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Hypertension



Prévalence HTA en dialyse
Héemodialyse : 80-90%
Dialyse Peritonéale : 90%

Definition of hypertension Prevalence of BP treatment among BP control among
hypertension (%) hypertensives (%) hypertensives (%)

Salem [55] 1995 649 Pre-haemodialysis MAP 71.9 81.5 48.6

>114 mmHg or use of antihyper-

tensive agents
Rahman et al. [60] 1999 489 Pre-haemodialysis SBP 87.7 93.2 71.1

>140 mmHg and/or DBP >90 mm
Agarwal et al. [1] 2003 2535 1-week average pre-haemodialysis 85.8 88.4 30.3

SBP >150 mmHg and/or DBP
>85 mmHg, or use of antihyper-
tensive agents
Agarwal [56] 2011 369 44-h interdialytic ambulatory SBP 82 89 38
>135 mmHg and/or DBP
>85 mmHg or use of antihyperten-
sive medications

BP, MAP, blood pressure; MAP, mean arterial pressure; SBP, diastolic blood pressure; DBP, systolic blood pressure.

Sarafidis et al. Nephrol Dial Transplnt 2017
Vaios et al. Clin J Am Soc Nephrol, 2019
Bansal et al. Hypertension 2023



La cardiopathie hypertensive et ’hypertrophie
ventriculaire gauche

..Molecularfactors 4 Aortic dilation

4 Arterial stiffness
4 Arterial wall thickness

* Neurohormonal activation

¢ Growth factors

¢ Cytokines

¢ Mitochondrial
dysfunction/ROS

» Endothelial dysfunction

¢ Abberant Ca2+ handling A A myopathy

4 LA dysfunction

4 RA enlargement
4 RA dysfunction

4 LV hypertrophy (concentric or eccentric)
4 LV systolic and diastolic dysfunction

4 LV dyssynchrony

4 LVtorsion

Cellular factors

e Activation of
myofibroblasts and ECM

remodeling
 Cardiomyocyte 4 RV hvpertroph
hypertrophy remodeling yp phy
« T helper type 2 cell 4 RV systolic and diastolic '
« differentiation dysfunction Cardiac fibrosis

Nwabuo et al. Cur Hypertension Report 2020



Effet de la volémie : ex. de la baisse du poids Sec

150 -
- Cool - PAS en MAPA
5 5
= -0.5 -3.8
Essai randomisé I (C1: to4-5)lw7toi~
' S 0 o -3.1
I?alsse « forcée du PS » vs. groupe controle - T B
i -7.4
-1.0 kg (95% Cl: -1.6 to -0.5kg; P<0.001) £ 10.7% ;
o, (-7.4 to -13.9) AT ;
% v I(-1.8 to -12.5)]
Augmentation des hypotensions en séance \)\,/
% Ultrafiltration 2.8 -
= (-0.5to -6.1)
130 , ; .
0 4 8
semaines

Agarwal et al. Hypertension 2009



Préserver la fonction rénale résiduelle ne doit pas se

faire au prix d’'une surcharge hydrosodee

Baseline Drug Volume

treatment control
Weight (kg) 61+ 6 60 5 55 8 0.0001
Systolic BP (mmHg) 175 £ 15 138 + 11 125 + 9 0.0001
Diastolic BP (mmHg) 99 =+ 11 77 =10 71+ 8 0.0001
Urine volume (ml/day) 1575 281 1393 =275 40 =47  0.0001
Cardiothoracic Index (%) 057 £0.05 055006 046 £ 0.03 0.0001
LVMI (gr/m?) 265 + 63 251 & 59 161 £+ 25 0.0001
Ejection fraction (%) 56 + 6 59 + 6.5 67 = 4 0.0001

Gunal et al. Renal Failure 2004



Effet de Uactivité sympathique : ex. de la

binéphrectomie
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Chez le patient hémodialysé, tout est réuni pour

développer une hypertension artérielle

/

Kidney failure

\

Volume
overload

/ Specific risk factors related

to kidney dysfunction

2\ angiotensin-
::) aldosterone

4 Renin- ‘

\

\_

system
Arterial Endothelial
stiffness dysfunction
4 Sympathetic Erythropoietin
nervous stimulating
system agents
/ “Traditional” risk factors \
Inactivity

Augmentation Rénine et Aldostérone
apres la séance d’hémodialyse

High blood pressure

a4y Obstructive 0 ,
sleep apnea 50% des patients
Bansal et al. Hypertension 2022



HTA en dialyse que disent les recommandations ?

European International
ESH), Society of Society of
Hypertension Hypertension

=

American
O & SERA
1on.
55 oc Iu MEADING EUROPEAN NEPHROLOGY
Guidelines 2025 Guidelines 2021 Guidelines 2023
Rien « in CKD patients not Rien

receiving dialysis »



Un patient hypertendu ?

Est-ce c’est grave ?




PA avant la séance en HD et risque de

mortalité
9333 patients

_= Mortalité toutes causes

165 mmHg -

...........................

SBP (mm Hg)

SBP (mm Hg)

PA Systolique avant séance

50 70 130 150 190 210 230

50 70 90 110 130 150 170 190 210 230
SBP (mm Hg)

i,

50 70 90 110 130 150 170 190 210 230
SBP (mm Hg)

Hannedouche et al. Kidney int. 2016



Un patient hypertendu ?

