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THE EFFECTIVENESS OF CHRONOTHERAPY IN HYPERTENSIVE
PATIENTS WITH AN INSUFFICIENT DEGREE OF SLEEP-TIME
SYSTOLIC BLOOD PRESSURE DECLINE

Petrenko O. V., Yabluchansky M. L.
V. N. Karazin Kharkiv National University, Kharkiv, Ukraine

Blood pressure (BP) circadian rhythm violation, manifested as an insufficient degree of its sleep-time
relative decline, is an independent cardiovascular risk factor. The main method of the correction is
chronotherapeutic approach, when at least one antihypertensive drug is taken at bedtime. However, most
researchers focus on normalizing the daily profile of systolic blood pressure (SBP) and do not pay enough
attention to changes in the daily profile of diastolic blood pressure (DBP) and blood pressure in general. The
aim of the study was to evaluate the influence of the chronotherapeutic approach on the SBP and DBP levels
and the DBP daily profile in hypertensive patients with an insufficient degree of sleep-time relative SBP
decline. The study included 12 patients with arterial hypertension (AH) with an insufficient degree of sleep-
time relative SBP decline. Participants were divided into two groups: group 1 included patients who take at
least one antihypertensive drug at bedtime, group 2 — patients who take all antihypertensive drugs in the
morning. All patients underwent 24-hour blood pressure monitoring using the computer system «Cardiosensy
(KhAI Medica, Ukraine, with the oscillometric method of BP measuring) when enrolling in the study and
after 3 months. The type of SBP and DBP diurnal profile, the mean values of SBP, DBP and hyperbaric
indices were determined and compared between groups 1 and 2 at each visit, as well as within groups between
visits. The results showed that the SBP daily profile normalization in patients with insufficient degree of
sleep-time relative SBP decline from group 2 was achieved only in 11 % of cases, and in group 1 SBP and
DBP daily profile normalized in 1/3 patients. In some patients from group 2 SBP and DBP daily profile
converted into the overdipper type, while in group 1 overdippers did not appear at the end of the study. It was
concluded that conversion of daily DBP profile to overdipper as a consequence of bedtime drug
administration requires a review of the accepted treatment strategy.
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E®EKTUBHICTH XPOHOTEPAITAHU I'IIEPTOHIYHOI XBOPOB!
Y HAIIIEHTIB 3 HENOCTATHIM CTYIIEHEM HIYHOTI'O 3HUKEHHS
CUCTOJIIYHOI'O APTEPIAJIBHOI'O TUCKY

Ilempenxo O. B., AAonyuancokui M. L.
XapkiBcbkuil HamioHanbHUK yHiBepeuTeT iMeHi B. H. Kapasina, M. Xapkis, Ykpaina

