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PacnpOCTpaHéHHOCTb, nnedYeHune U KOHTpPOI1b
apTepMaanoﬁ rmnepTeH3nm y anasiim3HbixX nallueHToOB.
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ephroCare

Author N Definition of hypertension Prevalence of BP trestiment among BP control among

hypertension (%) hypertensives (%) hypertensives (%)

Salem |55] 1995 649 Pre-haemodialysis MAP 719 815 418.6
>114mmHg or use of antihyper-
tensive agents

Rahman et al. {60} 1999 189 Pre-haemodialysis SBP 7.7 932 711
> 140 mmHg and/or DBP >90 mm
Agarwal et al [1] 2003 2535 I-week average pre-haemodialysis 858 88.4 303

SBP > 150 mmHg and/or DBP
>85mmHg, or use of antihyper-
tensive agents
Agarwal [56] 2011 369 44-h interdialytic ambulatory SBP 82 89 8
=135 mmHg and/or DBP
>85 mmHg or use of antihyperten-
sive medications

BP, MAP, blood pressure; MAP, mean arterial pressure; SBP, diastolic biood pressure; DBP, systalic blood pressure,

Hypertension in dialysis patients: a consensus document by the European Renal and
Cardiovascular Medicine (EURECA-m) working group of the European Renal
Association—European Dialysis and Transplant Association (ERA-EDTA) and the
Hypertension and the Kidney working group of the European Society of Hypertension
(ESH) Nephrol Dial Transplant (2017) 32: 620-640
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3aBUCUMOCTb cuctonunyeckoro All, uamepeHHoOro BHe
AVarn3Horo otgeneHus, n nocnenyrowen CMepTHOCTHU

B TeyeHue 6 ner. ——
\___7 —
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Agarwal R: Blood pressure and mortality among hemodialysis patients.
Hypertension 55: 762—-768, 2010
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AHann3 KOMOMHMPOBAHHOU CBA3U NpepaAnanuU3HbIX
CALO v JAL co cmepTHOCTLIO [[I-NnauneHTOB.
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Rohrscheib MR, Myers OB, Servilla KS, Adams CD, Miskulin D,
Bedrick EJ, Hunt WC, Lindsey DE, Gabaldon D, Zager PG; DCI
Medical Directors: Age-related blood pressure patterns and

blood pressure variability among hemodialysis patients. Clin J
Am Soc Nephrol 3: 1407-1414, 2008
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OTHOLWEeHUs PUCKOB OOLLEen CMepPTHOCTU OIS KBapTUnen
cucrtonuveckoro Afl.

_—-—'/"’-— PR i
\— N(:‘F')i " ()Care \
P=0.011
37 *
> OQ1OQ2OQ3 WMQ4 P=0.05
2.5 9 *
=
o
= P=0.999  P=0.182  P=0.228  P=0.339
2 2+
= W
=
o
118
&4y
Qo
£
g L —
—
§ —
0.5 1
0
PreHD Routine Post HD PreHD Post HD Home Ambulatory
Routine Standardized Standardized

Alborzi P, Patel N, Agarwal R: Home blood pressures are of
greater prognostic value than hemodialysis unit recordings.
. ClinJAm Soc Nephrol 2: 1228-1234,2007
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BepoATHOCTb cepaeyYyHO-CoOCcyanuCcTOn BbhKMBAEMOCTHU
y OUnnepoB U HOH AUNNEpPOB.
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Fig. 1. Probability of cardiovascular (CV) survival according to the
dipper status. The comparison between the survival curves was signifi-
cant: x- = 4.81 (£ < 0.05).

Amar J, Vernier |, Rossignol E, Bongard V, Arnaud C, Conte JJ,
Salvador M, Chamontin B: Nocturnal blood pressure and
24-hour pulse pressure are potent indicators of mortality in

hemodialysi tients. Kidney Int 57: 2485—-2491, 2
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dPaTtanbHble U He(haTarnbHbIe cepaevYHO-COCYAUCTbIE COObITUSA:
KYMyNATUBHaA BbDKMBAeMOCTb B 3aBUCUMOCTU OT HOYHOU SaO2.

\_____
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Fatal and non fatal cardiovascular events
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Nocturnal Hypoxemia Predicts Incident Cardiovascular Complications in Dialysis
Patients CARMINE ZOCCALI, FRANCESCA MALLAMACI, and GIOVANNI TRIPEPI
CNR, Centre of Clinical Physiology and Division of Nephrology, Ospedali Riuniti, Reggio
Calabria, Italy. 3 Am Soc Nephrol 13: 729-733, 2002

L EFCEMIUS
Page 7
T MEDICAL CARE age



BennunHa nameHeHnsa ambynatopHoro A[l B oTBeT Ha
cdapmakonornyeckme n Hecbapmakornornyeckue BMelwlaTenbCTBa
y Anann3Hbix naumeHToB (0630p KU).

R, S — NephroCare
5 W) 3 ; BP Baseline BP, CFB in BP,
Author Year n  Modality Characteristics Design Intervention Follow-Up ve n - B mmHg Hg
Agarwal (59) 1999 8 HD Untreated Single-arm Atenolol (25 mg TIW 3wk 44-h ABPM 144/80 17/-11
hypertension interventional postdialysis)
Agarwal et al. (60) 2001 1 HD Uncontrolled Single-arm Lisinopril (10-40 mg 4wk 44-h ABPM 149/84 =22/-11
hypertension with interventional TIW postdialysis)
=2 antihypertensive plus dry weight
drugs reduction
Vlassopoulos et al. (62) 2002 10 HD Hypertension Single-arm Atenolol (12.5-100 mg 5wk 44-h ABPM MBP: 104£11.5  MBP: -84
interventional TIW postdialysis)
Shimada et al. (63) 2005 13 HD Hypertension Single-arm Telmisartan (40 mg/d) 8wk 24-h ABPM Daytime:151/77;  Daytime: ~21/-9;
interventional (dialysis off nighttime: nighttime:
day) 154/75 21/-9
Zheng et al. (64) 2007 10 HD Treated hypertension Single-arm Switching daily 2-10 wk 44-h ABPM 1223/75.3 59/-49
interventional medications to
trandolapril
(2-8 mg), atenolol
(25-100 mg), and/or
amlodipine (5-10mg)
W
Agarwal et al. (14) 2009 50 HD Hypertension Control group ofthe  No BP-lowering 8wk 44-h ABPM 1464/834 Week 4: ~38/
DRIP trial intervention 3.0; week 8:
-69/-39
Agarwal ef al. (14) 2009 100 Intervention groupof ~ Probing of dry weight 1458/82.9 Week 4: ~10.7/
the DRIP Trial 6.1; week &
-13.5/-72
Agarwal et al. (15) 2014 100 HD Hypertension with Atenolol groupofthe  Atenolol (25-100 mg 12mo 44-h ABPM 151.5/87.1 Month 6: ~21.8/
LVH HDPAL trial TIW postdialysis) -13.3; month 12:
plus dry weight -214/-125
reduction plus
dialysate sodium
reduction plus add-
on antihypertensive
therapy
Agarwal et al. (15) 2014 100 Lisinopril group of Lisinopril (10-40 mg 1519/87.2 Month 6: ~16.8/
the HDPAL trial TIW postdialysis) -9.7; month 12:
plus dry weight -17.9/-96
reduction plus
dialysate sodium
reduction plus add-
on antihypertensive
therapy
CFB, change from baseline; HD, hemodialysis; TIW, three times per week; ABPM, ambulatory BP monitoring; MBP, mean BP; DRIP, Dry-Weight Reduction in Hemodialysis Patients; LVH, left
ventricular hypertrophy; HDPAL, Hypertension in Hemodialysis Patients Treated with Atenolol or Lisinopril.
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NMaToreHes apTepuanbHoun runepteHsumn npu XbI1.