HTA a U’arrivée en séance

HTA pendant toute
la séance

Crampes




Quelle est la PA nhormale d’un patient HD ?
Mesures pendant la séance

Risque de déces ajusteé

Risque de deces Variables RR 95% CI
Gender (female vs. male) 0.95 (0.88-1.04)
Ethnicity (black vs. white/Hispanic) 0.62° (0.57-0.67)
Years on dialysis prior to study start 0.99 (0.97-1.00)
(per 10 years

o 3 * % Primary cause u)f ESRD*

[ 2 5 Diabetes 1.228 (1.11-1.35)
ey . Hypertension 0.87¢ (0.78-0.96)

- * Antihypertensive medication (yes) 0.72 (0.67-0.79)
‘(E 2 BP baseline” pre-dialysis (per 10 mm
® * k Hg increase)

T 1.5 Systolic BP 0.93" (0.91-0.95)
@ Diastolic BP 0.84 (0.80-0.89)
= 1 ../ MAP 0.86 (0.82-0.90)

e BP baseline post-dialysis (per 10 mm

E 0 5 Hg increase)

@ . Systolic BP 0.97" (0.95-1.00)

(4 Diastolic BP 0.85" (0.80-0.90)

0 MAP 0.90" (0.86-0.95)
Albumin™ g/di
“)') 7 %0 ’;DO Z 00 {‘;‘0 % 6’0 7 )0 ’® <3.0 6.70¢ (5.86-7.66)
o “ p 2 oy 6 DY q‘ 3.0-34 2.38 (2.15-2.63)
o) o) de] Ae) &I Re) 3.5-39 1.00 —
4.0 or = 0.61° (0.54-0.70)
Missing 2.35¢ (1.96-2.81)
Systemic blood pressure|post-dialysis| mm Hg (ref: 140-149) by 5 (1201.55)
1.10-1.31 1.07 (0.95-1.21)
1.32-1.49 0.96 (0.84-1.09)
Missing 1.58¢ (1.34-1.86)

5433 patients HD Zager et al. Kidney Int. 1998



La dialyse est probablement ’'un des pires
endroits sur la planete pour mesure

No talking during rest period

-—ei and between measurements

Cuff to fit arm size
(small, usual, large')

Arm bare and resting.
Mid-arm at midpoint of the sternum

Back - B - —
supported

Validated oscillometric
or manual auscultatory
device??, calibrated
periodically

Feet flat on floor

)

= Quiet room (no talking by patient or observer)

- No smoking, caffeine, or exercise for 230 min before
measurement

» Empty bladder

« Note the time of most recent BP medication taken before

I- Relax for >5 min
. rst visit, record BP in both arms. Use the arm that

gives the higher reading for subsequent readings
« Separate repeated measurements by 1-2 minutes
« Use an average of =2 readings obtained on =2 occasions
- Provide patients with the SBP/DBP readings verbally and
in writing

'Use the correct cuff size, such that the bladder encircles
80% of the arm, and note if a larger- or smaller-than-normal
cuff size is used

[:See validated electronic devices lists at www.stridebp.o

3For auscultatory readings, either the stethoscope
diaphragm or bell may be used. Use a palpated radial pulse
obliteration pressure to estimate SBP, then inflate the cuff
20-30 mm Hg above this level for auscultatory .
determination of BP level. Deflate the cuff pressure 2 mm Hg
per second, and listen for Korotkoff sounds

rune PA

BP Guidelines 2021



Oublions la mesure de PA en dialyse ..

... Pour le risque cardiovasculaire

* La PA en dialyse n’a d’intérét que pour la tolérance
hémodynamique de la dialyse

* Mesurons la PA en AMBULATOIRE



Hazard Ratio

Frequency

Lutilisation de la mesure en dehors de la
séance « normalise » la situation ;.0 ients

Evenements cardiovasculaires CRIC study
25 - 25 M d d. P
Mesures en centre esures en standardisees

28 20 en dehors du centre
1.5 = 15 -

EC%
104 T 10

;
0.5 I 05 |
40
20 - E: 20 -

£

0 - o

I | | I I ] | I | I I
I | I | I I I | | | | I

B0 90 100 120 140 160 180 200 O — .30 AD -~ — E?OH ‘
Bansal et al. Hypertension 2017



Résultat de sa MAPA

Profil tensionnel

140- R ;

20+ 10,8 mmHg/h @ d2 07:46:06 :11,9 mmHg/

i Jour ' ISommeiIl lAvertissemen? ;{1’207:3,520'qommq§--|Ave'fﬁ55emm l.lA\ferﬁssement 12‘2... 4387 : 383 1
d1 18:00 d2 00:00 d2 06:00 d2 12:00 d2 18:00 d3 00:00 d3 06:00
Diagnostic

L'enregistrement de la MAPA a débuté le 03/03/2025 12:32:35 pour une durée de
47:57:29 h.
Au total, I'enregistrement compte 155 mesures, 136 mesures identifiées comme valide.

TA moyenne : 103/61 mmHg.FC moyenne : 68 bpm




Suivre la PA ambulatoire: c’est possible !