IMopymenns no6oBoro putMmy aprepiansHoro Tucky (AT), oo mposBIsIETbCS Y HEMOCTaTHIN Mipi Horo
HIYHOT'O 3HWKEHHS, € He3aJIS)KHUM YNHHUKOM PU3HUKY CEpLIEBO-CYIMHHUX 3aXBOpIOBaHb. OCHOBHUM METO/IOM
Horo Kopekmii € XpOHOTEpaNneBTHYHUH IiXiZ, KOMM Xoya O OIWH aHTHTINEPTEH3WBHUH IIpenapar
Npu3HavaeThes Ha Hiv. OgHak OLTBIIICTH JOCTITHHKIB (DOKYCYIOTHCS Ha HOpMaizalii 7000Boro npogiiro
cucromiyHoro aprepiansHoro THcky (CAT) i He NpUALIAIOTH IOCTaTHHOI yBaru 3MiHaM J000BOr0 Mpogiiro
niacromigyHoro AT (JIAT) i AT B ninomy. MeToro ociipkeHHsI OyJI0 OL[IHUTH BIUIMB XPOHOTEPATIEBTHYHOTO
migxony Ha piBenb CAT i IAT Ta nobosuii mpodins AT y nauieHTiB 3 rinepToHigyHo0 xBopoboro (I'X) 3
HEJIOCTaTHIM cTyrneHeM HiuHoro 3HmkeHHs CAT. YV nocnmimkenns ysidmum 12 xBopux Ha I'X 3 HemocTaTHIM
cryneneM HigHoro 3HWwkKeHHs: CAT. YuacHuku Oynu po3aiieHi Ha IBi Tpynu: a0 rpynu | yBIHIIIN namieHTy,
0 MPUHAMArOTh X04a O OJUMH TITOTEH3MBHUM Npenapar Ha Hi4, B TPpyNy 2 — Mali€HTH, 0 IPUHMAIOTh BCe
riOTEeH3WBHI Ipenapatn BpaHLi. BciM mamieHTam mpoBoamiocs goOoBe MoHiTopyBaHHS AT 3
BHUKOpHCTaHHIM KoMmir'totepHoi cuctemu «Kapmiocene» (XAl Menuka, YkpaiHa, 3 OCHMIOMETPUYHUM
MerooM BuMipioBaHHs AT) Ha modaTKy JociipKeHHS Ta yepe3 3 Mic. BusHauanu tun mo6oBoro npogiiro
CAT i HOAT, cepemni 3naueHHs CAT, JIAT Ta mMOKa3HWKIB HaBaHTAXKCHHS IIiJBUIICHUM TUCKOM 1
MIOPIBHIOBAIM MiXK c0o0OI0 B rpymax 1 Ta 2 Ha KO)KHOMY Bi3UTI, a TaKOXX BCEPEAMHI I'PYyIl MK Bi3UTaMH.
Pe3ynpraTn mokaszanu, mo HopMadizanis go6oBoro npodino CAT y nanieHTiB 3 HEJOCTATHIM CTYIICHEM HOTo
HIYHOT'O 3HWKEHHS 3 Tpynu 2 Oyno pocsrHyTo jumre B 11 % Bunankis, a B rpymi 1 no6oswuit mpodins CAT i
JAT nopmanizyBaBess y 1/3 mamientiB. B rpymi 2 y wactuni manientiB mpo6osuit npodins CAT i JAT
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TIepeHIIIoB B THII OBEpJiNep, B TOM Yac K B Ipymi 1 oBepairepiB N0 3aKiHUSHHIO JTOCITIDKEHHST HE BUSIBHIIOCS.
3pobieHo0 BHCHOBKH, IO 3MiHa TUITy q00oBoro mpodimo AT Ha oBepainep sK HACHIAOK IPH3HAYECHHS
TiIIOTEH3MBHUX HA HIY BUMAarae reperiisiay MpUHHATOI JTIKyBaJIbHOI CTpaTerii.

K/TIO90BI CJ/IOBA: rineproHiuHa XBOpo0a, XpoHOTeparris, J000BUi Npodiias apTepialbHOrO THCKY,
HOHJIITIEP

3®PEKTUBHOCTH XPOHOTEPATIMM T'MIIEPTOHNYECKOM FOJE3HA
Y MAIIUEHTOB C HEJOCTATOYHOM CTENNEHBIO HOYUHOI'O CHU)KEHU S
CUCTOJIMYECKOI'O APTEPUAJIBHOI'O JABJIEHUSA

Ilempenxo E. B., Aonyuanckuit H. H.
XapbpKkoBcKUl HaMOHANBHBIN yHUBepcuTeT nMeHu B. H. Kapa3suna, r. Xapekos, Ykpanna