NephroCare

Recombinunt
erythropaiesis
stioulasing Agents

J. Bras. Nefrol. vol.41 no.3 S&o Paulo July/Sept. 2019 Epub Nov 08, 2018
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«3oHOUpPOBaHUE» CYyXOro Beca omonmMmnegaHCHOU CrieKTpoMeTpuen u
MOHUTOPUHIOM OCTaTOYHOIro 06 bLEMaA KPOBM.

e —— R — NephroCare :

Differences in bioimpedance curves (Cole - Cole plots)
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0 e Agarwal R,Weir MR: Dry-weight: A
200 300 400 500 600 700 &00 s00 concept revisited in an effort to avoid
Resistance [Ohm] medication-directed approaches for blood
The impedance curves of patients and healthy subjects differ form each other. Therefore pressure control in hemodialysis patients.
the shape of the complete curve must be measured in order to assess the body composition. CIin JAmM SOC Nephrol 5 1255—1260,
[ 2010
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CmoaenupoBaHHas B3aMMOCBA3b MeXAy NpoaoMKUTEeNbHOCTLIO Ananunsa
U MeaAWaHHbIM MHTPpaguanusHbim Afl.

e —— —————— NephroCare :
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Tandon T, Sinha AD, Agarwal R: Shorter delivered dialysis times
associate with a higher and more difficult to treat blood pressure.
Nephrol Dial Transplant 28: 1562-1568, 2013
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BrinaHue cHumxeHus CyXoro seeca Ha mMexxanasimaHoe

ambynatopHoe CAQ v OA y 'O-nauneHToB c Al.

NephroCare
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Agarwal R, Alborzi P, Satyan S, Light RP: Dry-weight reduction in
hypertensive hemodialysis patients (DRIP): A randomized, controlled trial.
Hypertension 53: 500-507, 2009
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Systolic 44h ambutatery BP (mmHg)
&

Diastolic 44h ambulatory BP (mmHg)

HDPAL (ateHonon vs nuaunHonpwu): auHamuka All, nocneguanusHoun
MaccCbl Tena U YMcna rmnoTeH3nBHbIX NpenapaToB.
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Agarwal R, Sinha AD, Pappas MK, Abraham TN, Tegegne GG.:
Hypertension in hemodialysis patients treated with atenolol or
lisinopril: A randomized controlled trial.

Nephrol Dial Transplant 29: 672—681, 2014
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AHTUIrUNepTeH3MBHAas Tepanusi U PUCK CMepTHn

(OT cepae4yHO-cocyanCTbIX N BCEX NPUYUH).

\———-—— Ne P hroCare
Numbers of events/patients Risk ratio Risk ratio
(95% CI) (95%C1)
Active treatment  Control Author  Year n Risk Ratio Weight Death Cardiovascular.
All-cause mortality (95% CI) (%) (%)  Events
Li et al (2003)” 3/30 2/30 ; 1-40 (0:30-6-55) (%)
Takahashi et al (2006)*® 0/43 7137 0-06 (0-00-0-97) |
Tepel et al (2008)** 15/123 20/128 —_— 0-72 (0-39-1-30) g ‘
Cice et al (2003)* 30/58 41/56 —-— 071(053-095) A0 06 e ¥ 1eEm 15 N6 59 37
Suzuki et al (2008)% 25/183 38/183 —_—— 0-66 (0-41-1-04) :
Nakao et al (2007)? NR NR ; . Takahashi 2008 * : 80 0.06(000,098) 045 88 300
Zannad et al (2006)* 52/196 49/201 o 1-09 (0-78-1.52) o
Closetal (20067~ CHISE.  SphriBe el 080 (068-094) g 2008 | 0 066(042,106) 169 115 258
Overall 213/784 268/787 _ 0-80 (0-66-0-96) !
s o Coo 2008 -+ 14 071(083,095) 43 623 493
Cardiovascular mortality ! :
Li etal (2003)" 2/30 2/30 1.00 (015-6-64)  16p¢l 2008 = 1 0N(039130) 97 M7 203
Takahashi et al (2006)*% NR NR ” \
Tepel etal (2008) NR NR ; . 1V Overall (1-squared = 50.2%, p = 0.09) O 0.79{0.65,096) 100.00
Cice et al (2003)*° 17/58 38/56 —.— 0-43 (0-28-0-67)
Suzuki et al (2008)* 12/183 20/183 —l—a—— 060 (0-30-1-19) D#L Overal @ 077 (0.56:1.04)
Nakao et al (2007)* NR NR i & 4
Zannad et al (2006)" 31/196 30/201 — 1-05 (0-67-1-68) |
Cice et al (2006) 59/151 75/152 _.-.- 0.80 (0-61-1.02) !
Overall 121/618 165/622 _ 0-71(0-50-0-99) I
Test for heterogeneity: F=54.6%, Q=8.8, p=0.07 I T TR W
530 os ¥ >0 0:1 AW 23 ST "
Favours active Favours
treatment control Treatment reduces deaths Treatment increases deaths

Heerspink HJ, Ninomiya T, Zoungas S, de ZeeuwD,Grobbee DE, Agarwal R, Sinha AD: Cardiovascular protection

Jardine MJ,GallagherM, Roberts MA, Cass A,Neal B, Perkovic V: with antihypertensive
Effect of lowering blood pressure on cardiovascular events and drugs in dialysis patients: Systematic review and
mortality in patients on dialysis: A systematic review and meta-analysis. Hypertension 53: 860—-866, 2009

metaanalysis of randomised controlled trials.
Lancet 373: 1009-1015,2009
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Acute effects of low and high intravenous doses of furosemide on
myocardial function in anuric haemodialysis patients:
A tissue Doppler study.
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Hayashi SY, Seeberger A, Lind B, Gunnes S, Alvestrand A, do
Nascimento MM, Lindholm B, Brodin LA: Nephrol Dial Transplant 23: 1355-1361, 2008
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FOSIDIAL: 6eccoObITUMHaAA BbDXMBA€MOCTb.
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Zannad F, Kessler M, Lehert P, Gru™ nfeld JP, Thuilliez C,
Leizorovicz A, Lechat P: Prevention of cardiovascular events in
end-stage renal disease: Results of a randomized trial of
fosinopril and implications for future studies. Kidney Int 70:
1318-1324, 2006
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Candesartan, an angiotensin Il type-1 receptor blocker, reduces
cardiovascular events in patients on chronic haemodialysis —
a randomized study.

