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Prevalencia de enfermedad cardiovascular en ESRD
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Supervivencia en pacientes con ESRD e insuficiencia cardiaca
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Causas de muerte en pacientes con ESRD
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Chronic Kidney Disease
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Hallazgos ecocardiograficos en pacientes
incidentes en hemodialisis

Hallazgos ecocardiograficos Pacientes(%)

Left ventricular hypertrophy (g/m?) 49
Left atrial dilatation (> 34 ml/m?) 81
Diastolic dysfunction (> grade 2) 78
RV systolic dysfunction 34
LVEF < 45% 32

Regional wall motion LV abnormality 50

Hickson LJ et al. JACC 2016;67:1173-1182



Hallazgos ecocardiograficos en pacientes
incidentes en hemodialisis

Hallazgos ecocardiograficos Pacientes(%)

Left ventricular hypertrophy (g/m?) 49
Left atrial dilatation (> 34 ml/m?2) 81
Diastolic dysfunction (> grade 2) 78
RV systolic dysfunction 34
LVEF < 45% 32
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Disfuncion cardiaca intradialitica
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Disfuncion cardiaca intradialitica

e Hipotension intradialisis
e Episodios transitorios de isquemia cardiaca Myocardial
e Disfuncion ventricular regional postisquémica stunning

e Empeoramiento funcion diastdlica
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Acceso vascular e insuficiencia cardiaca
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Fistula AV o catéter en pacientes con
insuficiencia cardiaca

Clinical presentation Type of vascular
access proposed

MNYHA Class |, Il and certain Il Distal arm AVF
ACC/AHA Stage A, B and certain C Distal arm AVF
Most NYHA Class Il and ACC/AHA Stage C TCC
MNYHA Class IV and ACC/AHA Stage D TCC

LVEF <30% TCC

Life-threatening pulmonary edema UCC

Roca-Tey R. J Vasc Access 2016;17(Suppl 1);523-S29



Tratamiento de la insuficiencia cardiaca en
pacientes en hemodialisis

 Tratamiento farmacoldgico-cardiologico

e Cambios en las modalidades de tratamiento
renal substitutivo



Tratamiento de la insuficiencia cardiaca en
pacientes en hemodialisis

 Tratamiento farmacologico-cardioldgico



Evidencia de la eficacia del tratamiento de la
insuficiencia cardiaca en la insuficiencia renal
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Trends in the use of guideline-directed therapies among
dialysis patients hospitalized with systolic HF

Percent Proportional Use Among Eligible Patients
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Renal
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Normal renal Dialysis p
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function

0.32(0.29-0.34)  0.50(0.45-0.55) 0.58(0.46-0.74)  <0.001
0.62(0.60-0.65)  0.74(0.69-0.78) 0.79(0.68-0.92)  <0.001
0.33(0.31-0.36)  0.43(0.38-0.48) 0.33(0.22-0.50)  <0.001
2012, Cumulative incidence (95% Cl)
Normal renal Renal Dialysis p
function insufficiency Value
without dialysis

0.32(0.29-0.34)  0.50(0.45-0.55) 0.50(0.41-0.61)  <0.001
0.60(0.58-0.62)  0.70(0.66-0.73) 0.74(0.66-0.83)  <0.001
0.33(0.31-0.35)  0.44(0.41-0.49) 0.38(0.30-0.48)  <0.001

Pandey A et al. JACC HF 2016;4:649-661



Beneficio del tratamiento con [3-bloqueantes en
pacientes en hemodialisis con insuficiencia cardiaca
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Beneficio del tratamiento con [3-bloqueantes en
pacientes en hemodialisis con insuficiencia cardiaca
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IECAS/ARASs en pacientes en hemodialisis
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Clinical Outcomes in Dialysis Patients:
Prospects for Improvement with Aldosterone Receptor Antagonists

Altored LV
morphalegy

The ESRD
Heart

Aldosterone

Inflammaticn

N\

(4

SUDDEN CARDIAC DEATH
Mineralocorticoid Receptor Antagonist

Suthar SD et al. Semin Dial 2015;29:52-61



AJKD

Original Investigation

The Safety and Efficacy of Mineralocorticoid Receptor commtont
Antagonists in Patients Who Require Dialysis: A Systematic
Review and Meta-analysis