Hapymenne cyrounoro purma aprepuasibHoro nasienusi (AJl), mposBisromieecss B HEIOCTaTOYHOM
CTENCHW €ro HOYHOTO CHIDKCHHS, SIBIISIETCS HE3aBHCHUMBIM (DAaKTOPOM pHCKa CEpAeYHO-COCYIUCTBIX
3aboneBannii. OCHOBHBIM METOJOM €ro KOPPEKIMHU SBISIETCS XPOHOTEPANIEBTUUECKUH TTOJXOJ, KOT/Aa XOTS
Obl OIMH aHTUTUIIEPTEH3MBHBIM Ipenapar Ha3zHayaeTcs Ha Hodb. OnHAaKo OONBIIMHCTBO HCCIENOBaTeNeH
(dokycupyroTcsi Ha HOpMaiM3aluu cyrodHoro mnpocwmis cucrommueckoro AJ] (CAJl) m He yaensror
JIOCTaTOYHOI'0 BHMMAaHMS M3MEHEHHsSM CyTouHoro mpodmuis auacromuueckoro AJl (JA) u A/l B memom.
Lenbro nccnenoBanus OBUIO OLIEHHUTH BIMSIHAE XPOHOTEPANIEBTHYECKOro 1moaxona Ha ypoBeHbs CAJl u 1A/ u
cyrounslii npopuns JJAJ] y mammentoB ¢ runeproHnueckoir Oonesnpto (I'B) ¢ HemocTaTouHOH cTENEHBIO
Hounoro cHiwkennsi CAJl. B uccnenoBanue Bouwm 12 6oipHeIX I'B ¢ HemocTaToyHOI CTENEHBIO HOYHOTO
camxenust CAJl. YuactHHKM ObUTH pa3zieieHbl Ha IBE TPYIIIBL: B IPYITY 1 BOIIIM NalMEeHTHI, IPUHUMAIOIINE
x0T OBl OAWH THWIOTCH3WMBHBIM Ipenmapar Ha HOYb, B TpyHnmy 2 — MAIWEHTHl, NPUHUMAIOUINE BCE
TUIIOTEH3UBHBIE MpenapaTsl yrpoM. Bcem manmeHtaM IpoBOAMIOCH CYTOYHOE MOHHUTOpHpoBaHue Al ¢
WCIIONIb30BAaHUEM KOMIIbIOTepHOH cucteMbl «KapauoceHo» (XAW Menuka, YkpawHa, C OCHWIIO-
METPHYECKUM METO/IOM M3MepeHus AJl) npHu BKIIOUEHHH B HCCiIeoBaHME U yepe3 3 mec. Omnpenensuiy TUl
cyrounoro npoduns CAIl u JAJl, cpenrue 3Hauenns CAJl, JJAJl u mokasareneii Harpy3Kd MOBBIIICHHBIM
JIaBJICHHEM M CPaBHUBAIIM MEXIy co00H B rpymnmax | u 2 Ha KaXJIOM BH3HTE, a TAK)Ke BHYTPH TPYIIT MEXIY
BU3UTaMu. Pe3ynpTaTel MOKa3anu, YTO HoOpManm3amus cyrouyHoro mnpodmins CAJ] y nHammeHToB cC
HEJIOCTATOYHON CTEIICHBIO €ro HOYHOTO CHIDKEHHUS M3 TPYMITH 2 ObuTa JocTUrHyTa Juiib B 11 % cirydaes, a B
rpynre 1 cyrounsiii nmpoduns CAJl u JAJl nopmanmmzoBancst y 1/3 nmammenros. B rpymme 2 y wacrtu
nanyenToB cyrounslid npoduns CAJ] u JAJl mepemén B THII OBEpAMIIEp, B TO BpeMs Kak B rpymme |
OBEPAUIINEPOB IO OKOHYAHUIO MCCIEJOBAaHUS HE OKa3auoch. ChenmaHbl BBIBOABI, UYTO M3MEHEHUE THUIIA
cyrounoro npoduist JAJl Ha oBepaumIiep Kak cieJcTBUE Ha3HAYCHUs TUIIOTEH3MBHBIX IPENapaToB Ha HOYb
TpedyeT mepecMoTpa IMPHUHSATON JIe4eOHON CTpaTEeTHH.

