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TYNOI METABAHTOTHTAZ THZ All NAPAIONTEZ
MOY THN ENHPEAZOYN KAI NMPOINNQZTIKH AZIA

T Central Sympathetic drive Improper dosing or Jadherence and
LArterial/ cardiopulmonary reflex titration of AHT compliance to AHT
Humoral, rheological, environmental, J Arterial compliance BP measurement errors
behavioral and emotional factors Age Age

Activity/ Sleep, Age

Ventilation Seasonal Aging

1 Very short term BPV 1 Short term BPV ~ “MMid term BPV 1 Long term BPV 1 Very long term BPV
(beat to beat) / (over 24h) / (day-to-day) (visit-to-visit <Syears)* (visit-to-visit=5 years)*

1 soD t TSoD t TS0oD t MNsoD t 1 CV mortality
TCVevents ? ¥ I CVevents (stroke, M) TCVevents (stroke, MI) MCV events (stroke, M) 1 Non-CV mortality
‘N mortality? ¥ T CV mortality T CV mortality T CV mortality T All-cause mortality
‘PRenal outcomes? MAll cause mortality T All cause mortality 1 Non-CV mortality 1 IHD mortality

*MA and proteinuria TMA T All cause mortality

J eGFR, progression to ESRD J- eGFR 1 MA and proteinuria

J eGFR

Parati G, Ochoa JE, Bilo G, et al. Hypertension in Chronic Kidney Disease Part 2: Role of Ambulatory and Home Blood Pressure
Monitoring for Assessing Alterations in Blood Pressure Variability and Blood Pressure Profiles. Hypertension 2016; 67: 1102-1110
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..........1’5 12.7
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11.9 11.9 109 __,‘. o om—
' --P <0.001--
ll b -
: - 10:5 A
10.8 — A= =t =SBPSD
10 «+l « SBPWSD
- 10.2
9.8 == SBPCV
9 07 . i i . . =@=SBPARV
No CKD Stage 1 Stage 2 Stage 3 Stage 4 Stage 5

Sarafidis PA, Ruilope LM, Loutradis C, et al. Blood pressure variability increases with advancing chronic kidney
disease stage: a cross-sectional analysis of 16 546 hypertensive patients. J Hypertens 2018; 36: 1076-1085
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HD pts

Incident HD pts

HD pts with LVH

HD pts

HD pts

HD pts

HD pts

Incident HD pts

HD pts

Pre-dialysis CKD
(1 year before)

BPV KAI ONHZIMOTHTA

2E A20OENEIZ YNO AIMOKAOGAPZH

STUDY POPULATION - BPV TYPE| DESIGN FOLLIJ_SW_ MAIN RESULTS

\
144
6,961

397

1,088

6,393

2,174

1844
203

11,291

17,729

Visit-to-visit
pre-HD
Visit-to-visit
pre-HD

Visit-to-visit
pre-HD

Visit-to-visit
pre-HD (all)

Intradialytic

Intra- and
Interdialytic

Visit-to-visit
pre-HD
Visit-to-visit
pre-HD at 3-
6m
Visit-to-visit
pre-HD

Visit-to-visit

Retrospective
cohort

Retrospective
cohort

Post-hoc RCT
(FOSIDIAL)

Retrospective
cohort

Retrospective
cohort

Retrospective
cohort

Post-hoc RCT
(HEMO)

Retrospective
cohort

Prospective
cohort

Retrospective
cohort

38 months

6.1 months

24 months

5 years

2 years

5 years

2.5 years

2 years

22 months

24 months

BPV associated with all-cause mortality

BPV independently associated with all-
cause mortality

BPV associated with composite CV
outcome when added to prediction
model, BP was not

BPV independently associated with CV-
but not all-cause mortality

BPV independently associated with all-
cause mortality, CV mortality

BPV associated with all-cause mortality
in pts<55 years

BPV independently associated with all-
cause but not CV mortality

BPV independently associated with all-
cause mortality

BPV independently associated with all-
cause mortality, CV mortality, CV events

BPV independently associated with all-
cause but not CV mortality
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Karpetas A, Sarafidis PA, Georgianos PI, et al. Ambulatory recording of wave reflections and arterial stiffness
during intra- and interdialytic periods in patients treated with dialysis. Clin J Am Soc Nephrol 2015; 10: 630-638
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wSD (mmHg)
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P <0.001