~— m—— NephroCare '
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Takahashi A, Takase H, Toriyama T, Sugiura T, Kurita Y, Ueda R, Dohi Y.
Nephrol Dial Transplant 21: 2507=2512 2006
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MeTtaaHanu3bl paHAOMU3UPOBAHHLIX UCCIleAOBaHUN, U3y4YaBLUUX BIIUSTHUE
MAIN® n BPA Ha KNUHUYEeCKMe KOHEYHble TOYKN (obLwasn npuYnHa n cMepTb

OT cepAeYHO-COoCyaAUCTLIX 3aboneBaHnM) y remoananusHbIX NauMeHToB.
L—f S —

NephroCare

Study Rate Events, Events, % Relative risk BP difference
D Ratio (95% Ci) ACE/ARB Control  Weight (95,, A C“ |:3|‘()Wlteﬂﬂlﬂ I blockes
; vs. other drugs)
Takahashi, 2006 —_— 035(047.076) 743 1737 2589 Takahashi et al (2006)" i} b  3.000.0 mm Hg
: Candesartan
Zannad, 2006  —— 1.15(0.86, 1.53) 67/196 60/201 37.95 T e g .
' Suzuki et al. (2008) { |§ 2.50=0.5 mm Hg

Suzuki, 2008 —‘-— 058(040,0.83) 34180 sw1s0 2617 Candesartan or

: valsartan or losartan
Qverall (I-squared = 85.1%, : 0.66(0.35,1.25) 108/412 136/418 100.00 .
p=0.001) <4'>> Iseki &t al. (2013) [ ¢ 0.90.0 mm Hy
: Olmesartan ‘
: A

| |

0.01 0.1 1 10

-

OIFavou'sACE'fARB1 Favours Control | Treaiment better  Placebo better
Tai DJ, Lim TW, James MT, Manns BJ,

Tonelli M, Hemmelgarn BR; Alberta Kidney

Disease Network: Cardiovascular effects of

angiotensin converting enzyme inhibition or
angiotensin receptor blockade in
hemodialysis: A meta-analysis.

Clin J Am Soc Nephrol 5: 623-630, 2010

Zoccali C, Mallamaci F: Pleiotropic
effects of angiotensin Il blockers in
hemodialysis patients: Myth or reality?
Kidney Int 86: 469-471, 2014
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q)aKTOpr, cBA3adHHbIEe C peMoaesimpoBsaHNemM "
purngHocTbio apTtepuun npu XbI1.
R e — M — NephroCare |
TRADITIONAL CV RISK FACTORS
Age, Hypertension, Dyslipidemia, Obesity, Diabetes, Smoking
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Impaired mineral metabolism, Vascular calcifications, RAS,
Endothelial dysfunction, ET-1, Inflammation, Oxidative stress

CV RISK FACTORS ASSOCIATED WITH CKD
Georgianos PI, Sarafidis PA, Lasaridis AN: Arterial stiffness: A novel cardiovascular risk
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BnusHue nAl® nnmu bPA Ha nuameHeHune MMJ1XK
B CpaBHEHUN C KOHTPOMNbHbLIMU rpynnamMu.

—

p=0.872)

¥__ NephroCare
Study WNMD N, maan N, maan %
9] gm? (95% C1) (SD); ACE/ARB  {SD); Control  Weight
London, 1984 - -29.00 (-68.30, 10.39) 14, -41 (41.7) 10, -12(829) 4.03
Shibasaki-ARB, 2002 —-.-o—- 20,50 (-44.87, 387)  10,-399(27.2) 5 -194(20.1) 10.54
Shibasaki-ACE|. 2002 - -000{-31.53,2973) 10,-20.3(405) 5 -194(20.1) 6.67
Kanno, 2004 i -15.00 (-27.07,-2.83) 12,-23(15.1)  12.-8(15.1) 4297
Matsumoto, 2006 —e-i— -20.00 (-40.26, 0.26)  12,-23(302) 15 -3(218) 1525
Yu, 2006 —-.-—- “12.00(-2046,546) 24, -6(315) 22.6(289) 2054
Overall (I-squared = 0.0%, @ -15.35(-23.26, -7.44) 82 69 100.00

L] L] L] L]
-40 =20 0 20 40
Favours ACEVAREB Favours Control

Tai DJ, Lim TW, James MT, Manns BJ, Tonelli M, Hemmelgarn BR; Alberta Kidney
Disease Network: Cardiovascular effects of angiotensin converting enzyme inhibition or
angiotensin receptor blockade in hemodialysis: A meta-analysis.

Clin 3 Am Soc Nephrol 5: 623-630, 2010

L EFCEMIUS
Page 22
T MEDICAL CARE age




Saving Residual Renal Function among Hemodialysis Patients
Receiving Irbesartan (SAFIR Study)
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Peters CD, Kjaergaard KD, Jensen JD, Christensen KL, Strandhave C, Tietze IN,
Novosel MK, Bibby BM, Jensen LT, Sloth E, Jespersen B: No significant effect of
angiotensin Il receptor blockade on intermediate cardiovascular end points in
hemodialysi tients. Kidney Int 86: 625-637, 2014
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Effects of Telmisartan Added to Angiotensin-Converting Enzyme Inhibitors
on Mortality and Morbidity in Hemodialysis Patients With Chronic Heart
Failure: A Double-Blind, Placebo-Controlled Trial

e — — NephroCare \
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Cice G, Di Benedetto A, D’lsa S, D’Andrea A, Marcelli D, Gatti E, Calabro™ R: Effects of
telmisartan added to Angiotensinconverting enzyme inhibitors on mortality and morbidity
in hemodialysis patients with chronic heart failure a double-blind, placebo-controlled trial.

J Am Coll Cardiol 56: 1701-1708, 2010
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PapmMaKkoKnHeTUKa otaenbHbiX AP Ha aAnanuse.

“-——-—_\
¥_—______¢..———, NephroCare

Liarianmoanporka | | fyn scekperian -~ | | Vianewite gaanvion, %

nnmoadoase o sn o mrsas s mMssm o snEEsa = - TLa'sd'\n
Benazepril 5-40 mMr exkegHeBHO K (L) 20-50 5-10
Captopril 12.5-50 mMr TpwKabl B A€Hb K 50 12.5-25
Enalapril 2.5-10 mr kaxpable 12 Y K (L) 50 2.5-5
Fosinopril 10 Mr exxeqHEBHO K (L) Het Het
Lisinopril 2.5-10 Mr exxeqHEBHO* K 50 2.5-5
Perindopril 2—8 Mr exxefiHeBHO K 50 2
Ramipril 5-10 Mr exxeiHEBHO K 20 25
Trandolapril 0.5—4 Mr exxegHEBHO K 30 0.5

K, noYku; L, nevyeHso.

*MNpegnoyTuTenbHaa aO03MpoBKa nuauHonpuna: 10-40 mr Tpwkabl B Hedenw nocre avanuaa.
MakcumanbHasi cyToyHas [03a y AuanuaHbiX naumeHToB — 40 mr,

—_—

Y
V
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PapmMmaKkoKnHeTuka otaenbHbiXx BPA Ha guanu3se.