PAS prédialyse / AMT

50
y = -0.2196x + 34.357
40 ® R?=0.0759

30
20
10

129 patients enregistrés
pour prise en charge en dialyse chronique entre Mars-Octobre 2019

0

-10

21 patients non évaluables -20
4 décédés avant évaluation 30
2 greffés avant évaluation o
4 absents de fagon prolongée -40
7 Arythmies actuelles 50

4 Absences de consentement

PAS pré-dialyse - PAS AMT = 3,4 + 13,8 mmHg

4 108 patients évaluables

23 AMT non proposées | 85AMT proposées PAS post dialyse / AMT

4 Mal ou non voyants 40
4 Hémiplégiques y = -0.0689x + 1.4089
6 Troubles neuro-psychologiques

9 Barriére de langage | 4 échecs Lr

[24 MAPA le 41
24 MAPA |+ 11
5 MAPA non valides : 19 MAPA valides | 3 arréts évaluation | | 81 AMT valides A0 gy T — »
arréts évaluation | I
l -60
100 phtients évalués | 30 e

PAS post-dialyse - PAS AMT =-7,9 + 17,1 mmHg
Diawara et al. Néphrologie et Thérapeutique 2022

=78%



La mesure de la PA en dialyse

Automesure MAPA Bracelets connectés

Non validé

A proposer a tous les patients 44h chez ’hémodialysé Défi futur de validation chez le dialysé



Comment gérer ?



Dialyser davantage diminue la pression
artérielle et les anti-hypertenseurs

6 times per week
Hemodialysis
Daily trial :
(6 days per week in-center,
target eKt/V = 0.9/session,
time 1.5 -2.75 h)

Nocturnal trial :

(6 nights per week at home,

target std K,/V >4.0/week,
time 6 — 8 h)

3 days per week
Hemodialysis

(target eKt/V > 1.1/session,

time <2.75 h)

Daily Trial: in-center
Nocturnal Trial: initially
specified as in-center, but
being changed to home

Adjusted Mean (95% CI)

-15 4

-20

Sans différence de variation de poids sec dans les groupes

FHN Daily Trial FHN Nocturnal T

\ CONVENTIONAL
2.3

L

T T T T T T
2 - 6 8 10 12
Follow-up Month
[Assigned Group @ 3xweekly O 6x weekly |

Kotanko et al. Results from the randomized frequent hemodialysis network trials. Hemodial Int. 2015



Baisser la conductivité sodium du dialysat : Gaind de
PAS (ici avant la dialyse suivante)

Patients héeémodialysés depuis > 3mois, Augmentation de la PAS >10 mmHg)
Patient au poids sec; PAS >130 mmHg fin de séance
Essai en cross over : Na* 140<->137 mEqg/L

- 5 mmHg de PAS en faveur du groupe 137 mEq/L
A 48-h SBP
Dialysis
session — 140 mEq/L
:Ilgg: i ——137 mEg/L

160
155
> 150
€ 145
E 140}
135

130

125 :

120 1 | | | | | | | I | | | I | | [ | | 1 | | ] 1 |
;b,.,;& R R m@%f)@@ ,f}b{fg,f ROSORS Q%@ RORSNONS @%ﬁ
W il e W A O N o A o N o A & W N @ A

o W SN
latridi et al. Nephrol Dial Tranplant. 2024

Systolic blood pressure




La conductivité sodium : ne pas baisser pour tous et
individualiser la prescription

Unlocking Vital Insights: The Nexus Between
Dialysate Sodium, Plasma Sodium, and Mortality

in a Global Hemodialysis Cohort

METHODS OUTCOME -~ .. Dialysate sodium prescription:
» ’E'—‘ a 0,
International e 3 0 :gg m:::ﬁ ?ggf/:
Retrospective Study o = ! :
: A : & £ 140 mmom 20.7%
875 clinics - \\_-' "V w  other concentrations 0.4%
25 countries w0 SrATy
{1 e}
[ s & 21,416,647 hemodialysis sessions Hazard ratio 95% CI
‘ m 2,123,957 patient-months of exposure compared to group of lowest risk estimate
| — 05 1 2
68196 incident HD pts Dialysate sodium . <138 | |
Body Composition Monitoring for Fiuid Status (138> mmolll) mmol/l

Plasma sodium (<135, 135-142, >142 mmol/l)
Assessment with 10 years of follow-up

Dialysate sodium <138 mmol/l was associated with higher mortality (HR 1.57, 95%

/_. Cox Pr onal Hazard Model Cl,1.25-1.98) adjusted for plasma sodium and its potential interactions.

Adjusted for Covariables & Time
Varying Exposure

These observational findings stress the need for randomized evidence to

reliably define optimal standard dialysate sodium prescribing practices

doi: 10.1681/ASN.C000000000000262




Prescrire des anti-hypertenseurs chez ’hémodialysé
diminue la mortalité

Numbers of events/patients Risk ratio Risk ratio
(95% CI) (95% CI)

Active treatment  Control

All-cause mortality E

Li et al (2003)V 330 2/30 140 (0:30-6-55)
Takahashi et al (2006)9 0/43 7137 : 006 (0-00-0-97)
Tepel et al (2008)*! 15/123 20/128 w 0.72 (0-39-1-30)
Cice et al (2003)1° 30/58 41/56 + 071 (0-53-0-95)
Suzuki et al (2008)*° 25/183 38/183 - 0-66 (0-41-1-04)
Nakao et al (2007)*? NR NR i "

Zannad et al (2006)" 52/196 49/201 P P 1:09 (0-78-1-52)
Cice et al (2006)* 88/151 111/152 SN 0-80 (0-68-0-94)
Overall 213/784 268/787 e~ 0-80 (0-66-0-96)
Test for heterogeneity: P=30-0%, Q=8-57, p=0-20

Heerspink et al. Lancet 2009



HTA du patient dialysé : quelles molécules ?