14.89 I
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Day 1 Day 2
Brachial SBP wSD

P =0.006

I 13.86

P =0.008

'|' 10.52
10.00

Day 1 Day 2 Day 1 Day 2
Aortic SBP wSD Brachial DBP wSD

44-h interdialytic period

9.72

n=170

P =0.015

10.16
|

Day 1 Day 2
Aortic DBP wSD

Karpetas A, Loutradis C, Bikos A, et al. Blood pressure variability is increasing from the first to the second
day of the interdialytic interval in hemodialysis patients. J Hypertens 2017; 35: 2517-2526
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2KOMOC TNC WEAETNC €ival va €EETATEI, yIa NPwTN (opd,
TNV  npoyvwoTikn  a&ia Tnc  Ppaxunpobeounc
ueraBAnToTnTac TNC AN (BPV) yia Ta kapdiayysiakda
oupBAupaTa Kair Tn OUVOAIKN BvnoiuoTnTa PE TN XPNon
NG 44h ABPM o€ aoBeveic uno aipokadapon


Presenter
Presentation Notes
Figure. Cox prediction of cardiovascular events for (a) patients with no previous cardiovascular comorbidities; (b) patients with coronary artery disease only; (c) patients with peripheral arterial disease only; (d) patients with CVSBP12% and no cardiovascular comorbidity; and (e) patients with CVSBP25% and no cardiovascular comorbidity. CVSBP indicates coefficient of variation of within-patient overall variability of systolic blood pressure.
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MpoonTikn HeAETN KoopTng (2/2013 — 4/2017)
5 povadec AK

227 aobeveic

Follow up: 30,17+17,70 PNVEC

KpiTnpia enidoyng: e KpITripia anokAEIopou:
« >18 xpovwv « Xpovia KM iy dAn appubpia
« XNN uno AK yia >3 Pnveg * Mn Aeimoupyikn AVF oTo avTiBeTO XEp!
. 3 ouvedpiec / eBdopAda TNG npoongAaong yia Tnv AK

. ; « MeTapoAn =B n AvTI-AY aywyr
e 2UYKATABEON CUPMETOXNC . OEM E] Ag_me r.?q o-rnec'lvxr?r']\g‘]EqE}-

« OTWYXN NPOYVWON

urva npiv

1

Mobil-O-Graph NG
« 48 wpec (AK + )
« 20 AenTa (7:00-23:00), 30 AenTa (23:00-7:00)
« >809% &eyKUPEG PeTPNOEIC, <2h npwi pe <2 perpnoeic, <1h Bpadu



YAIKO KAI MEOOAOzZ 2

 Mapaperpol perapBAntToTnTac TG All:

_ 1 N BD
S0 = [ BN, By, — BP
(daytime SD x daytime hrs) +(nighttime SD x nighttime hrs)
24hour period

e WSD =
SD

e CV = x 100
mean BP
1 _
* ARV = — Yk=1 |BPes1 — BPy|

« KaTtaAnkTika onueia:
1. ZuvoAikn BvnoipyoTtnTa, pun Bavatngopo OEM i AEE
2. 2UVOAIKN BvnoipuoTnTa
3. Kapdiayyeiakn Bvnoipotnta (Bavatngopo OEM 1 AEE, aipvidioc
BavaTtoc)

4. KapélayyslaKn 9VI‘]GI|JOTI‘|TCI un 6avatngopo OEM n AEE, KAPIMA
LETA ano kapdiakn avakomnm, voonAeia yia kapdlakn avenapkela


Presenter
Presentation Notes
the standard deviation (SD) according to the formula: SD =    1 N−1   k=1 N |  BP k+1 −  BP    | (N: number of valid BP measurements,  BP : the average BP during ABPM); (b),the weighted SD (wSD), i.e. the average 24-h SBP and DBP SDs corrected for daytime and night-time duration in hours,: wSD =  daytime SD x daytime hrs  +(night time SD x night time hrs) 24hour period  [30]; (c) the coefficient of variation (CV), with the formula: CV=  SD mean BP ×100%; (d) the average real variability (ARV), i.e. the average of absolute differences of consecutive measurements, calculated as: ARV =  1    w   k=1 n−1 w×   BP k+1 − BP k  , where n is the number of BP readings, BPk the BP at measurement number k and w is the time interval between BPk and BPk-1) 
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BAZIKA XAPAKTHPIZTIKA AZOENQN