\—————" NephroCare

Knacc v npenapar Ob6LiyHas [O3NpOBKa MyTe 3KCKpELK Yaanedvne guanv3om % CynnemeHTapHas
(mo6aBoyYHas) go3a npwm
Avanvse, Mr

Candesartan | . g-32mra. . L0 U0 UKW Her L L e

Eprosartan 600-1200 mr/g, L Het Het
Irbesartan 75-300 mr/g L Het Het
Losartan 50-100 Mr exxeiHEBHO K (L) Het Het
Losartan 10-40 mr/g K (L) Het Het

nﬂilfl'lﬂl'l AL iIALISMNND /O I\’ll A
Telmisartan 10-40 mr/g, L Het Het
Telmisartan

XX Cerenn=-2afianHaa”

K, noyku:; L, ne4yeHb

o BPA B oTnuune ot 6onbuimHcTBa NATNP Heananusnpyembl, NOITOMY HE TPEBYIOT CynfieMeHTapHbIX 403.

?
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The effect of spironolactone on morbidity and mortality in patients with
severe heart faillure. Randomized Aldactone Evaluation Study Investigators
(RALES).

—
e ——— — e — N

ephroCare

The risk of death was 30 percent lower  Relative Risks of Death and Hospitalization.
among patients in the spironolactone group

than among patients in the placebo group DIl )
(P<0.001). e G 1 M B vaws

no. of patients

TABLE 2. RerLATIVE RISKS OF DEATI AND HOSPITALIZATION,

1.00
Cause of death
0.95 - Cardiae causes 314 226 0.69 (0.68-0.82) =0.001
= Progression of heart failure 189 127 0.64 (0.51-0.80) <0.001
Sudden death) 110 82 0.71 (0.54-095) 002
n Myacardial infarction 15 17
0.90 Orther cardiovascular causes 13 12
Stroke 11 8
- Noncardiovascular causes 41 29
0.85 Unknown 7 0
Toral ERTH 284 0.70 (0.60-0.82) =0.001
g 0.80 no. of patients/no. of events
g 0.75- Reason for hospitalization
> Cardiac causesy 336753 200/515 0.70 (0.59-0.82) ~0.001
wn 8
— Warsening hearr failure 300 /663 215/413 0.65 (0.54-0.77) 0.001
o 0.70 4 Angina A5 /44 43 /66
= Spironolactone Ventricular arrhythmias 24/31 23/25
= Myocardial inFarction 14/15 1011
-'% 0.65 \_\ :)lh:.r cardtovascular causes 1 l,(.;; l’:‘l 1 :Z;:I;U
Siroke -~ - B
g Noncardiovascular causes 232/377 223/361
& 0.60- - ,
*CI denotes contidence interval,
TThis category includes death due to worsening heart Eallure (delined as increaning, symptoms or
0.55+ Placebo s requiring an Indrease n treatment ),
T This catepgory includes witnessed death from cardiac causes heralded by abrupt loss of conscious-
0.50 1 ness within one hour alter the onset of symproms in a patient in whom death was unexpected
\ S§Some patients were haspitalized for more than one cardiae cause
0.454

NY

/

0.00] ————————— Pitt B, Zannad F, Remme WJ, Cody R,

0 12 15 18 21 24 27 309 33 36

Months Castaigne A, Perez A, Palensky J, Wittes
:lZc:b:ISK 841 775 723 678 628 592 565 483 379 280 179 92 36 J; N EngIJ Med 341: 709_7171 1999

Spironolactone 822 766 732 698 669 633 608 526 419 316 193 122 43

w—
o
w
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Cpe.qHMe 3Ha4YeHUnA AoaAnNasim3HOIro Kasfinsa CbiBOPOTKHU
neroagnHaMuka.

NephroCare

(

54

52

1

4.8

4.6

Pre—dialysis Serum Potassium Concentration
5
1

0 5 10 15
Time (weeks)

= < IRlaCaho
——& —- Eplerenone

Walsh M, Manns B, Garg AX, Bueti J, Rabbat C, Smyth A, Tyrwhitt J, Bosch J, Gao P,
Devereaux PJ, Wald R: The safety of eplerenone in hemodialysis patients: A
noninferiority randomized controlled trial. Clin J Am Soc Nephrol 10: 1602-1608, 2015
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CnupoHOnakToH npegoTBpalyan runeptpoduro cepgua u
cHuxeHue ®BJIXK y N-nauneHTOB.

NephroCare

Renal KtV <0 .49

All patients
A B
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I s y N —_— pepe— > 9 | e
s 6 A e |
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” A TMrrwen [35%C 4| : - '
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Spiroly nedk =21 n=2} n=16 =18 pirnl-) ne24 nes1 el a4} A
Sgirnle) net® P=1 M w3 e wirnle) =13 41 e ] 48
c males with LV mass ndex > 50 g/m?” | Rensl KWV <0.49
)
15
” 10 - 10
z = py —
- 0 - — ¢ > —a_ N ) 2 "// —0_‘
~ . e, -~ 0 . ——o——4" b
% -In S .Y *-Ssol) 2 R T o9 > Spife(-)
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& 3 con - lu
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Ito Y, Mizuno M, Suzuki Y, Tamai H, Hiramath'l‘JW"I', bhéshi H, Ito |, Kasuga H, Horie M,
Maruyama S, Yuzawa Y, Matsubara T, Matsuo S; Nagoya Spiro Study Group: Long-term
effects of spironolactone in peritoneal dialysis patients.

J Am Soc Nephrol 25: 1094-1102, 2014
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YacTtoTa nepBUYHbLIX (rocnutanusaumsa n cmeptb ot CC3)
U BTOPUYHLIX (CMEPTb OT BCEX NPUYNH) UCXOO0B

(rpynna cnnpoHonakToHa 25 Mr/CyTKU NPOTUB KOHTPOJILHOM rpynnbl).
\\YJ\V 4 __EY\

06 T

06T  HR,0.404 (95% Cl, 0.202-0.809)
P=0.017
E 0.5 E 0.5
55 04 + E 0.4
é 0.3 ,§ 0.3
» s
.3 02+ Control group g 02
01+ 01
P ‘_mt:e_nt group
ot—F T v | v ' | v { t v 0
0 6 12 18 24 30 36
Months since Registration

NephroCare

HR, 0.355 (95% Cl, 0.191-0.662)
P=0.002

Control group

'_H_ﬂt';:nt group

| ] ] 1 1] ;
6 12 18 24 30 36
Months since Registration

Matsumoto Y, Mori Y, Kageyama S, Arihara K, Sugiyama T,
Ohmura H, Yakushigawa T, Sugiyama H, Shimada Y, Nojima Y,
Shio N: Spironolactone reduces cardiovascular and cerebrovascular morbidity
and mortality in hemodialysis patients. J AmCollCardiol 63: 528-536, 2014
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YactoTta nepBuYHbIX (cMepTb oT CC3, BHe3anHasa cepaevyHas CMepTb,
OCTaHOBKa cepAaua) n BTOPUYHbIX (CMepTb OT BCEX NMPUYUH) UCXOA0B
(rpynna cnnpoHonakTtoHa 25 mr/cyT. VS nnauebo).