High dialyzability

Benazepril, captopril, enalapril,

None

Atenolol, metoprolol,

Minoxidil

Suggestion

personnelle-

RCT positives

Manqgue de données

ARB

lisinopril, ramipril propranolol
Low dialyzability Fosinopril,llrandolapril, ARBs |Amlodipine| diltiazem, Carvedilol,|labetalol a-Blockers, hydralazine,
felodipine, verapamil BPCO clonidine
Atenolol Amlodipine
Carvedilol

Spironolactone

Flythe et al., Kindey Int 2020



Pourquoi ’amlodipine ?

Amlodipine group  Placebo group

(n=123) (n=128)
Age (years) 60 (45-68) 62 (48-68)
Male n (%) 78 (63%) 81 (63%)
Body mass index (kg/m?) 25.4 (22.6-28.9) 26.1(23.4-28.7)
Renal disease n (%)
Diabetic nephropathy 19 (15%) 26 (20%)
Nephrosclerosis 17 (14%) 26 (20%)
Chronic glomerulonephritis 39 (32%) 38 (30%)
Polycystic kidney disease and 30 (24%) 20 (16%)
interstitial nephritis
Other/unknown 18 (15%) 18 (14%)
Months of haemodialysis 28 (12-48) 23 (13-43)
Systolic blood pressure 140 (128-160) 141 (130-160)
(mmHg)
Diastolic blood pressure 80 (70-80) 80 (70-83)
(mmHg)
Present smoker n (%) 24 (20%) 27 (21%)
Disease prevalence at baseline
n (%)
Diabetes mellitus 33 (27%) 40 (31%)
Cardiovascular disease 38 (31%) 44 (34%)
Haemoglobin (g/dL) 11.9 (11.0-12.7) 11.6 (10.7-12.4)
Serum creatinine (mg/dL) 10.0 (7.5-11.3) 9.0 (7.0-11.3)
Blood urea (mg/dL) 137 (113-174) 142 (110-166)
Total protein (g/dL) 6.7 (6.3-7.1) 6.8 (6.3-7.1)
Serum calcium (mmol/L) 2.3(2.2-2.5) 2.3(2.2-2.5)
Serum phosphate (mmol/L) 2.0(1.7-2.6) 2.0(1.6-2.4)
Parathyroid hormone (pg/mL) 188 (88-336) 216 (99-320)
Serum triglycerides (mg/dL) 175 (128-243) 158 (114-264)
Serum cholesterol (mg/dL) 171 (148-201) 176 (150-216)
Medications n (%)
Angiotensin-converting 79 (64%) 81 (63%)
enzyme inhibitors
B-blockers 67 (54%) 79 (62%)
Erythropoietin 108 (88%) 108 (84%)
Lipid-lowering agents 53 (43%) 50 (39%)

n =251 pts HD hypertendus
vs placebo, double insu
Amoldipine 10 mg/j vs placebo

- Placebo (22 events)

-+ Amlodipine (15 events)
HR 0.65 [95% CI 0.34-1.23]
304 p=0.19

B O
-

Proportion of events (%)

o O

0 6 12 18 24 30
Time from randomisation (months)
Subjects at risk

Placebo 128 106 81
Amlodipine 123 107 88

65 53 45
69 60 45

Tepel M et al. Nephrol Dial Transplant. 2008



BB vs. IEC en dialyse : la victoire du Bétabloquant ?

N =200 pts HD hypertendus avec

HVG (86% de sujets afro-ameéricains)

Randomisation lisinopril 10-40 mg x
3/sem vs atenolol 25-100 mg x
3/sem
Durée 12 mois
Pas de différence sur 'IMVG (écho)
Composite (IDM, AVC, ICC) : RR =
2,29 [p <0,021]

Limites majeures:

Patients afro américians
Patients hypervolémiques

Systolic 44h ambulatory BP (mmHg)

1401

—
&

—
N
<

Atenolol (n)
CFB-Aten (mmHMg)
Lisinopril (n)
CFB-Lis (mmHg)
Lis-Aten CFB

100

100

- -
-
-~
~
e —
--———s——____
——

1

87 74 56
198221 218222 21424

78 70 44
142221 168222 179226
56£30 4931 36236

Agarwal et al. Nephrol Dial Transplant 2014



Prescrire des anti-hypertenseurs chez ’Héemodialysé

diminue la mortalité

Cohorte REIN, 13 741 patients dialysés incidents sans maladie
cardiovasculaire,, Score de propension

Beta-blockers

2

Cumulative incidence (%)
3

0
'

Number ot riak

Control 3847 3342 2566 2036
Beta-blockers 3874 3431 2681 2189
85% Ci 85% Ci
— Comtrol Beata blacker