Kevin Quach, MSc,” Lyubov Lvivyn, MSc,” Colin Baigent, FRCP,” Joe Bueti, MD,”
Amit X. Garg, MD, PhD,"* Carmel Hawley, MBBS, MMedSci,“" Richard Haynes, DM,”
Braden Manns, MD, MSc,”* Vilado Perkovic, MD, PhD,™
Christian G. Rabbat, MD, MSc,”” Ron Wald, MDCM, MPH, ™ and
Michael Walsh, MD, PhD"-77-73

Background: Patients who require dialysis are at high risk for cardiovascular morality, which may be
improved by mineralocorticoid receptor antagonists (MRAs).

Study Design: Systematic review and meta-analysis of randomized controlled trials.

Setting & Population: Adults undergoing long-term hemodialysis or peritoneal dialysis with or without heart
failure.

Selection Criteria for Studies: Randomized controlled trials evaluating an MBA in dialysis and reported at
least one outcome of interest.

Intervention: Spironolactone (8 trials) or eplerenone (1 trial) compared to placebo (7 trials) or standard of
care (2 trials).

Outcomes: Cardiovascular and all-cause mortality, hyperkalemia serum potassium level, hypotension,
change in blood pressure, and gynecomastia.

Results: We identified 9 trials including 829 patients. The overall guality of evidence was low due to
methodologic limitations in most of the included trials. The relative risk (RR) for cardiovascular mortality was
0.34 (95% CI, 0.15-0.75) for MRA-treated compared with control patients. The RR for all-cause morality was
040 (95% ClI, 0.23-0.69). The RR for hyperkalemia for MRA treatment was 3.05 (95% CI, 1.21-7.70).
Sensitivity analyses demonstrated wide variability in RRs for cardiovaseular morality, all-cause mortality,
and hyperkalemia, suggesting further uncertainty in the confidence of the primary results.

Limitations: Trial quality and size insufficiert to robustly and precisely identify a treatment effect.

Conclusions: Given the uncertainty of both the benefits and harms of MRAS in dialysis, large high-guality
trials are required.

Am J Kidrey Dis. 68{4):591-588. © 2016 The Authors. Published by Elsever Inc. on behall of the Nalional
Kidney Foundaltion, Inc. This /s an open access aricle under the CC BY-NC-ND fcense {(hips
crealivecommons. orgdicensesby-ne-nd’d 07,



Heart failure with preserved ejection fraction
in chronic kidney disease
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Heart failure with preserved and reduce ejection fraction in
hemodialysis patients
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7.3.3. Pharmacological Treatment for Stage C HFpEF: Recommendations

2017 ACC/AHA/HFSA

Recommendations for Stage C HFpEF

COR LOE Recommendations Comment/Rationale
Systolic and diastolic blood pressure should be 2013 recommendation
B controlled in patients with HFpEF in accordance with remains current.
published clinical practice guidelines to prevent
morbidity (164, 165).
Diuretics should be used for relief of symptoms due 2013 recommendation
= to volume overload in patients with HFpEF. remains current.
' Coronary revascularization is reasonable in patients 2013 recommendation
with CAD in whom symptoms (angina) or remains current.
lla C demonstrable myocardial ischemia is judged to be
having an adverse effect on symptomatic HFpEF
| despite GDMT.
Management of AF according to published clinical 2013 recommendation
e = practice guidelines in patients with HFpEF is remains current
reasonable to improve symptomatic HF. (Section 9.1 in the 2013
HF guideline).
' The use of beta-blocking agents, ACE inhibitors, and 2013 recommendation
lla C ARBs in patients with hypertension is reasonable to remains current.
control blood pressure in patients with HFpEF. |
i <7 iR In appropriately selected patients with HFpEF (with EF | NEW: Current

See Online Data
Supplement C.

=45%, elevated BNP levels or HF admission within 1
year, estimated glomerular filtration rate >30
mL/min, creatinine <2.5 mg/dL, potassium <5.0
mEgq/L), aldosterone receptor antagonists might be
considered to decrease hospitalizations (83, 166, 167).

recommendation reflects
new RCT data.

IIb

B

The use of ARBs might be considered to decrease
hospitalizations for patients with HFpEF (169).