K/TFOYEBBIE CJIOBA: runiepronnyeckas 0051e€3Hb, XpOHOTEpAIus, CyTOYHBIH PO WIb apTepHaIbHOTO
JIaBJICHUS, HOHJUIIIIEP

night is an independent risk factor for
cardiovascular diseases [3]. According to the

With the introduction of ambulatory blood data of different authors, the frequency of
pressure monitoring (ABPM) into clinical occurrence the «nondipper» type of BP profile
practice, the daily variability of blood pressure ~ among patients with AH is about 50 % [6-7].
(BP) and its changes become important in the The main method of correction of this
management of patients with arterial circadian  rhythm  disruption is  the
hypertension (AH) [1-3]. The BP circadian  chronotherapeutic approach, when at least one
rhythm is considered normal, when its daily  antihypertensive drug in a full daily dose is
values exceed the night ones by 10-20 % [4]. prescribed at bedtime [8]. It is believed that the

In 1988, O'Brien and co-authors first shift of the intake of antihypertensive drugs of
showed that the violation of the BP circadian  all major groups from morning to evening time
rhythm, manifested in an insufficient degree of  allows restoring the normal daily BP rhythm in
its nightly decline, increases the risk of stroke  30-60 % of «nondippers» according to the data
in patients with AH [5]. This type of BP profile ~ of different authors [8-9]. However, most
was called «nondipper». Further studies researchers focus on the normalization of
conducted in this direction confirmed that an  SBP daily profile and do not pay enough
insufficient reduction in systolic BP (SBP) at
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attention to changes in diastolic blood pressure
profile [9].

OBJECTIVE

To assess the impact of the chrono-
therapeutic approach on the level of SBP and
BU3 daily profile in patients with AH with
insufficient degree of sleep-time relative SBP
decline.

MATERIALS AND METHODS

The research was carried out within the
framework of  the research work
«Pharmacological and interventional
approaches to the treatment of patients with
cardiac arrhythmias, arterial hypertension»,
state registration number 0116U000973.

In the settings of the outpatient clinic Ne 24
in Kharkiv, 44 patients with AH aged from 41
to 78 years were examined. For further analysis,
patients with an insufficient degree of sleep-
time relative SBP decline (< 10 %) according to
ABPM were selected.

The study included 12 people with the
«nondipper» type of SBP daily profile — 7
women (58 %) and 5 men (42 %). The first
stage of AH was diagnosed in 1 patient (8 %),
the second — in 8 (67 %), the third — in 3
(25 %). The first degree of AH was diagnosed
in 7 patients (58 %), the second — in 2 (17 %).
Three patients (25 %) had controlled AH, with
preserving the target values of SBP and DBP
throughout the 24  hours.  Nocturnal
hypertension was diagnosed in 9 cases (75 %).

Participants were divided into two groups.
Group 1 included 3 patients (25 %) taking at
least one antihypertensive drug at bedtime,
group 2 included 9 patients (75 %) taking all
antihypertensive drugs in the morning. To
achieve target BP levels, patients, if necessary,
underwent correction of antihypertensive
therapy — increasing the dose, replacing or
adding drugs. The regimen of antihypertensive
drugs intake was not changed.

Exclusion criteria were secondary arterial
hypertension, hemodynamically significant
valvular heart disease, cardiomyopathy of any
origin, chronic heart failure of III clinical stage
or IV functional class by NYHA, any acute
conditions (infections, trauma, operations)
during the previous 3 months, chronic diseases
in decompensated stage or exacerbation,
oncological diseases, as well as any
circumstances that make it difficult to perform
ABPM.
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All patients underwent ABPM when
included in the study — 1 visit, and after 3
months — 2 visit. The monitoring was carried
out using the computer system «Cardiosens»
(KhAI Medica, Ukraine) with an oscillometric
method of BP measurement. The monitoring
was performed in the conditions of a typical
patient day, with the preservation of domestic
physical and psychoemotional loads. The cuff
was placed on the non-dominant hand.
According to Ambulatory Blood Pressure
Monitoring International Recommendations
2013 [4], BP was measured with an interval of
15 minutes during the period of awake and
30 minutes during the sleep time. Periods of the
day and night was defined on the basis of the
patient's diary. When assessing ABPM data, in
accordance with Ambulatory Blood Pressure
Monitoring International Recommendations
2013 [4], manual data extraction was performed
— the following measurements were excluded
from the analysis: SBP > 250 or < 70 mm Hg;
DBP > 150 or < 40 mm Hg; pulse pressure >
150 or <20 mm Hg; heart rate > 200 or < 20
per minute.