1470
1623

¥ Mortalité

%

2

A
4

Cumulative incidence (%}

0

- _l—'*.__,_'

0
Number at risk

Control 2442
ACElor ARB 3485

5 1 15 2
Time {years)
3012 2278 1822 1319
3135 2525 2084 1570
95% CI a5% Ci
Contral —— ACElcrARB

Ferreira et al. Nephrol Dial Transplant 2019



IEC/ARA2 : masse ventriculaire gauche

Study WMD N, mean N, mean %
D g/m?(95% Cl) (SD); ACE/ARB  (SD); Control ~ Weight
London, 1994 > E -29.00 (-68.39, 10.39) 14, -41 (41.7) 10,-12(52.9) 4.03
Shibasaki-ARB, 2002 —-o_-;—- -20.50 (-44.87, 3.87) 10,-39.9(27.2) 5,-194(20.1) 10.54
Shibasaki-ACEIl, 2002 —é—-t— -0.90 (-31.53,29.73)  10,-20.3(40.5) 5,-19.4(20.1) 6.67
Kanno, 2004 —-.o-— -16.00 (-27.07,-2.93) 12,-23(15.1) 12,-8(15.1)  42.97
Matsumoto, 2006 —-.-;— -20.00 (-40.26, 0.26) 12, -23 (30.2) 15, -3 (21.6) 15.25
Yu, 2006 —;o—— -12.00 (-29.46, 5.46) 24, -6 (31.5) 22,6 (28.9) 20.54
Overall (I-squared = 0.0%, @ -15.35(-23.26, -7.44) 82 69 100.00

p=0.872) :

1 1 E ] |

-40 -20 0 20 40

Favours ACE/ARB Favours Control Tai DJ, et al. Clin ] Am Soc Nephrol. 2010



Etudes negatives chez ’hémodialysé avec
la splronolactone ALCHEMIST

Does splronolactone improve cardiovascular

‘,,-.,;surVIvai‘Iﬁp“n high-risk patients on chronic hemodialysis?

1 " Multicentre double-blind RCT, EFFICACY SAFETY
France

Hazard Ratios, Confidence Intervals, 95% L . =

Primary outcome Hy',i’f!':,f,',!,&mia 1.12

Expanded MACE (CV death, MI, ACS, stroke, HF hospitalisation ; 0.88-1.43

T T =< 1.0 42% 4%
ﬂ ' ‘ [T 0. 73'2.036 onolactone  Placebo

Gynaecomastia
Non-fatal CV 0.66 3-4% 1%

events + arrest 0.43-0.99 I__*
Discontinuation

] “ Spironolactone 25 mg post-HD i
| vs placebo
RN
L= 1-month run-in
‘ Median follow-up ~2 years

| ]
7 ) Thrice-weekly HD (45% HDF)

- “=_ Heart failure 0.41
hospitalizations 0.41-1.00

\ Median age 71 19% 61%
- e o o : stopped
I High comorbidity: diabetes 70%, 0.62 excluded during Sroativent atier
CAD 40-45%, PAD ~35% 0.26-1.51 run-in

randomisation
45% on potassium binders :

Conclusion: Neutral on primary and mortality. Signals for fewer non-fatal CV events and HF

admissions, but undermined by attrition and wide Cls. No clear hyperkalaemia excess in this
older, binder-treated cohort. Routine spironolactone use in HD not supported.




Etudes négatives chez ’hémodialysé avec
la spironolactone : ACHIEVE

Does spironolactone lower the risk of heart failure hospitalization
and cardiovascular death in patients on maintenance dialysis?

Parallel group RCT

143 dialysis programs
12 countries

Patients on
?! Maintenance dialysis for
2 3 months

Age 2 45 yrs (or)
Diabetics aged 218 yrs

Median follow-up
1.8 years

()

vas

% PRIMARY OUTCOME

Composite of CV death &
HF hospitalization

N = 258
(10.4 events per 100 PY)

INTERVENTION
_ (N=1260)
Spironolactone

25 mg daily oral EFEL HR 0.92 (0.78-1.09)

CONTROL
(N=1278)
Matching Placebo

N = 276
(11.3 events per 100 PY)

>

[®3) OTHER OUTCOMES

All-cause
mortality

HR 0.95 (0.83-1.09)

All-cause

=

HR 0.96 (0.87-1.06)

hospitalization

NOTE: The trial was stopped early for futility after a planned interim analysis of 75% of the expected primary outcome events.

Conclusion: Among patients receiving maintenance dialysis,
spironolactone 25 mg daily orally did not reduce the composite
outcome of cardiovascular mortality and heart failure hospitalization

compared with placebo.

M Walsh et al., Lancet 2025

Spironolactone versus placebo in patients undergoing maintenance dialysis
(ACHIEVE): an international, parallel group, randomised controlled trial.

./-\ @DrAkshayal

VA by Akshaya Jayachandran, MD DM @ @nephromomm);&kshu. bsky.social




La prise en charge de 'HTA du patient hémodialysé
repose (avis personnel)

1.

2.

5.