2013 recommendation
remains current.

B-R

See Online Data
Supplement C.

Routine use of nitrates or phosphodiesterase-5
inhibitors to increase activity or QoL in patients
with HFpEF is ineffective (171, 172).

NEW: Current
recommendation reflects
new data from RCTs.




Evaluacion y tratamiento de la insuficiencia cardiaca
en pacientes en diadlisis
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DIALYSIS LEVEL

Dialysate: low K* & low Ca**
Ultrafiltration: 1fluid removal

Alternative HD prescriptions:
Short daily-HD / Nocturnal-HD

LEVEL

CC-b
RAAS-b

PHARMACOLOGICAL =TPXVPY N Weid PHARMACOLOGICAL

Di Lullo L et al. Intern J Cardiol 2016;217:16-27



Primary prevention implantable cardioverter-defibrillator:
Cumulative risk of death by severity of chronic kidney disease.
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o, GFR>60 26,056 24,501 23,771 9943
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Primary or secondary prevention implantable cardioverter-
defibrillators in patients on dialysis

Secondary prevention

Primary prevention
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Subcutaneous implantable cardioverter-defibrillator




Long-term Survival After Subcutaneous ICD Implantation
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Resincronizacion cardiaca
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Diuretics for symptom relief
Mew onset heart failure Chronic heart failure
ACE inhibitor or ARE* if ACE ACE inhibitor or ARB; substitute
inhibitor not tolerated; ARNIF with ARNIE
B blocker and MRA B blacker and MRA

Persistent NYHA class I1-1V symptoms and LVEF <35%

v

If sinus rhythm with heart rate =70 bpm, add ivabradine

v

If ambulatory and QRS IF QRS =120 ms plus left bundle
=120-150 ms, consider implantable branch block or QRS =150 ms,
cardioverter defibrillator

consider CRT-P or CRT-D

*

If persistent NYHA class lIIHIV symptoms and LVEF <35%, consider digoxin,

hydralazine, and nitrates§

If end-stage or advanced heart failure, consider left ventricular assist device,
heart transplantation, or both

Metra M et al. Lancet 2017



The Effect of Chronic Kidney Disease on Mortality with
Cardiac Resynchronization Therapy (CRT-D)
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Probability of Hospitalization-free Survival

Resincronizacion cardiaca en pacientes con
insuficiencia cardiaca en hemodialisis
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Evaluacion y tratamiento de la enfermedad coronaria
en pacientes en dialisis

I CAD Evaluation

TTE after dialysis, | |
ECG

SPECT, DSE, or PET
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Tratamiento de la insuficiencia cardiaca en
pacientes en hemodialisis

e Cambios en las modalidades de tratamiento
renal substitutivo

- HD intensiva/nocturna
-  Hemodiafiltraciéon on line
- Dialisis peritoneal




Incidencia de hipotension intradialisis:
HD intensiva vs convencional
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Morfin JA et al. Am J Kidney Dis 2016;68(supp 1):543-S50



Effect of frequent or extended hemodialysis on change in LVMi

Author Effect (35% CI) N
Frequent HD :
Buoncristiani (1996) _— ' -6B.4 (-841, -52.7) 34
Fagugli (1998) . " -35.4 (-54.5, -16.4) 23
lraeger (1998) - * -320 (-7T76,13.6) 4
Pinciaroli (1999) o = -60.6 (-87 4, -33.8) 12
Fagugli (2001) - i -28.6 (-62.6, 5.4) 12
Galland (2001) - - 59.0 (-98.0, -20.0) 10
SR = Fhmin
cng:*{{zuu%} —— 330 5:43222 -1’??5} 28
Reynolds (2004) — . -11.5 (-60.4, 37 4) 10
Traeger (2004) - -38.0 (-65.0, -11.0) 17
Okada (2005) e ~ H3t360386) 6
daild 1 o = -, .
Fagugli (20DE) - - -54.5 (-85.1, -23 9) 12
He (2006) — -29. 5 (-37.0, -22.0) 16
Weinreich (2006) b -33.3(-76.2, 9.6) 6
Culleton (2007) ! - 7.1 (-16.7, 2.5) 26
Chertow (2010) ' = -89 (-14 2, -3 6) 101
Rocco (2011) : - -46(-13.2, 40) a7
Subtotal (I2= 86%, p <0.001) -=:‘.';.I“':=- -31.8 (-41.8, -21.8)
Extended HD |
McGregor (2001) . 1 0 (-41.2, 412) 9
Fagugli* (2006) > ! -55.0 (-76.0, -34.0) 12
Xty ) = ANRS
Subtotal (12=67%, p = 0.029) —T -29.0 (-47.8, -10.2)