The results of ABPM were excluded from
analysis in the following cases: > 30 % of
invalid measurements; absence of BP
measurements for 2 hours or more; unusual for
the patient daily activity during monitoring; a
night sleep period of less than 6 or more than
12 hours [4].

The degree of relative sleep-time BP decline
was calculated using the formula: (100 % [mean
daily BP — mean BP] / mean daily BP).

Depending on the value of this ration the
following types of daily BP profile were
defined: «dipper» - physiological decrease in
BP during the night — sleep-time relative BP
decline 10-20 %; «overdipper» — an excessive
fall in BP at night, sleep-time relative BP
decline > 20 %; «nondipper» — the lack of BP
reduction at night, sleep-time relative BP
decline < 10 %; «night-peaker» - night-time BP
more than during daily activity, sleep-time
relative BP decline < 0 [4].

The mean values of SBP, DBP and
hyperbaric indices for SBP and DBP were
determined for 24 hours and periods of day and
night and compared in groups 1 and 2 at each
visit, as well as within groups between visits.

For each ABPM parameter the arithmetic
mean (M), the median (Me), and the standard
deviation (Sd) were determined. Proportions of
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types of the daily BP profile were determined in
percent (P).

A comparison of the data obtained in groups
1 and 2 at each stage of the study was
performed using the unpaired Student's t-test
for parameters with normal distribution and the
Mann-Whitney U-test for free-distributed
parameters. Comparison of data obtained at the
beginning and at the end of the study in groups
1 and 2, and in general for all enrolled patients
was performed using paired Student's t-test for
parameters with normal distribution and
Wilcoxon signed-rank test for parameters with a
free distribution. To compare the proportions
the angular transformation method with F-test
was used.

RESULTS AND DISCUSSION

At the first visit, the mean sleep-time values
of SBP and DBP exceeded the recommended
threshold levels in both groups (Table 1), as
well as the 24-h SBP mean in group 2 and 24-h
DBP mean in group 1. The awake means of
SBP and DBP remained within the normal

range in both groups. The values of pulse
pressure (PP) exceeded the recommended levels
in both groups during all monitoring periods.
The awake, sleep-time and daily mean values of
the SBP and DBP time index (TI) were higher
than normal in both groups, and all of them in
both groups were higher at night than in
daytime. The mean values of SBP and DBP
hyperbaric index (HBI) exceeded recommended
values during all monitoring periods in both
groups.

It was noteworthy that the mean values of
SBP, PP and SBP hyperbaric indices during all
monitoring periods were higher in group 2, but
mean values of DBP and DBP hyperbaric
indices — in group 1.

The mean values of SBP and DBP sleep-
time relative BP decline did not exceed 10 % in
both groups, but were mostly reduced in group
2— both for SBP and DBP.

When comparing the studied indices of
ABPM in the awake, sleep-time and 24-h
periods no significant differences between the
groups were seen (Table 1).

