NDIt COBMECTHOM Ha3HaseHy npenapata Gopcira ¢ APenapatantit MHCYMH Wk NPENapaTaMw, MOBBILIAIOLIAM CEKDEUUIO WHCYNAHA (HANDUNED, C NPOU3BORHBIM CYIQOHUIMOYEBMHb), MOXE
IOTDEB0BTLCA CHIDKeHHE 0361 TDENADATOB rm,nm,nmpe mam OB C PTOBa# KOMOUHIIPOBaHHA TEpaNUAR C METGOMIHOM: peKoMeHyenas o3a npenapara Dopaira cocrasnseT 10 Mr 1 pa3 B CyTkH, 033 M YTKi. B Cysae HeaeKBaTHORO FAMKENHSECKOTD KOHTPOAA 03y MeTOOpAIAHa CeAyeT yBenuuTy. (/12 B3DOCTHXTALIEHTOB C YCTaHOBNEHHbIM
VGTHO30M CEIENHO-COCYIIMCTOND 3200TeBaHWA Wk ABYA 1 Bonee GaKTopan c 1A CHIPKEHWA PACKA TOCTHTanU3aLyH 10 NOBORY CEPARYHOTE HEZOCTaTOUHOCTH: PeKOMeHz enapata Gopaira cocta a3 B CyTKi. XDOHWYeCKaR CepIeuHaR HeZOCTarO4HOCTb. Pexovierayewa 103 npenapata Gopcra cocrasnaer 10 1T 1 pas B CyTi. Xporirdeckan Bonesib novex
Peoveyena 103 perara Qoo coaner 100 15571, s e T GeS0nHT TTamAGIONNS OB KK XCTETBEHIRG ST b 90K O O T s 0 e 1) (JOHWYECKOTE CEDAEAHO HEOCTATONHOCTH | XDOHINECKOM 60734 N0seK, B NEpHOR NOCTDETVCTDALIOHHOTO Haniewys. poduts GesonackocT
ANaTHONO3Ha NO 3y e M it conocraBimn, Tenas eMA W AUAGETHHECKINT KETOaLING03 HabMIORANACs TOMBKO Y NaLUMEHTOB C CaxapHbIM Aaberon, Hexenarenbible peaKuyi He 6ot 40303a Kible Ha OOHe Tepa HEKETATEToHSIE PEZKIIA PACTDEAETENbI 0 CHCTEMHO-OTaHHBIM KTACCAM CyKA33HIEM YACTOTHI X BOSHAKHOBEHUA COTTACHD
pexomergatuam BO3: ovetb uacto (>1/1 U\,vem\: UH <1/10), Heuacto (2171000, <1 100), pego (=110 et petko (<1/10000) KHO OLIEHITb Ha OCHOBAHIAM MNIEIOLIAXCA faHHbIX). H\ww JMOHHbI 4 3pa3TapHble 3300MeBaHIR: YaCTO ™ — BYMbBOBATUHHT, BaNaHT 1 (BA3aHHIE C HWMH FeHITaMbHble MHORKLIVA®, WHOEKLIR MOYeBLIBOZALLY nyTeii™; HevacTo'™

BY1bBOBArMHANbHbIF 3y, HOKOBBIE HHQEKLIMOHHbE 336071EB3HIA; 04eHb PEAKO — HeKPOTUSUDYHOLLITE GACLAVT NPOMEIHOCTH {raHrpeHa QypHbe). HapyLueHHA Co CTOpOHbI 0GMeHa BELLIECTB M MATGHMA: 0YeHb YaCTO — TMIONIAKEMHA (MDY MPHANEHEHIH B KOMOUHALIAN C NPOK3BOLHbIN CYNbAOHMIMOHEBAHbI WM WHCYMMHOM)'; HeuacTo™ — chikenme OLIK™, xaxaa; pesiko — Auabernaeckitt keroaLuaos (npi npuveHeHMn
pu () yLLeHUA i 2. HapyLUeHIA CO CTOPOHbI eA04HO-KMLLIEYHON TPKTa: HeyacTo™* — 3anop, CyxocTb BO apyLLIeHUR CO CTOPOHbI KO3Y1 U NOJKOKHBIX TKaHEH aCTO — Chif; 04eHb PEKO — AHTWOHEBPOT|RCKIH OTek. HapyLLHHS C0 CTOPOHbI KOCTHO-MBILLEYHOM CHCTeMI W CORTMHIITENbHO TKaHi: 4acTo* — 6o B e, HapyluleHts Co CTOPOHb! novek:
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Table 4. Parameters predicting the decline in the nighttime BP (%) in the WCH patients