" 3
E 5
E - — Spironolactone 2
g 0 i %d sia — Spironolactone
t — Control C 5 ) Contiol
3 E 40% a5 ontro
- i 4 = -
53 | Hazandrafio040(95%C10.21:084) 2 © 1 Hazard ratio,0.49(95%C},0.26-0.95)
5 g 30%4 P=0.014 by log-rank test ‘gg 30%4 P=0.036 by log-rank test
| > S €
8 q 20% O 8 20%-
gE 8 9
o & 10%- 2E 10%
2 £ T3
E E 0%+ T T T T T 1 g 0% . ; 5 g Y f ,
: 0 3 6 9 12 15 18 24 2 8 0 3 6 9 12 15 18 21 24
3 Foll . Follow up time(months)
3] ollow up time(months)
No. at risk No:at rick
Spironolactone 125 125 121 117 112 108 104 102 100 Spironolactone125 125 121 117 112 108 104 102 100
Control 128128 126 121 114 106 100 100 97 Control 128 128 126 122 115 107 101 101 98

Lin C, Zhang Q, Zhang H, Lin A: Long-term effects of low-dose
spironolactone on chronic dialysis patients: A randomized
placebo-controlled study.

J Clin Hypertens (Greenwich) 18: 121-128, 2016
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PapmakokmHeTuka otaenbHbix AMKP Ha ananuse.

= "__—-—--—-'-"N“\

ephroCare '

Knacc v npenapar O6LivHas [O3UpPOBKa MyTb 3KCKpeLn YpaneHue guanu3om, % CynnemeHTapHas
(mo6aBoy4Has) go3a npwm
gunanwvse, Mr

Spironolactone L*Zﬂ—fo}wr[e)le}mlaw I VIMIC SO RNRA LAIRUVJ I meH \J

Eplerenone 50-100 Mr exxeiHeBHO K (L) Het Het

K, Nno4ku; L, nevyeHsb.

AnToniaanL oo ranaonTalioiac

L LECENIUS
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O6Owasn, cepaedyHo-cocyanucTasa U rocnutanbHass CMepPTHOCTb
y ananunsHbix nauyueHtoB ¢ [1IKMI1: kapBeaunon vs nnaue6o.

S ——— NephroCare
§ol {.: qA—_
ey L ' Carvedilol ey ‘
81 \_\_L‘; _ e . ‘_‘\_‘—x 84 _‘_‘ﬁ—‘—\_\_c‘iwedih'
: e L
E N —L\—(Ian' Gl g .l 9004, 2
sl ™ 1 £ s ¢ Placebo
o | It « | TR
‘ h'"'....‘.‘ P’a“bo ‘ .E “ .......
- 3
) 34 w |
2 21 log-rank: 17.14; p<0.00001 2 loo-rank: 8.8:
log-rank: 8.58; p<0.005 1 ' log-rank: 8.8; p<0.005
00, i i ., 0 . 00, — —
10 15 20 25 2 4 6 8 10 12 4 16 18 20 22 4 2 4 6 8 10 12 14 16 18 20 2 X4
Time After Inclusion (months) Time After Inclusion (months) Time After Inclusion (months)

Cice G, Ferrara L, D’Andrea A, D’'lsa S, Di Benedetto A, Cittadini A, Russo PE, Golino P,
Calabro™ R: Carvedilol increases two-year survival in dialysis patients with dilated
cardiomyopathy: A prospective, placebo-controlled trial.

J Am Coll Cardiol 41: 1438-1444, 2003
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HDPAL (aTeHonon vs nusnHonpun): amHamuka UMITX,
nocnegnanmn3Hom Mmaccbl Tena n Yncna runoTeH3UBHbIX

npenapartos.
\___ e — NenhraoCare

L]
| | 85
* * el
: NpN
. - R
| o
~ 170 < B8t 1
% _‘g,so- i <
- 65 4] T~
i - S Y . == gk
£ 160 - .y L 2 Ly B BUSEES RS- L PR S PR
(73 ©
@ T 7
£ 155 g 754
© o ’ v e .
3 150 N Atenolol (n) 100 87 &9 &Y 88 75 73 70 61 59 56 52 56
g CFB-Awn (kg) 01 05 07 11 10 10 11 10 11 06 085 0§
g 145 Lisincpnl (n) 100 B4 82 80 " 69 69 61 57 52 45 4 a1
> CFB-Lis (g) 07 07 10 15 15 19 18 18 20 2.3 2.1 24
§ 140— Lrst:nnC:B 07 12 1.7 28 25 29 3.1 29 31 28 28 29
Atenolol {n) 100 n 53
CFB-Aten {g/m2) . B4:251 215257
C::::‘(”g;r:r?’ w.o 34 5xas.s -154‘: 62 .00
UisAten CFB 50275 64284
T T T 275
0 6 12
Month of study 250
(=3
. g 226
Agarwal R, Sinha AD, Pappas MK, Abraham TN, § -
2 200
Tegegne GG: E
. . A . ’ . a '®
Hypertension in hemodialysis patients treated with
atenolol or lisinopril: A randomized controlled trial. s By Gl Bl R g B g
. Usinoped (n) 100 86 85 80 n (2 70 58 56 49 46 39 “
Nephrol Dial Transplant e hmMedEn e
29: 672-681, 2014 0 S 9 12
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dPapmakoKMHeTUKa oTAaeNnbHbIX 6eTta-Ab Ha aAnanuse.
\——-—

NephroCare

Atenolol 25 Mr exxeHEBHO* K (L) 50 25-50
Bisoprostol 2.5-20 Mr exxegHeBHO L Het Het
Carvedilol 25 Mr aBaxabl B JEHb L (K) Het Het
Labetalol 200-600 Mr gBaxabl B AeHb K (L) Het Het
Metoprolol 50-100 mr gBaxabl B A€Hb K (L) Het Het
Nadolol 80-100 Mr aBaxabl B AeHb K 50 80
Propranolol 80-160 Mr aBaxabl B AeHb K Het Het

K, noyku; L, nedeHb. MNpegnovtutenbHas 4O3MPOBKa aTeHorona s MakCumManbHOro aHTUrnnepTeH3nBHoro adpdpekta n yaoberTea 4O3MPOBaHUS:
25-100 mr TpwXKabl B Hegernto.

AnTonuaniLuac runanTaolaiaa
e pHaHbHA - HARS e H3HA

— L EEENILS
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BnvaHne gunannsadbenbHocTy OeTa-agpeHoOrokepoB
Ha CMEePTHOCTb OT BCEX NPUYUH.

e —— ——— NephroCare
| Table S5. All cause mortalig sCondmonal Cox Progortional Hazards Modelz |
Event Rate
No. of (per 100
No. of Person- events patient- Hazard Ratio
patients years (%) years) (95%Cl) P value
Hemodialysis cohort
High Dialyzability Beta Blockers 3294 1578.9 182 116 1.3(1.1-1.7)
0.02
Low Dialyzability Beta Blockers 3294 1587.3 135 8.5 1 (referent)
Non-dialysis cohort
High Dialyzability Beta Blockers | 13,586 6648.6 186 2.7 1.0(0.8-1.3)
0.71
Low Dialyzability Beta Blockers 13,586 6650.3 179 2.8 1 (referent)

Weir MA, Dixon SN, Fleet JL, Roberts MA, Hackam DG, Oliver
MJ, Suri RS, Quinn RR, Ozair S, Beyea MM, Kitchlu A, Garg AX:
b-Blocker dialyzability and mortality in older patients receiving

hemodialysis. J Am

== FRESENIUS
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Koppensuusa mexay ncxogHon mexgmannsHom npubaBkon Beca u
CHMXXeHnem goananusHoro A[lc yepe3 16 Hegenb Npuéma HUTPEHAUNUHA.