Table 1
ABPM indices in groups 1 and 2, visit 1
L Patients groups
Momgormg ABPM indices group 1, n=3 group 2, n=9
periods
M Me Sd M Me Sd
SBP, mm Hg 130 129 11.5 132 130 12.3
DBP, mm Hg 81 &3 7.2 75 73 9.7
PP, mm Hg 49 46 9.5 56 57 7.0
24 hours SBP T1, % 45 42 29.1 52 48 27.1
DBP T1, % 44 46 28.5 29 29 22.0
SBP HBI, mm Hg / h 134 89 143.0 178 146 149.8
DBP HBI, mm Hg/h 97 109 84.1 68 51 63.4
SBP, mm Hg 131 130 12.1 133 128 12.8
DBP, mm Hg 82 84 6.7 77 73 10.4
PP, mm Hg 49 45 9.6 56 55 8.4
Awake SBP T1, % 40 31 31.6 45 29 30.5
DBP T1, % 40 44 28.1 24 31 25.2
SBP HBI, mm Hg / h 73 25 95.5 98 8 104.3
DBP HBI, mm Hg/h 47 61 37.2 36 13 42.4
SBP, mm Hg 126 126 10.0 129 131 11.2
DBP, mm Hg 76 77 7.1 71 72 8.1
PP, mm Hg 51 48 8.3 58 60 6.2
Sleep- time SBP T1, % 33 61 27.0 65 65 29.1
DBP T1, % 51 49 29.2 45 60 27.6
SBP HBI, mm Hg / h 60 64 52.0 80 73 63.7
DBP HBI, mm Hg/h 50 48 48.2 31 28 24.3
Sleep-time relative SBP decline,% 4 3 1.1 3 5 5.5
Sleep-time relative DBP decline,% 9 9 1.0 7 11 7.4

Notes: M — mean value, Me - median, Sd — standard deviation, SBP — systolic blood pressure, DBP — diastolic
blood pressure, PP — pulse pressure, TI — time index, HBI — hyperbaric index
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In group 1, all patients had a daily DBP
profile nondipper. In group 2, frequencies of the
daily DBP profiles dipper and nondipper were
approximately the same. The overdipper daily
profile at the first visit was not met in any of the
groups (Table 3).

After 3 months all patients underwent
repeated ABPM. Overall, we achieved a
reduction of all ABPM parameters the target
values of SBP and DBP for all monitoring
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periods, except sleep-time DBP values, which
have been reduced, but did not normalize.
Statistically significant differences at the level
of p < 0.05 were achieved for awake, sleep-time
and 24-h means of DBP, sleep-time SBP means
and DBP HBI. Sleep-time relative SBP and
DBP decline has improved as compared with
the initial data, but they are still did not exceed
10 % (Table. 2).

Table 2
Comparison of the main ABPM indices at visits 1 and 2
Lo Visits
Ml‘)’;‘ggfi‘s“g ABPM indices visit 1, n =12 visit 2, n =12
M Me Sd M Me Sd
SBP, mm Hg 131 130 11.6 128 127 9.2
DBP, mm Hg 77 76 9.2 74 * 75 7.4
PP, mm Hg 55 56 7.9 54 54 6.5
24 hours SBP T1, % 50 45 26.4 42 38 25.8
DBP T1, % 33 33 23.3 27 22 23.4
SBP HBI, mm Hg / h 167 118 143.0 112 116 78.3
DBP HBI, mm Hg / h 75 59 66.3 51 30 51.4
SBP, mm Hg 133 129 12.1 130 129 10.0
DBP, mm Hg 78 79 9.7 75 * 76 7.8
PP, mm Hg 54 55 8.9 54 54 7.9
Awake SBP T1, % 43 30 29.4 38 25 30.3
DBP T1, % 28 23 25.7 23 19 20.8
SBP HBI, mm Hg/ h 92 29 98.5 58 30 58.7
DBP HBI, mm Hg / h 39 26 39.8 27 20 23.7
SBP, mm Hg 128 129 10.5 123 * 125 9.8
DBP, mm Hg 72 73 7.9 68 * 67 8.4
PP, mm Hg 56 57 7.2 54 53 6.4
Sleep- time SBP T1, % 62 63 27.9 49 46 33.5
DBP T1, % 47 54 26.7 41 35 36.7
SBP HBI, mm Hg / h 75 69 59.3 54 60 45.8
DBP HBI, mm Hg / h 36 38 30.4 25 * 8 32.2
Sleep-time relative SBP decline,% 3 4 4.7 5 6 8.2
Sleep-time relative DBP decline,% 8 10 6.4 9 11 8.9

Notes: M — mean value, Me — median, Sd — standard deviation, SBP — systolic blood pressure, DBP —
diastolic blood pressure, PP — pulse pressure, TI — time index, HBI — hyperbaric index; * p < 0.05