Une mesure en ambulatoire (ne pas se fier a celle de la séance pour les stratégies
thérapeutiques)

Une cible

» PAS <135 mmHg chez la majorité des patients
» PAS <130 mmHg chez le sujet jeune inscrit sur liste

Une gestion de la volémie
» Un dialysat isodiffusif, voire légérement hypodiffusif
» Une baisse progressive du PS : s’aider des outils modernes

Des traitements médicamenteux

» Privilégier ceux qui ont démontré des effets sur la mortalité : BB, Amlodipine, BSRA
» Longue demi-vie et non dialysable le plus souvent

» Vérification de ’observance

Une augmentation de la dose de dialyse (fréquence, durée)



Hypotension



Fréquence des IDH dans la littérature

Journal of

How Frequent is Intradialytic Hypotension N @ h e”C"”I olo
(IDH)? p gy

1,694 patients Risk factors for IDH

European best practice guideline

C:) “@ Diabetes
a2 n 2Re 10.1. @

Drop in SBP of 2 20 mm Hg, $HD sessi S
clinical event, and intervention com;icatedsebs;%ﬁ Int?rd'awtfc
| weight gain
2 6 Nadir less than 90 13,189 patients
Female
studies "1 @ (.3 1 1 6 gender
on IDH ® m Y%
SBP of £ 90 H of HD sessions ..' Lower bOdy
or = mm i .
¢ complicated by IDH We'ght

o1 ol [VESTo) M RSV T Tl CTE = [ R VRS S S GG e Kuipers J, Verboom LM, Ipema KJR, Paans W, Krijnen WP, Gaillard CAJM,
prevalence of IDH is lower than 12% for both the European Westerhuis R, Franssen CFM. The Prevalence of Intradialytic Hypotension in

t practice guideline and a nadir < 90 definition. This is Patients on Conventional Hemodialysis: A Systematic Review with Meta-Analysis
bestpra guide 4 o D on: Am J Nephrol 2019,49:497-506

much fower than stated in most reviews. Visual Abstract by Joel Top! W @kidney_boy



Hypotension intradialytique (IDH) et

mortalité

A

Nadir90

MNadir100

Fall20

Fall30

KDOQI

HEMO

Risque de mortalité HEMO Cohorte

‘ : E + 1.56 (1.05-2.31)
I
|
e 1 1.22 (0.90-2.31)
|
|
1 0.76(0.47-1.24)
|
. ¢ 0,94 (0.68-1.31)
|
|
. 1 1.04 (0.65-1.66)
I
|
. 1 1.01(0.75-1.37)
|
0.5 1.0 1.5 2.0 2.5

Adjusted odds ratio

OR (95% Cl)

p-trend= <0.001 p-trend= 0.02
5 2.81
59y (1:80-4.37)
47 (1.38-3.57) 176
(1.03-3.01)
31 ® 130 T
(0.75-2.28)
5 133 @ T
(1.03-1.71) W
097 *
3. L s 0p (072:1.29) .
(ref) (ref.)
{1 —=——@m——r e ———py———f——=———
o\e o\e o\e o\e o\e o\e o\ ole
B $° @ S £° B S S
Unadjusted Adjusted

% HD sessions meeting Nadir90 definition

Flythe et al. ] Am Soc Nephrol 2014



Prise en charge de UIDH

Table 2. EBPGs on haemodyna-mic instability 2007 [8]: key messag_es

Prevention of IDH

1. Evaluate patients for hydration status (prior to the session), fre-

?f‘;‘::;luyeft’ri?:pdi::?:: f;:f::;g:::jif;ﬁfﬁ:;‘z“55“"‘} and, Short interdialysis period Long interdialysis period

2. Lifestyle interventions: | - l l ;
a. Decrease salt intake H D HD HD
b. Avoid food intake during or just before dialysis if frequent epi- — —

sodes of IDH, except if patient is malnourished |

3. Dialysis technique
a. Optimize ultrafiltration

b. Avoid routine sodium profiling with supraphysiclogical dialysate 4 - ¥ "
.o N Dialysis prescription: Interventions during dialysis: - Lower interdialysis weight gain:
d. The use of a dialysate calcium concentration of 1.50 mmol/L » Cool dialysa{e * Fluid administration - Low sodium intake
sﬁ""':ll‘; E °°nf;d§md and lﬁ“’.'mgn;?i““.‘ 025 2’:"’“') ‘:i.ﬂmf - Slower ultrafiltration rate - Prophylactic mannitol - Loop diuretics
shou avoided, especially in combination with low-calcium di- ; A .
alysate in patients wifhf iente isodes of IDH * Sodium proﬁling Safety signal * Decrease food intake * Blood P ressure—lowenng dI’I..IgS
. Cool dialysate temperature dialysis (35-36°C) or isothermic treat- = High flux hemodiafiltration « Intradialysis exercise
ments by blood temperature-controlled feedback should be pre- » [ntermittent pneumaﬁc compression
scribed in patients with frequent episodes of IDH . Dmgs
f. Haemo(dia)filtration techniques should not be considered a first- R
line option for the prevention of IDH, but as a possible alternative - Midodrine safe‘y s'ﬁ"al
to cool dialysis - L-camitine
g A prolongation in dialysis time or an increase in dialysis frequency ,
should be considered in patients with frequent episodes of IDH
4. In patients with frequent episodes of IDH, antihypertensive agents
should be given with caution prior to dialysis depending on phar- e
macodynamics, but should not be routinely withheld on the day Transversal topics:
of HD treatment o g
5. If other treatment options have failed, then consider switching to E Optlm'zed dﬁ’ Welght assessment
PD or midodrine or L-carnitine supplementation * Preservation of residual renal function
Treattent of IDH » Increased number of weekly dialysis sessions