1

Overall (12=84%,p <0.001) o -31.2 (-39.8, -22.5)
T I I T I T
=100 =75 =50 -25 o 25 50

Change in LVMI (g/im2)

Susantitaphong P et al. Am J Kidney Dis 2012;59:689-699



Hemodialisis intensiva e hipertrofia ventricular izquierda
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Effect of frequent or extended hemodialysis on cardiac morphology
and functions and blood pressure parameters

Assessment of
Heterogeneity

No. of No. of Baseline Mean Value® F
Outcome Variables Studies Participants (95% CI) Mean Change® (95% CI) P Index® 2P
|Cardiac morphology and function
CVM(g) 13 335 238.8(197.91t0279.7) —60.5(—90.8t0 —30.2) <0.001 95% <0.001
LVMI (g/m?) 23 524 155.7(109.4t0 135.2) —31.2 (—389.8t0 —22.5) <0.001 84% <0.001
LV systolic diameter (mm) 5 173 37.5(33.91041.0) —4.3(—6.8t0 —1.7) 0.001 69%  0.01
LV end-diastolic diameter (mm) 14 314 53.7 (50.7 to 56.7) —47(—6.0to —3.5) <0.001 55%  0.007
LV posterior wall thickness (mm) 12 213 11.0(10.5t0 11.6) —1.1(—-1.5t0 -0.7) <0.001 61%  0.003
Intraventricular septum thickness 11 196 12.3(11.6to 13.1) —-16(—21t0o-1.2) <0.001 43% 0.06
(mm)
Left atrial end-diastolic diameter 3 62 40.7 (38.0t0 43.4) —-52(—6.0t0 —4.3) <0.001 0% 05
(mm)
LVEF (%) 4 137 451 (28.1 to 62.1) 6.7 (1.6to 11.9) 0.01 74%  0.009
|Blood pressure parameters |
SBP (mm Hg) 35 928 147.7 (143.7t0151.7) —14.1 (—172to —11.0) <0.001 89% <0.001
DBP (mm Hg) 31 733 84.1 (81.31086.9) —-71(—9.2t0 —4.9) <0.001 89% <0.001
MAP (mm Hg) 20 352 110.2(106.2t0 114.1) —11.8(—13.8t0 —9.8) <0.001 75% <0.001
No. of antihypertensive 25 552 1.8(1.6t02.1) -0.8(—1.2t0 —0.5) <0.001 97% <0.001
medications

Susantitaphong P et al. Am J Kidney Dis 2012;59:689-699



Frequent hemodialysis schedules and myocardial stunning
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Online hemodiafiltration and cardiovascular mortality

HD

CONTRAST 12.9 0.80(0.52-1.24)
2012, n=714, 3 YR
Turkish OL-HDF 8.1 11.2 0.72(0.45-1.13)
2013, n=782, 2 yr
ESHOL 8.1 12.2 0.67(0.44-1.02)

2013, n=906, 3 yr



Online hemodiafiltration and cardiovascular mortality:

cardiac death

M unclassified CVD M non-cardiac

M cardiac p=0.01

HD
Annualized CVD mortality per 100 patients-years

HDF

Cardiac cause HID-HIDE HR (95% CI)

All cardiac events 82 53 27 (.64 (0.45; 0.90)
MI, AR 49 29 20 0.58 (0.36; 0.91)
MI 38 24 14 0.61 (0.37; 1.02)

Nubé Mj et al. Nephrol Dial Transplant 2017;32:548-555




Efecto de la hemodiafiltracion on-line post dilucion
en la hipertrofia ventricular izquierda

| wmi basal LVMi 24 meses

HD convencional 66 + 10 g/m?’ 64 + 12 g/m?27
(n=36)
Hemodiafiltracion 64 + 9 g/m?2’ 48 + 8 g/m?27

on-line (n=48)