At the second visit in group 1 daily and
awake SBP and DBP target values were
achieved, while sleep-time SBP and DBP
means normalization was failed, and the
average values of SBP over the night period
did not change at all (tab. 4). Changes in the
PP were insignificant — within 1-2 mm Hg.
The hyperbaric indices decreased in
comparison with the initial values, but did not
restore to normal. A statistically significant
decrease was achieved only for 24-h values of
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DBP TI at the level of p < 0.05. Awake mean
values of SBP and DBP hyperbaric indices
were able to decrease as close as possible to
the recommended standards, and sleep-time
DBP hyperbaric indices — to transfer to
borderline values. The daily SBP and DBP
profile succeeded to normalize in 1/3 patients
(Table. 3).Mean values of sleep-time relative
SBP and DBP decline decreased, to a greater
extent for SBP (Table 4).
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Table 3
BP daily profiles in groups 1 and 2 at the 2" visit
Patients groups
Type of daily BP profile group 1, n=3 group 2, n=9
visit 1 visit 2 visit 1 visit 2
SBP dipper - 33% - 11 %
nondipper
. - 100 % 67 % 100 % 78 %
night-picker
overdipper - - 11 %
DBP dipper - 33% 56 % 56 %
nondipper
. - 100 % 67 % 44 % 33%
night-picker
overdipper - - 11 %
Table 4
ABPM indices in groups 1 and 2, visit 2
L Patients groups
M;:;:galsng ABPM indices group 1, n=3 group 2,n=9
M Me Sd M Me Sd
SBP, mm Hg 126 127 1,2 129 131 10,7
DBP, mm Hg 78 76 4.0 73! 73 7.9
PP, mm Hg 48 49 3,6 57* 55 5,8
24 hours SBP TL, % 29 78 15,1 47 49 27,9
DBP T1, % 34° 38 29,5 25 22 22,5
SBP HBI, mm Hg / h 78 37 58,1 124 128 83,7
DBP HBI, mm Hg/h 67 107 66,9 46 28 49,0
SBP, mm Hg 126 58 2,5 131 130 11,3
DBP, mm Hg 80 126 3,8 74 74 8,4
PP, mm Hg 47 47 4,5 57* 55 7,2
Awake SBP T1, % 17 16 3,2 45 46 32,4
DBP T1, % 25 27 22,0 22 14 21,8
SBP HBI, mm Hg / h 19 19 9,1 71 35 62,9
DBP HBI, mm Hg/h 27 28 25,3 26 19 24,7
SBP, mm Hg 126 129 8,5 122 121 10,5
DBP, mm Hg 74 71 8,3 66 65 8.0
PP, mm Hg 52 49 5,2 55 53 6,8
Sleep- time SBP TL, % 51 67 40,7 48 43 33,6
DBP T1, % 49 52 44,0 38 12 36,4
SBP HBI, mm Hg / h 60 88 49,8 53 36 47,4
DBP HBI, mm Hg/ h 39 30 42,0 20 2 29,6
Sleep-time relative SBP decline, % 1 -4 8,5 7 6 7,9
Sleep-time relative DBP decline, % 8 8 6,8 10 11 9,8

Notes: M — mean value, Me — median, Sd — standard deviation, SBP — systolic blood pressure, DBP —
diastolic blood pressure, PP — pulse pressure, TI — time index, HBI — hyperbaric index; *p < 0,05 comparing
groups 1 and 2 at visit 2, *p < 0,05 comparing visits 1 and 2 of group 1, p < 0,05 comparing visits 1 and 2 of

group 2
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In group 2, at the second visit, it was
possible to reduce and achieve the target
values of SBP and DBP during all monitoring
periods, except the mean sleep-time values of
SBP. Concerning 24-h and awake values of
DBP and sleep-time SBP values a statistically
significant decrease was achieved at the level
of p<0.05. Mean sleep-time PP values
decreased in comparison with baseline, but
did not return to normal, but, on the contrary,
daily and awake PP means increased, albeit
insignificantly. Also, it was possible to
reduce the hyperbaric indices. DBP TI and
HBI, as well as SBP TI succeeded to
transferee to the borderline values during all
monitoring periods, but SBP HBI even
decreased in comparison with the baseline,
but remained high throughout the 24 hours
(Table 4). The sleep-time relative SBP and
DBP decline increased, and for DBP it was
reached the level of 10 %, which already
corresponds to the dipper type. The number
of SBP non-dippers in group 2 decreased by
22% and DBP non-dippers by 11 %
(Table 3).