1. Trendelenburg position should be considered

2, Ultrafiltration should be stopped during an episode of IDH

3. Isotonic saline should be infused in patients unresponsive to stop-
ping ultrafiltration and Trendelenburg position during an episode
of IDH

4. Infusion of colloid solutions should be considered in patients who

remain unresponsive to saline infusion Kan bay et al. Clin Kid ney J. 2020




Flux thermique pendant une séance d’HD

(=

Inflow pressure
monitor

Arterial

pressure Blood pump
monitor

Flux thermique = transfert de chaleur

E=C*p*(Tven_ art)*Qb

t densité du sang

capacité calorifique
spécifique du sang (=
3,6 kl/kg-°C)

Dialyzer

— =
n Fresh ‘J |
I dialysate | =i |

Venous pressure h .

Automatic Air trap It
air detector and detector
clamp P —a

Blood returned to body

Flythe et al. JAMA 2024



Effet d’un flux thermique nul et controlé en
cours d’une seance d’HD (ex. Module BTM)

Screening for selection

of hypotension prone patients

116 hypotension-prone
patients randomised

|

|

58 patients on
Treatment A (Thermoneutral HD) -
Treatment B (Isothermic HD)

58 patients on

Treatment B (Isothermic HD) - |
Treatment A (Thermoneutral HD) |

«

_Q_dlrop-outs

— j 12 drop-outs |

\/

95 patients
analysed

Thermoneutral
38
Artéere
37 | pmae  oageiin Sen SElAe eas cggues s Sqppeen | asmn -‘.—
_ T e e Veine
e 36 _
[
35
“ I 1 ] 1 T T
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A Time (min.)
38
Isothermic
37— Artere
a £
< 36 — ee—
- e e e W 5 e i Veine
35— —
3‘4 5 T T T T T T
30 60 90 120 150 180 210 240
B Time (min.)

Maggiore et al. Am J Kidney Dis 2002



En physiologie, 'euthermie est prioritaire

sur euvolemie

ARTERIAL PRESSURE (mmHg)

200
{AWMWW\

Responses to LBNP

. i p; . i ! Resting
FINGER BLOOD FLOW mlﬂmmxlOOml) ]' Lt ki l 5 E | iF | | : -20 —40
i e = 7
74 i o | .. Finger vascular resistance
‘ I ]
\“?v"\’_/w‘ \.»»/w \\f\‘mfw \"“"" N‘M \v/\‘ \J/\‘ \.{/ \ mm Hg/ml per min per
FOREARM BLOOD FLOW mllmmxlOOml)l UL ' : , | i Hégo(;)ll 3.5) 11.1 4+0.3)
4 4 l + 1.1 + 0.7 + 0.1
: \/\/\:L/\ Warm (13) 4.4\, | +3.1 +2.4
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5 ; : . \ .
E o iias “*“"\:\\ o i/ + 0.8 + 1.6 + 1.0
FiAA !
ol i VV“"CYV EAAAA AN ANAL
H
= T - 20 mmHg ? =40 mmHg f
LOWER BODY NEGATIVE PRESSURE R.A.

Heistadt et al. J Appl Physiol 1973




Capacites adaptatives cardiaque
diminuées lors d’une seance HD



Susceptibilite hémodynamique et
cardiaque a U'IDH

HD baseline HD 240 min

Resolution

Factor associated with presence of myocardial stunning

UF volume during HD of 1L

UF volume during HD of 1.5L

UF volume during HD of 2L

Maximum SBP reduction during HD of 10 mmHg
Maximum SBP reduction during HD of 20 mmHg
Maximum SBP reduction during HD of 30 mmHg

=)
T
£
E
Persisting [
RWMA = 'P=0.16
@ 104
Q
| ™
o
©
8
2 *P<0,0001
£
5
= -30 T T T T 1
2 o 50 100 150 200 250
- Time (minutes)
—a— Patients with evidence of HD-induced RWMAs*
—®- patients without evidence of HD-induced RWMAs'
(Odds Ratio P value
5.1 0.007
11.6
26.2
1.8 0.002
3.3
6.0 Breidthardt et al. Rev Cardiovasc Med. 2011

Burton et al. Clin J Am Soc Nephrol. 2009



Evolution du débit sanguin cardiaque au
cours de ’HD
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Dasselaar et al.Nephrol Dial Transplant. 2009



Intéret de la dialyse froide : lésions
cérebrales. Etude randomiseée

[

In centre HD patients
Screened

n=223 {

29 did not meet
eligibility criteria

J

[

Eligible patients

n=194

121 patients did not
consent (inconvenient,

trying to adjust to being
on HD or not interested)

s

"

Consented to the study

~

n=73
y,

n=37
3 withdrawal after consent
1 relocation
2 withdrawal of consent for
Brain MRI
1 intercurren t iliness
1 death
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Intérét de la dialyse froide (IDH) : étude en