MapapeTpoc Tipn NapaueTpoc Tiyn

N 227 N 227
HAIkia (xpovia) 62,75+14,20 RAAS blockers 61 (26,9%)
Xpovoc napakoAoudnonc (UNVeC) 30,17+17,70 ARBs, (n,%) 35 (15,4%)
ruvaikee (n, %) 89 (39,2%) ACEls, (n,%) 23 (10,1%)
Bapoc (kq) 72,82+15,33 Renin inhibitors, (n,%) 1 (0,4%)
'Ywoc (cm) 168,50+9,13 Aldosterone blockers, (n,%) 3 (1,3%)
BMI (kg/m2) 25,67+4,76 CCBs, (n,%) 105 (46,3%)

Xpovoc og AK (UNVEC)

28,0 (3-292,6)

Loop diuretics, (n,%)

77 (33,9%)

AigBnATng (n, %)

66 (29,1%)

B-blockers, (n,%)

122 (53,7%)

Yneprtaon (n, %)

169 (74,4%)

Centrally active drugs, (n,%)

35 (15,4%)

AucAimdaipia (n, %) 49 (21,6%) Mpiv TNV aipokabapon SBP (mmHQg) 144,8+23,2
MNepipepikn Ayyeionabeia (n, %) 15 (6,6%) Mpiv TNV aiyokadapon (mmHg) 86,7+13,8
>Teaviaia voooc (n, %) 53 (23,3%) 44h-SBP (mmHQ) 133,5+18,6
Kapdiakn Avenapkeia (n, %) 27 (11,9%) 44h-DBP (mmHQ) 79,2+12,2
AEE (n, %) 18 (7,9%) 44h-SBP SD (mmHQ) 16,07+3,90
Kanviopa (n, %) 45 (19,8%) 44h-DBP SD (mmHQg) 11,24+2,17
Aipoogaipivn (g/dl) 11,35+1,34 44h-SBP wSD (mmHQ) 15,38+3,68
Oupia (mg/dl) 138,76+35,99 44h-DBP wSD (mmHQ) 10,79+2,06
KpeaTivivn (mg/dl) 8,39+2,55 44h-SBP CV (%) 12,07+2,59
AoBeaTio (mg/dl) 8,99+0,73 44h-DBP CV (%) 14,41+3,13
dwopopoc (mg/dl) 5,15+1,44 44h-SBP ARV (mmHQ) 11,95+3,11
MapaBopuovn (pg/ml) 322,024249,04 44h-DBP ARV (mmHQ) 8,99+1,82
AABoupivn (g/dl) 4,00+0,38 44h-PWV (m/sec) 9,36+2,12
>Tarivec, (n,%) 94 (41,4%) URR (%) 69,1 (40,0-94,0)
EPO, (n,%) 175 (77,1%) PuBuoc UF (ml/h/kg) 7,43+3,77
MegodiaAuTikn auénon 2B (kg) 1,88+1,02
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KATAAHKTIKA ZHMEIA THZ MEAETH2

Mapaperpog Tipn

BavaTtneopo 5 (2,2%)
OEM (n,%) unN-8avartneopo 12 (5,3%)

BavaTtneopo 4 (1,8%)
AEE (n,%) unN-8avartneopo 11 (4,8%)
Aipvidioc BavaTtoc (n,%) 32 (14,1%)
KAPIMA petda ano kapdiakn avakonn (n,%) 5 (2,2%)
>Teaviaia enavayyeinon (n,%) 6 (2,6%)
NoonAcia yia anoppuBuion KA (n,%) 15 (6,6%)
Kapdiayyeiakog 8avaTtog (n,%) 41 (18,1%)
>UVOAIKN BvnaoiuotnTa (n,%) 59 (26%)
>UVOAIKN BvnoipoTtnTa n un-8avatngopo OEM n AEE (n,%) 74 (32,6%)
Kapdiayyeiakog Bavartog r un-6avatngopo OEM i AEE (n,%o) 57 (25,1%)
Kapdiayyelakog 8avatoc n un-6avatngopo OEM n AEE n
KAPIMA peta ano kapdiakn avakonn r ZTepaviaia 81 (35,7%)
enavayyeiwon n NoonAeia yia anoppuBuion KA (n,%)
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STEPWISE COX REGRESSION
MODELED ANALYSIS