Univariable Regression Analysis

Multivariable Regression Analysis

Variables BLSE 95% :;II,) L(l)‘wer; o B+SE 95% :;II,) i(l)'wer; .
Age -0.05+0.03 -0.12; 0.01 0.122 - - -
Male gender 0.49+0.99 -1.51;2.50 0.624 - - -
BMI 0.06£0.12 -0.18; 0.29 0.630 - - -
Basal HR 0.0210.05 -0.09; 0.12 0.757 - - -
LVEF 0.01+0.04 -0.07; 0.07 0.143 - = =
Duration of exercise test 0.05£0.04 -0.06; 0.08 0.367 - - -
Peak exercise capacity 0.03+0.03 -0.10; 0.14 0.169 = = =
Maximal HR 0.10£0.60 -0.02; 0.14 0.209 - - -
SBPme 0.14%0.05 0.05; 1.05 0.028* - - -
DBPme 0.16£0.04 0.04; 0.48 0.008* 0.1410.07 0.03; 0.28 0.040*
HRR1 0.46+0.11 0.24; 0.68 <0.001* 0.43+0.11 0.22; 0.65 <0.001*
HRR2 0.14%+0.12 -0.30; 1.22 0.185 = = =
HRR3 0.10+0.09 -0.21; 0.98 0.274 - - -

Adjusted R2=0.270; p<0.001*

*significant variable. B, regression coefficients; BMI, body mass index;

DBPme, diastolic blood pressure at maximum exercise; EF, ejection fraction; HR, heart rate HRR1-3, heart rate recovery indices;
LV, left ventricular; SBPme, systolic blood pressure at maximum exercise; SE, standard errors.

and inoperative parasympathetic activity, and therefore

autonomic nervous system dysfunction. Sympathetic
hyperactivity results in increased hemodynamic stress,
endothelial dysfunction, left

ventricular hypertrophy, coronary artery spasm, stroke,

cardiovascular workload,
severe arrhythmia, and increased cardiac mortality [34-36].
Therefore, the attenuation of HRR is thought to be associated
with cardiovascular dysfunction, cardiovascular disease, and
all-cause mortality [ 10, 37].

Okutucu et al. [16] investigated the relationship between
non-dipper and dipper type of circadian rhythm of BP and
HRR in patients with primary hypertension and found that
the mean HRR1 and the decline in nighttime BP were greater

Figures 1. HRR1 distribution
in the dipper and non-dipper groups
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in hypertensive dippers compared to the hypertensive
non-dippers. They also found a positive correlation
between the HRR1 and the decline in the nighttime BP in
hypertensive dippers. Similarly, Kim et al. [18] found higher
HRRI in hypertensive dippers. In a study on hypertensive
patients, Yu et al. [38] reported lower HRR values in
patients with uncontrolled, and therefore high, BP than
in patients with controlled BP. In a prospective study on
healthy subjects, Jae etal. [17] followed 1,855 patients
for 4 yrs. By that time, 179 of the patients had developed
hypertension. Analyses revealed that attenuated HRR
after the exercise test was independently associated with
the development of hypertension. In WCH patients,

Figures 2. Relationship between
HRRI1 and decline in the nighttime BP (%)
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HRRI was lower in non-dipper group compared to dipper
group. In addition, there was a positive correlation between
the values of HRR1 and the decline in nighttime BP. These
results suggest a role of the autonomic nervous system in the
failure of the expected nighttime drop in the BP, since HRRI,
a noninvasive marker, is an indicator of autonomic nervous
system function. Sheng et al. [9] investigated the indices of
BP and heart rate variability with a finometer device in WCH
patients. They found a higher sympathetic activity in WCH
patients compared to normotensives. In addition, linear
regression analysis showed that the HRR1 and DBPme were
independent predictors of a decline in the nighttime BP. This
supports the results of the current study

A non-dipper type of circadian rhythm of BP is
thought to be a risk factor for target organ damage and
cardiovascular diseases, since the sympathetic nervous
system is thought to play a role in the failure of the expected
nighttime drop in BP [39-41]. Increased parasympathetic
activity and decreased sympathetic activity plays a role in
cardioprotective effects [42]. An increase in sympathetic
activity is thought to be a risk factor for increased cardiac
contractions, fatal arrhythmias, and endothelial damage [16,
43]. Since the attenuation of HRR is also associated with
increased sympathetic activity, it may be possible to use
HRR as a prognostic marker for target organ damage and
cardiovascular diseases in hypertensive patients.

The main limitations of this study include its cross-
sectional study design and low number of subjects. In
addition, the non-dipper pattern and the attenuation
of HRR were both attributed to sympathetic hyper-
activation. Inclusion of a more direct marker of sympathetic
hyperactivity and its relationships with the non-dipper BP
pattern and HRR would have added further strength to the
conclusions this study. To determine whether HRR is a risk
factor in WCH, it would be necessary to measure HRR at
moments of both high and normal BP. In addition, these
results should be compared with the results of studies that
have the same design but include subjects with primary

hypertension. Another limitation of the study is that no
measurements of target organ damage were included. Such
measurements might prove that HRR is associated with
hypertension-related target organ damage. However, this
limitation can be addressed in future studies.

Conclusions

The present study showed a correlation between the non-
dipper BP pattern and attenuation of the HRRI. Delayed
recovery of the heart rate after the exercise stress test was
associated with a non-dipper type of circadian rhythm of BP.
This association was more pronounced in the WCH patients,
and these patients are at risk of autonomic dysfunction.
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