\_____ B — NephroCare :

1

;ga )

& 2 50,

v W

3= | |

> ®© London GM, Marchais SJ, Guerin AP,

= 2 ] Metivier F, Safar ME, Fabiani F, Froment L:

W 2 Salt and water retention and calcium

z 3 o blockade in uremia.

- Circulation 82: 105-113, 1990

g A e r=0715

O
) p < 0.0004

05 1 15 2 25
BASELINE INTERDIALYTIC
BODY WEIGHT CHANGES (Kg/m?)

T -
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BrninaHue amnogununHa Ha cepaoevyHo-cocyauncCTble
coObITUA y remoavasyim3HbIX NallEHTOB.

\,\ﬁ———'ﬁ . NephroCare ‘
2 507 = Placebo (22 events) 2 907 ~ Placebo (32 events)
2 40 + Amlodipine (15 events) 2 40 -+ Amlodipine (19 events)
¢  |HR 0.65[95% Cl 0.34-1.23] A - o 27 b & © R
® 304 p=0.19 ® 30- p=0.03
© ©
S 20 S 20
S £
8 10- 8 10
o O
a : ' ' ' ' a : | | | |
0 6 12 18 24 30 0 6 12 18 24 30
Time from randomisation (months) Time from randomisation (months)
Subjects at risk Subjects at risk

Placebo 128 106 81 8bd LI58 45 Placebo 128 106 76 60 45 37
Amlodipine 123 107 88 69 60 45 Amlodipine 123 107 88 67 57 42

Tepel M, Hopfenmueller W, Scholze A, Maier A, Zidek W: Effect of amlodipine on
cardiovascular events in hypertensive haemodialysis patients.
Nephrol Dial Transplant 23: 3605-3612, 2008
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BnusaHue Tepanuu amnoaMnMHOM n BancapTtaHoMm
Ha napamMeTpbl OKCUAATUBHOIO CTpecca u MeTUNapruHUHLI
y 19 I'1-nauneHTOB.

\—_—-—— N e p h ro Cafe
Parameter Baseline Amlodipine Valsartan P-value (ANOVA)
Plasma

13-HODE (nmol/ml) 4283 +268 301.0+ 14.0* 366.8+15.8 0.002
Protein carbonyl (ng/mg) 0.17 +0.01 0.16+0.01 0.17+0.01 081
8-H02dG (ng/ml) 297+0.22 2.34+02* 239+0.15* 0.028
HS-CRP (mg/l) 084 +036 144092 133405 083
L-arginine (umol/l) 86.7+4.8 782+48 793+55 04
ADMA (imol/l) 194+0.12 12+0.16* 1.18+0.1* <0.0001
SOMA (umol/l) 32+03 187 +0.24* 20+0.23* 0.001
Whole blood
GSSG:GSH ( x 100) 29+31 18+13* 06+0.1* 0.02

ADMA, asymmetric dimethylargining; ANOVA, analysis of variance; GSH, glutathione; HD, hemodialysis; 13-HODE, 13-hydroxyoctadecadienoic acid; 8-HO2dG, 8-hydroxy
2-deoxyquanosine; HS-CRP, high-sensitivity C-reactive protein; SDMA, symmetric dimethylarginine.
*Significant at P<0.05.

Aslam S, Santha T, Leone A, Wilcox C: Effects of amlodipine and
valsartan on oxidative stress and plasma methylarginines in endstage
renal disease patients on hemodialysis.

Kidney Int 70: 2109-2115, 200

— L EEENILS
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BnusaHune Tepanuu amnogMnmMHOM n pamMunpunom
Ha Maccy neBoOro Xeryaodka v TONWUHY UHTUMbI/Meaun COHHON apTepun
y I-naumneHTOoB 6e3 Anabera.

A" A LN £ e —
S ——— NephroCare
100.00 40.00 -
90.00
70.00 '

6(')‘(')(') ] > 20.00 1
50.00 A ,.

40.00 +

30.00 - . 10.00 +

20.00 - |

10.00 0.00 -

0.00 -
-10.00 ~ ~10.00 -
-20.00 ~
-30.00 —20.00 A
-40.00 =
-50.00 + —30.00 A

LVMI changing (%)
CIMT changing (%)

T T T "I
Amlodipine group (n=41)  Ramipril group (n=43) Amlodipine group (n=41) Ramipril group (n=43)
p=0.38 p=0.48

Yilmaz R, Altun B, Kahraman S, Ozer N, Akinci D, Turgan C:
Impact of amlodipine or ramipril treatment on left ventricular
mass and carotid intima-media thickness in nondiabetic hemodialysis
patients. Ren Fail 32: 903-912, 2010
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PapmakoknHeTuka otaenbHbix BKK Ha guanu3se.

\———-—' NephroCare

Knacc v npenapar Ob6LiyHas [O3NpOBKa MyTe 3KCKpELK Yaanedvne guanv3om % CynnemeHTapHas
(mo6aBoy4Has) go3a npwm
agvanvse, Mr

Amlodipine | 25-10mrexegWeswo L Her . . Her

Felodipine 5-10 Mr exxegHEeBHO L Het Het
Nicardipine 20-40 mr TpwxKabl B A€Hb L Het Het
Nifedipine XL 30-90 Mr exegHEBHO L Het Het
Lacidipine 2-6 mr/g L (K) Het Het
nﬂ.ll'l'lﬂl'l a4V 1 i FaYoks |\l|| A
Manidipine 10-20 mr/pg, L Het Het
Diltiazem CD Y—wr (\ (K) 42 ﬁT Het
CAREAND=2AaAHaANHAN
Verapamil CD 180-360 Mr exxeqHeBHO L (K) Het Het

K, noyku; L, nevyeHso.

?
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dapMaKkoOKMHETUKa HEeKOTOPbIX APYrnx aHTUrMnepTeH3uBHbIX
npenapaToB Ha Auanwuse.

\———-—' NephroCare

Knacc v npenapar Ob6LiyHas [O3NpOBKa [yTh aKeKpeuumn Yaanedvne guanv3om % CynnemeHTapHas
(mo6aBoy4Has) go3a npwm
agvanvse, Mr

Clonidne ~~ 01-03wrgsaxauiftpwiasismens K@) 5 Her

Hydralazine 25-50 mr Tpuxabl/gBaxabl B 4eHb L 25-40 Het

K, noyku; L, ne4vyeHsb.

?
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PapmMaKkoOKMHeTUKa OTp.eanblx AAE Ha guanuse.

\‘ —— =

NephroCare

Knacc v npenapar O6LivHas [O3UPOBKa MyTe 3KCKpELK YaaneHue puanu3om % CynnemeHTapHas
(mo6aBoy4Has) go3a npwm
agvanvse, Mr

Doxazosin ~  1-l6mrexemwesso L . Her . . Her

e ome0-29 MaA ¢U21  *

Terazosin 1-20 mr exxeaHEeBHO Het Het

L, nevyeHsb.