Regresion LVH: 90%(HDF on-line) vs 25%(HD convencional)

Int Urol Nephrol 2013;45:1389-1396



Hemodiafiltracidn on line: efecto sobre LVM vy EF
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No differences in effect of HD or HDF on myocardial perfusion
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HD and HDF result in cardiac stunning to the same degree
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Dialysate cooling and cardiac protection In
hemodialysis patients

Estimated Standardized Treatment Effect {(95%Cl)
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Riesgo de insuficiencia cardiaca congestiva de novo en
pacientes en dialisis peritoneal
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ORIGINAL ARTICLES

PERITONEAL DIALYSIS IS NOT ASSOCIATED WITH MYOCARDIAL STUNNING

Nicholas M. Selby! and Christopher W. McIntyre®-?

Department of Renal Medicine, Royal Derby Hospital, Derby; School of Graduate Entry
Medicine and Health,? University of Nottingham, Nottingham, United Kingdom

¢ Background: Hemodynamicchanges during hemodialysis

can precipitate subclinical myocardialischemia, which over

time contributes to the development of cardiac failure and

is associated with a poor prognosis. Peritoneal dialysis

(PD) is also associated with acute changes in systemic

hemodynamics and a similarly high incidence of cardiovas-

cular disease; we therefore sought to examine whether the

hemodynamic effects of a PD exchange would be sufficient

to induce subclinical myocardial ischemia. - ; 5

o Methods: 10 patients on PD entered a prospective ¢ Conclusions: In contrast to hemodialysis, the acute effects
observational study to determine whether left ventricular & =i =g =
(V) sgionalwallimotion sbrmatities (RWMAS) developed of PD do not result in subclinical myocardial ischema.
following a dialysate exchange. Serial echocardiography

with quantitative analysis was used to assess ejection

fraction and regional systolic LV function (shortening

fraction). Blood pressure (BP) and hemodynamicvariables

were measured using continuous pulse wave analysis.

¢ Results: We observed a very low frequency of RWMA

development (5/100 regions). Only 1 patient had more

than 1 RWMA and 6 patients were entirely unaffected.

Overall mean shortening fraction increased when com-

paring pre and post values for both 2-chamber (from 3.06%

+1.5% t0 4.26% * 1.3%, p=0.001) and 4-chamber (from

3.00% +0.7% to 3.67% +0.9%, p = 0.021) analyses. Mean

arterial pressure fell by a small degree during drainage

of dialysate, with a larger rise in BP observed during

instillation. These changes were driven by changes in

peripheral resistance that fell during drainage and rose

during instillation.



Hemodialisis intensiva, y enfermedad cardiovascular

Wrrhythmia

(Cerebrovascular disease

Cause-specific cardiovascular hospitalization

Heart failure and fluid n:r".llﬂrh:ﬁldé :

Hypertensive disease

Ischemic heart disease

Peripheral artery disease

Ither cardiovascular disease |

——
O
i
 —0— | » SDHD vs. CIHD
o | o SDHDvs. PD
- —e—
—{
——
O
i 2 : i g g
. @ -
i — i
b
i T ]
0.5 1.0 1.5 2.0
Hazard ratio

McCullough PA et al. Am J Kidney Dis 2016;68(supp 1): S5-S14



Alta prevalencia de insuficiencia cardiaca con fraccion
de eyeccion preservada

Importancia de la disfuncidn cardiaca intradialitica en
la disfuncion sistolica y mortalidad

Utilizacion de catéteres tunelizados en pacientes con IC
clase Ill o IV(C,D) y FE < 30%

Betablogueantes es el tratamiento con mayor evidencia
en eficacia en esta poblacion



e Considerar implantacion de desfibriladores en FE<35% y
resincronizacion cardiaca si FE<35%, QRS >120 ms y
BRIHH

« No existe tratamiento “especifico” de la IC con FE
preservada

 El tratamiento intensivo de dialisis reduce incidencia de
hipotension intradialisis, disminuye el LVMi y el dafo
miocardico intradialisis y previene sobrecarga de
volumen/l.cardiaca

 Efectos beneficiosos de la HF on line en mortalidad
cardiaca
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