Ccrossover

40 patients HD Chronique
Cross over

HD standard : température du dialysat (Td) 36,5 °C

HD refroidie (C-HD) : Td 35,5 °C

HDF bas volume (LV-HDF) : Td 36,5 °C, volume convectif 15 L/
HDF haut volume (HV-HDF) : Td 36,5 °C, volume convectif = 23 L/

Table 2. Dialysis characteristics

Blood flow Dialysate flow Total UF Total convection volume

Modality (ml/min) (ml/min) (Ifsession) (Vsession)
S-HD 339+ 33 506 £ 11 23107 N/A
C-HD 332 £+ 41 506 £ 13 24+ 07 N/A
LV-HDF 339 + 36 590 + 19 23106 151 £ 1.3
HV-HDF 347 + 27 bo4 L+ 18 23407 226 +£ 1.1

C-HD, cool hemodialysis; LV-HDF, low-volume hemodialysis; HV-HOF, high-volume he-
modialysis, S-HD, standard hemodialysis;, N/A= not applicable; UF, ultrafiltration.
Mean + SD for blood flow, dialysate flow, total ultrafiltration volume; and total con-
vection volume.

IDH episodes per session

1.0+

0.8=

0.6=

0.4~

0.2+

S-HD

B Early-onset IDH
E3 Late-onset IDH

C-HD

LV-HDF HV-HDF

Modality
Rootjes et al. Kidney Int. Rep. 2022



Effet de la dialyse a basse température sur
’hypotension intradialytique

Cool Dialysis Standard Dialysis
Source Intervention n/N niN Rate Ratio (95% Cl)
Ayoub 2004 Fixed 35 C 0/ 30 0/ 30 1.00 [0.02, 50.40] : - {
Beerenhout 2004a BTM35.2C 0/ 12 0/ 12 1.00 [0.02, 50.40] f ; |
Chesterton 2009 Fixed 35 C 1/8 219 0.50 [0.05, 5.51] f = i
Cruz 1999 Fixed 35.5 C 6 /99 29 / 98 0.21[0.08, 0.50] ——
Dheenan 2001 Fixed 36 G 0.375 / 30 0.937 / 30 0.40 [0.01, 17.66] ! = !
Jost 1993 Fixed 35 C 0/ 12 18 / 12 0.03[0.01, 0.45] & i
Kaufman 1998 BTM35.7C 51/ 15 10/ 15 0.50[0.17, 1.48] F—I—i
Selby 2006 Fixed 35 C 1/ 9 1/9 1.00 [0.06, 15.99] t T |
van der Sande 1999 Fixed 35.5C 0/9 1/9 0.33[0.01, 8.18] F - : 1
van der Sande 2009 BTM 0.5C below body temperature 1 [ 21 3fa 0.33 [0.03, 3.20] ; = I
Yu 1995 Fixed 35 C 0/ 18 0/18 1.00 [0.02, 50.40] f l {
Total 0.32[0.18, 0.56] R
Test for heterogeneity for pocled Rate Ratio: Chi? = 6.35, df = 10 (P=0.78), ’=0% ] l [ |
.01 1 10 100

Favors Cool Dialysis Favors Standard Dialysis

Mustafa et al.Clin J Am Soc Nephrol. 2016



Essai MyTemp : présentation géneérale

Does cooler dialysate reduce the risk of CVD death or hospital -,
admission compared to standard temperature dialysate? ’*“9"”5

MyTemp trial
Results ﬂ ﬂ

1° outcome

Methods Intervention

PragmatiC, open_ Dialysate 0.5 -0.9."0 )

cooler than pre-dialysis
label, cluster- body temperature
randomized

superiority trial

&l Ontario, Canada
84 iHD centers

CV related death or admission mean drop in intradialytic systolic BP

S 1711(21:4%)  \,26'6 mmHg

HR 1.00 p=0-93 mean difference
April 3, 2017 - 96% CI 0.89-1.11 -0-5 mmHg
% March 31, 2021 Cooler vs. standard p=0-14

1658 (22-4%) W27-1 mmHg

Conclusion: Centre-wide delivery of personalised cooler | Reference: Garg et al. Personalised cooler dialysate for
dialysate did not significantly reduce the risk of major patients receiving maintenance haemodialysis: a pragmatic,

- d cluster-randomised trial. Lancet, 2022, Vol.400 (10364),
cardiovascular events compared with standard p.1693-1703. doi: 10.1016/S0140-6736(22)01805-0

®
'* N = 15413 patients Mean = 36.4°C
N =7413

temperature dialysate. Visual abstract by @thana_susan



Conclusion : hypotension

* La dialyse « froide »
* Diminue les hypotensions intradialytiques

e Semble diminuer les ischémies cérébrales et les atteintes
morphologiques et fonctionnelles cardiaques

* Ne diminue pas la mortalité cardiovasculaire dans les études disponibles
* Altere le confort ressenti de la séance par les patients

 Absence de bénéfice de la dialyse « froide » systématique a
’échelle d’'un centre (MyTemp)

* La dialyse froide (Td-0,5°C) garde une place dans une population
selectionnée (mauvaise tolérance hémodynamique)

* Intérét de limiter laugmentation de température corporelle au
cours de la séance (ex. Modules BTM)
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