N4
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KpacHas

CUHASA

—-L"-L—-_Ar.::—,_?____:> -

g

Care

o Y AnanuaHbIX nauueHToB OTCYTCTBYIOT

[OKa3aHHble MPeNMYyLLecTBa Has3Ha4YeHUs OAHOro
Knacca aHTUrMNepTEeH3MBHbLIX MpenapaToB nepea

APYrnMm.

Bblbop nogxogswero rmnoTeH3MBHOMO pexmnma
AofmkeH ObiTb MHAWMBMAYaANU3MpOBaH Ha OCHOBE
9P PeKTUBHOCTU CHMXKEeHUA ALl  KOHKPETHbLIM

npenaparom, A[l-He3aBUCUMBbIX
KapOMOMPOTEKTMBHbLIX  CBOWCTB, WHTPa- WU
MeXOuann3Hou dpapMaKOKMHETUKN
(ananunsabensHocTN), nepeHoCMMocCTH n
NOBOYHbIX adhdpekTOoB, paBHO Kak n

KOMOMOp6I/I,EI,HOCTI/I KaXXgoro rauuneHTa.

MpymeHeHne 6ema-adpeHobs10kamopos
HaCTOATENbHO peKoMeH40BaHO BBUOY
AOKa3aHHOW Yy  3TUX  areHToB  Hambonee
BbIpaXXeHHOW KapaMonpoTeKLUMK, BKOYaoLWen nx
bnarotBopHoe BnusiHMe Ha [JTIK mn XEctkocTb
apTepun.

Pharmacotherapy of Hypertension in Chronic Dialysis Patients

Panagiotis I. Georgianos and Rajiv Agarwal

Fresenius f\.'icdical Care Clin 3 Am Soc Nephrol 11: 2062-2075, November, 2016 49
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KpacHas CUHAS

‘—_——f—\

| Care

« B ycrnosuax pedpuunta PKW, cpaBHMBawOWMX 3PPEKTUBHOCTL PasHbIX KNacCoB aHTUTMMNEPTEH3UBHbIX
npenapatoB y 605bHbIX CO cneumpunyeckon KOMOPOUOHOCTBIO UK TEPMUHANbHOW OpPraHHOW AUCHYHKUMERN,
noboe JokaszaHHOEe roKasaHWe K HasHayeHUo KOHKPETHOro Kracca JiekapcTB B obuwen nonynsummn (Hanp.,
6ema-6s10kamopoe B NOCTMH(APKTHOM Nepmnoae) AOMKHO OblTb pacnpoCcTpaHEHO Ha AManu3HbiX NauMeHToB
[0 TOro, Kak CTaHeT LOCTYnHOM TBEpAdas Aoka3aTenbHasa 6asa B 9ToW cneunuduyeckon nonynsunn.

o JuaudponupuduHoesie KK moryT npyumeHsaTbCa Kak cpeactBa emopou JIUHUU KOMOUHMPOBAHHOW Tepanuu,
koraa ALl ocTaéTcss HEKOHTPONMPYEMbIM, HECMOTPS Ha Heghapmakoriocudeckue Mmepbl 1 6ema-adpeHobriokady.
[MpenmyLiectsom obnagatoT npenapatbl C MPOO0IEHHbIM Oelicmeuem.

o UAI® u BPA MOryT CryXnTb 8bI60POM Mpembe20 YypPO8HS.

o« AMKP wmoryt obecneunTb AOMNOMAHUTENbHYK CEPLAEYHO-COCYAUCTYI0 npoTekumio 6e3 Kn3BbITOYHOro pucka
cepbesHoWn eurnepkanuemuu. besonacHoctb n apdektuBHocte AMKP y ounanusHbiX NauueHToB M3y4vatoTcs B
NPOLOIKALWMXCA UCCIeSOoBaHMAX; Mexay TeM, WX LWKMPOKoe UCNonb3oBaHWe He Moxem 6bimb
PEKOMEHO08aHO.

e Vlcnonb3oBaHue Apyrnx KnaccoB mnpenapatoB, TakMe Kak a2oHUucmbl UeHmpasbHo20 delcmeusi, NpsiMbie
gaszodusiamamopbl W albga-adpeHobs10kamopbl, 4acTO acCoOUMMPOBAHO C CEPbE3HbIMU NOBOYHBIMU
adpdekTamMu - X NPUMEHeHne OOSMKHO ObITb OrpaHNUYeHo nauneHTamu ¢ TpygHoynpasnsemon Al.

Pharmacotherapy of Hypertension in Chronic Dialysis Patients
Panagiotis I. Georgianos and Rajiv Agarwal
Clin J Am Soc Nephrol 11: 2062—2075, November, 2016
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WHTpagnanusHasa runepTeH3ns U eé cBA3b

C MeXaunanusHbiM ambynaTtopHbiMm ALl

e — - NephroCare
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BrninsiHue ateHornona Ha apTepuanbHoe AaBrieHue,
3apermcTpMpoBaHHoOe B OTAENIeHMU remoamanusa
U B MeXAnanu3HoM nepuoae.

L—— Nephrocare

Atenolol started

180 —
g 5 Agarwal R: Supervised atenolol therapy in
g the management of
& 120 - hemodialysis hypertension.
8 Kidney Int 55: 1528-1535, 1999
TR ¢ 6F ¢ Y= T

Dialysis session number

Baseline Atenolol

Systalic Diastolic Heart Systolic Diastolic Heart

BP BP Rate BP BP Rate

Average ABP 144 +14 80=7 85 +11 127 +13 69+ 10 70+11
Average BP load T1£25 30=24 3526 12+19

Daytime ABP 146 13 83=8 87+11 12713 70+11 6911
Daytime BP load 65 =30 26 =26 2627 11+17

Night ABP 146 = 16 778 8311 12816 66+ 10 71+12
Night BP load 84 +22 38=29 6233 1727

All data are means and standard deviation, All atenolol data are significantly different from baseline (F < 0.05) except nocturnal BP load.
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HDPAL (aTteHonon vs nuauHonpun): ALl B mexXxguariuaHom
nepuoae — ncxogoe M B Npouecce Tepanuu.
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Agarwal R, Sinha AD, Pappas MK, Abraham TN, Tegegne GG:
Hypertension in hemodialysis patients treated with atenolol or
lisinopril: A randomized controlled trial.

Nephrol Dial Transplant 29: 672—681, 2014
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yTpa Ha HO4b
Bedtime ingestion of hypertension medications reduces the risk of new-

onset type 2 diabetes: a randomised controlled trial.
. S —
w" 2 NephroCare

» 1Bioengineering and Chronobiology Laboratories, E.l. Telecomunicacién, University of Vigo, Campus Universitario, Vigo,
Pontevedra, 36310, Spain. rhermida@uvigo.es.

» 2Bioengineering and Chronobiology Laboratories, E.l. Telecomunicacién, University of Vigo, Campus Universitario, Vigo,
Pontevedra, 36310, Spain.

« Abstract

s AIMS/HYPOTHESIS:

« We investigated whether therapy with the entire daily dose of 21 hypertension medications at bedtime exerts greater
reduction in the risk of new-onset diabetes than therapy with all medications upon awakening.