44h-SBP-SD 44h-SBP-wSD 44h-SBP-CV 44h-SBP-ARV
HR (95%Cl) HR (95%Cl) HR (95%Cl) HR (95%CI)
(per mmHg p (per mmHg p (per % p (per mmHg p
increase) increase) increase) increase)
Model 17 1,075 0,009 1,078 0,011 1,105 0,019 1,118 <0,001
ode (1,018-1,136) ’ (1,017-1,144) ’ (1,017-1,200) ’ (1,055-1,185) ’
1,073 1,075 1,109 1,115
b ’ 0,029 ’ 0,038 ’ 0,016 ’ 0,001
Model 2 (1,007-1,143) (1,004-1,151) (1,019-1,206) (1,049-1,186)
Model 3¢ 1,040 0,215 1,040 0,265 1,064 0,151 1,064 0,073
ode (0,977-1,108) | (0,971-1,114) | (0,978-1,157) | (0,994-1,138) |
1,045 1,045 1,069 1,068
d ’ 0,181 ’ 0,222 ’ 0,126 ’ 0,060
Model 47| (5 980-1,113) (0,974-1,121) (0,981-1,165) (0,997-1,144)
Model 5¢ 1,040 0.231 1,037 0311 1,063 0.163 1,061 0.109
ode (0.975-1,109) ’ (0.966-1.114 | (0,976-1,158) | (0.987-1.140) | '

a: Unadjusted; b: Adjusted for 44h-SBP; c: Adjusted for 44h-SBP and 44h-PWV; d: Adjusted for 44h-SBP, 44h-
PWV and hemodialysis vintage; e: Adjusted for 44h-SBP, 44h-PWV, hemodialysis vintage, age and gender




TN
2YMIMNEPAZMATA

* O1 deikTeC peTaBAnToTNTAC TNG 44h-SBP gpgavifouv
ave&apTnNTnN CUOYXETION UE TO NPWTEUOV KATAANKTIKO ONMEIO

e O 44h-SBP-ARV e€ival mBava o d€ikTNG JE TN MEYAAUTEPN
npoyvwoTikn a&ia (kapdiayyeiakn Kai GUVOAIKN
OvnoipoTnTa)

 O1 TINEC TNC 44h-SBP &€ oxeTi{oTav kai Tn¢ 44h-DBP
oXeTI{OTAv avTioTpopa HE Tn Kapdiayyeiakn Kal GUVOAIKN
OvnolyoTNTa 0€ AuTOV TOoV NANBUCNO

* H ouoxetion Twv deIkTwv PeETABANTOTNTAC TNC 44h-SBP e
TO NPWTEUOV KATAANKTIKO ONUEIo €ival aveéaptntn Tng 44h-
SBP, aAAa ox1 kai TNG 44h-PWV


Presenter
Presentation Notes
In conclusion, this study showed that ambulatory PWV and ambulatory AIx(75) are independently associated with the risk of cardiovascular events and all-cause mortality in hemodialysis patients. In this cohort, both office BP and ambulatory ανάipheral and central BP did not had prognostic utility for cardiovascular events and mortality. Ambulatory PWV is probably the most prominent of these factors, as it was the only vascular parameter predicting mortality in multivariate analysis. Patients with end-stage renal disease have extremely high rates of cardiovascular events and mortality. Arterial stiffness and augmentation of the aortic BP component measured in office conditions are established cardiovascular risk factors in hemodialysis patients. So far, all devices measuring arterial stiffness and central BP indexes use brachial BP for calibration of the aortic waveforms, thus are subjected to errors inserted by office BP measurements. This is the first study to evaluate the prognostic significance of ambulatory PWV and ambulatory AIx(75) in hemodialysis patients, suggesting that it is much higher than that of office and ambulatory BP. These findings add to the evidence suggesting that arterial stiffness is probably the most prominent cardiovascular risk factor in hemodialysis. Whether therapeutic measures to modify arterial stiffness and wave reflection parameters would result in beneficial long-term effects in hemodialysis populations remains to be answered.
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