Thus, it was possible to achieve the target
SBP and DBP 24-h and awake means in both
groups, while sleep-time SBP and DBP mean
values were failed to normalize in group 1. In
group 2 the sleep-time SBP and DBP mean
values decreased, although we achieved
target values only for DBP (Table 4). A more
pronounced decrease in sleep-time relative
SBP and DBP decline was found in group 2.
In group 1 the 24-h SBP values were reduced
to a greater extend then in group 2.

It was notable the PP changes. In group 1,
at the second visit, there was a PP decrease in
daytime and an increase at night, in group 2,
on the contrary, an increase in daytime and a
decrease in night. When comparing the PP
levels in groups 1 and 2 on the second visit,
the differences were statistically significant at
the level of p < 0.05 (Table 4). In general, in
group 1, PP decreased compared to baseline,
and in group 2 increased.

In group 2 at the second visit it was
possible not only to reduce the main ABPM
indices, but also to achieve lower values in
comparison with group 1 (Table 4).

Sleep-time relative SBP and DBP decline
succeeded to increase and made close to
dipper profile only in group 2, while in group
1, on the contrary, it increased, aspiring to an
even more unfavorable night-picker type of
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daily BP profile. Although normalization of
the SBP and DBP daily profile was achieved
in a larger proportion of patients in group 1,
these  differences were  statistically
insignificant (Table 3—4).

It is believed that in patients with AH, the
administration of at least one antihypertensive
drug at bedtime leads to more pronounced BP
decrease at night and contributes to the daily
profile normalization [8-9]. Hermida et al.,
2005, 2007 [10-11] provide data on the daily
SBP profile normalization in 75 % of patients
with AH in those who takes drugs at bedtime.
But it does not take into account that as a
result of antihypertensive therapy DBP is also
reduced, and this both BP indices are
important in management and prognosis in
patients with AH [12].

In our study, the normalization of SBP
daily profile in patients with an insufficient
sleep-time relative SBP decline from group 2
was achieved only in 11 % of cases. Patients
of group 1 had better results — the daily
profile of SBP and DBP was normalized in
1/3 of patients. Also, at the end of the study,
it was found that in group 2 in a part of the
patients the daily profile of both SBP and
DBP converted to the overdipper type, while
in the group 1 there were no overdippers at
the end of the study.

In accordance with these results, the
question of antihypertensive drugs admi-
nistration at bedtime in hypertensive patients
with SBP non-dipper profile should be
considered open, since in some cases this
leads not to normalization of the daily BP
profile, but to its transition to the overdipper
type.

The data obtained in our study show that
the chronotherapeutic approach in
management of patients with AH should not
consist in the strict antihypertensive drugs
administration at bedtime, but be based on a
thorough evaluation of the patient's
chronoprofile and the daily profile not only of
the SBP, but the DBP also.

CONCLUSIONS

1. Hypotensive therapy in patients with
AH with SBP nondipper profile irrespectively
of the medication regimen leads not only to a
decrease in BP, but also to the normalization
of its daily profile.

2. The use of antihypertensive drugs at
bedtime in such patients to a greater extent
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reduces sleep-time BP, and morning antihypertensive drug administration requires
administration — awake BP, and SBP daily revision of this treatment strategy.

profile normalization is better in patients,
who takes antihypertensive drugs in the

PROSPECTS FOR FUTURE STUDIES

morning then at bedtime. It seems advisable to study the
3. Transition of diurnal DBP profile into administrating time effects on the daily DBP
overdipper as a consequence of the bedtime profile in hypertensive patients with an

insufficient sleep-time relative DBP decline.
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