« METHODS:

« We conducted a prospective, randomised, open-label, blinded endpoint trial of 2,012 hypertensive patients without
diabetes, 976 men and 1,036 women, 52.7*13.6 years of age. Patients were randomised, using a computer-generated
allocation table, to ingest all their prescribed hypertension medications upon awakening or the entire daily dose of 21 of
them at bedtime. Investigators blinded to the hypertension treatment scheme of the patients assessed the development of
new-onset diabetes.

» RESULTS:

« During a 5.9-year median follow-up, 171 participants developed type 2 diabetes. Patients of the bedtime, compared with
the morning-treatment group, showed: (1) significantly lower asleep BP mean, greater sleep-time relative BP decline and
attenuated prevalence of non-dipping at the final evaluation (32% vs 52%, p <0.001); and (2) significantly lower HR of new-
onset diabetes after adjustment for the significant influential characteristics of fasting glucose, waist circumference,
asleep systolic BP. mean, dipping classification and chronic kidney disease (CKD) (unadjusted HR 0.41 [95% CI 0.29, 0.58];
adjusted HR 0.43 [0.31, 0.61]; event-rate 4.8% vs 12.1% with bedtime and morning treatment, respectively; p <0.001).
Greater benefit was observed for bedtime compared with awakening treatment with angiotensin receptor blockers (ARBS)
(HR 0.39[0.22, 0.69]; p<0.001), ACE inhibitors (0.31[0.12,0.79], p=0.015) and B-blockers (0.35[0.14, 0.85], p=0.021).

s CONCLUSIONS/INTERPRETATION:

» In hypertensive patients without diabetes, ingestion of 21 BP-lowering medications at bedtime, mainly those modulating
or blocking the effects of angiotensin Il, compared with ingestion of all such medications upon awakening, results in
improved ambulatory BP (ABP) control (significant further decrease of asleep BP) and reduced risk of new-onset diabetes.
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A MOXeT Hy Ux — BCce 3T TabneTkn?
Future vaccine may help lower blood pressure long-term

American Heart Association Rapid Access Journal Report.
u’

sphroCare

s «B Oyaywem BakuuMHauuMsa nomoxeT cHWkaTb ALl Ha cpok Ao 6-Tu MecsiueB. O6 3TOM CBUAETENILCTBYIOT pe3yfibTaTbl HOBOroO
uccnepoBaHuAy. Takyto MHopmaumio ony6nukoBan xXypHan AmepukaHckon Kapauonoruieckon Accoumauum «Hypertension».

s OJKcnepuMeHTarbHOe = UccnefoBaHWe, MNPOBeOEHHOEe Ha Kpbicax, MOXeT, B KOHEYHOM utore, obGecneynTb HOBbIM
anbTepHaTUBHbLIM METOAOM Jle4yeHus noBbileHHoro ALl y ntogen. MNMpu 3Tom oTNageéT HeOO6XOAMMOCTL B €XXeAHEBHOM NMpUéme
TabneTok.

s “BO3MOXHOCTb BaKUMHaUUWU OT FMMEPTEH3UN NpeacTaBnseT co60M MHHOBAUMOHHLIN MeTOA, KOTOPbIM MOXET CTaTb BeCbMa
3cpchpeKTUBHbLIM B NPEOAOSIEHNUN HEKOMIMIIAeHTHOCTU (Heco6noaeHMN NpeanncaHoro nevYeHus) — ogHoOM U3 rnaBHbIX NPoOGem y
rMNepToHNKOBY, - FOBOPUT COABTOP MccnegoBaHus, npodeccop YHuBepcutera r. Ocaka XupoHopu Hakaramm.

s WccnepoBarenu paspab6ortanu [AHK-BakuuHy, muweHblo ansa kotopon aensetca AT-Il — ropMoH, cnasmupylowmin cocyabl. ATo
CyXXeHue NpuBOAMUT K NoBbileHUo ALl U ycuneHHon paboTte cepgua.

s B npouecce mccnegoBaHusi y4éHble TpUXKAbl C ABYXHeAesNibHbIM MHTEPBaNoM MMMYHU3UMPOBANM KpPbIC C apTepuanbHOW
rmnepTeH3nen, NUCNoJib3ys MeTOAUKY 6e3bIrofibHbIX UHbeKUUNA. BakuMHa He Tonbko cHwkana Al Ha WeCTUMECAYHbIN CPOK, HO
M yMeHbllaria TKaHeBOe MOBpeXAeHWe cepaua U cocydoB, Bbi3biBaeMoe runepteHsven. He Obinum 3apeructpupoBaHbl U
NPU3HaKM NOBPEXAEHUS APYIMX OPraHOB — TaKMUX, Kak MOYKU U NeYeHb.

s [HK-BakuuHa genctByeT nogobHo MAI®D, KoTopble NOMOraloT cocynam paccrnabuTtbeCsi, YTO, B CBOK o4epeab, CHmkaeT Al
Bbinu onpoboBaHbl U ApyrMe Tunbl BaKUMH OT rMNEepPTeH3uu (B YaCTHOCTU — Ha NenTUOHOM OCHOBE), HO OHW He obnaganu
OONroCpoYHbIM AENCTBMEM, @ HEKOTOPbIE U3 HUX UMENN HexXenaTefibHble N06o4YHbIe 3 PeKTbI.

s [lepBenwen 3agavyen aHTUrMNEPTEH3UBHON BaKLMHbI ABRNAETCA AOCTUXKeHUe acpdekTuBHOro KoHTpona All nyTém npeogoneHus
npobnembl HeHaanexawero pexuma npuéma npenapartoB (drug compliance). Bao6aBok, B pa3BuBarLMXCcs rocynapcrBax
Takux pernoHoB, Kak Adpuka n KOxHasa A3ua, aHTUrMnepTeH3UBHbIE npenapaTbl (Hanpumep — BPA) Becbma poporu. «OHK-
BaKLMHA MOXeT cTaTb 6onee gewéBbiM U 3P (PeKTUBHbIM METOAOM Jfle4eHUs1 B 3TUX CTPaHax», - FTOBOPAT YYEéHble.

s “[anbHenwee wuccnegoBaHuss Ha nnatcgopme 3tom [OHK-BakuuHbl, BknYawwme yBenuyYeHue MPOAOIKUTENIbHOCTU
aHTUrUnepTeH3MBHOro addekta, MOryT, HakoHeL, CTaTb HOBOMW TepaneBTUYECKOM OMNuuehn B Jle4eHUM nauueHToB C
runeptoHuen”, - rosoput Hakaramu.

s JTa TeXHONOrns TakKe MOXeT ObITb NPMMEHEHa AN CO3A4aHUA OPYrMX BaKLVH.

s Co-authors are Hiroshi Koriyama M.D., Ph.D; Futoshi Nakagami; M.D., Ph.D; Mariana Kiomy Osako, Ph.D; Mariko Kyutoku, Ph.D;
Munehisa Shimamura M.D.; Ph.D; Hitomi Kurinami M.D., Ph.D; Tomohiro Katsuya M.D., Ph.D; Hiromi Rakugi M.D., Ph.D; and
Ryuichi Morishita M.D., Ph.D. Author disclosures are on the manuscript.
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Cnacub6o 3a BHUMaHue
n ooopo noxanoBaTb B CapaHCK!
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