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Volume Overload in Dialysis: Nephrology
The Elephant in the Room, No One Can See =
Rajiv Agarwal i

Indiana University School of Medicine and Richard L. Roudebush Veterans Administration Medical Center,
Indianapolis, Ind., USA

Sobrecarga de volumen = amenaza invisible de

los pacientes en dialisis.

iy 7Y

“obvious truth that is either being ignored or going unaddressed”.
Am J Nephrol 2013;38:75-77




¢ PORQUE ES TAN DIFICIL DE CONTROLAR?

1) Dificil diagnosticar sobrecargas moderadas

Charra B et al: Clinical assessment of dry weight. NDT 1996;11(suppl 2):16-19.



2) Pacientes fragiles: cardiopatias, mala tolerancia
hemodinamica

Mephrol Dial Transplant {1996) 11 [Suppl 2]: 6-10

Nephrology
Dialysis
Transplantation
The susceptible patient
A. E. G. Raine'
Department of Nephrology, 5t Bartholomew's Hospital, London, UK
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3) Se incentiva medida dosis de didlisis, Ca-P, ....no de
volumen..éPosibles indicadores de volemia?

GPID?? facilmente medible, disponible y
relacionado con mortalidad por todas las causas..

GPID # Hipervolemia....

Predlaly5|s

=
=
@
g ——
% Volume overload
'E 4 Postdlaly5|5
‘Normal’ volume status
Day 0 Day 2 Day 4 Day 7

Hecking M et al. Significance of interdialytic weight gain (IDWG) versus chronic volume
overload: consensus opinion. Am J Nephrol. 2013;38(1):78-90.
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# Causa mortalidad

e @ Tiempo didlisis?
 l n%sesiones
 |ncumple tratamiento?
Dieta T I P/K+?
 Na prescrito > Nap?
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Posibles factores de confusion



Significance of Interdialytic WEight T e ——
Gain versus Chronic Volume Overload: ta.ke.. Discriminating between vol_ume overload and IDM{G
. . will likely lead to a more appropriate management of fluid
Consensus OPIHIOI'I withdrawal during dialysis. Consensually, the present au-
thors agree that this discrimination should be among the
primary goals for dialysis caretakers today. In consequence,
we recommend objective measures of volume status be-

yond mere evaluations of IDWG.

Measurements (n)

8.0 637 1,982 4,512 4,396 1,819 409 4

PostHD + ;g [
deshidratados: | ¢ PostHD +
>>IDWG = sobrehidratados:

<< IDWG

=30 -20 =10 0 10 20

Volume overload postdialysis (% of ‘normal’ ECV)

Hecking M et al. Significance of interdialytic weight gain (IDWG) versus chronic volume overloac
consensus opinion. Am J Nephrol. 2013;38(1):78-90.



4) ¢§QUE METODO UTILIZAR?
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http://upload.wikimedia.org/wikipedia/commons/thumb/5/5a/APO.jpg/230px-APO.jpg
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Body Composition Monitor (BCM)
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Overhydration (OH): Agua extracelular (ECW) en exceso a |la
esperada en una persona normal




Hidratacion

Body Cnmpos'rtitln | Owverbryddration  Hydration Ref, lElF‘ pre  BPpost  LTI&FTI | Mutrition Ref. | Cole-Cole

Weight [kq)

Tejido adiposo

20

40:; W\——. e

Body Composition - 3 months 1000 Ol -
70— 200
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] 160
504

100

— T
Jul 09 Aug 09 Sep 09 Oct 09 Mo 09 Dec 09 Jan 10

11/02/2010  —4— 599 kg 26| 22.5 kg 343 kg —M— 130 mmHg

— T
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BF pre sys [mmHg)

Cwverhydration - 4 months 24 pesr old HD patient, female

verhy dration [L]

-

Apr 06 May 06 Jun 06 Jul 08 Aug 06
ZEAT2006 == Overyydration = 0.7 L OH Post =-1.2[L Ref. N Red Dx

Datos Hidratacion:

* OH: Sobrehidratacion (L)

 ECW. ICW: Agua extracelular/
Intracelular

* E/1(=1). Relacion ECW/ICW
*  %ECW
e TBW-=Agua corporal total

Body Composition = Overhydration | Hydration Ref. | BP pre  BP post | LTI&FTI | Mutrition Ref. | Cole-Cole

Hydration Reference: Jul 09 - Mar 10 1D0010du - Sabina, Maria - 17/02/1948 - 1
200 T ”
Fecha OH 1&0—:
1| 9707708 | +7.7 | |2 .ol
£ .
2| 17/9709 | +3.1 || ., °3
2 02
3|6/11/09 | +1.8 || 7 4 te
4 | 31/12 +2. ]
31/12/09 5 o b o
5| 1172710 | +2.6 .
80 ] ”I' T T T T T T T T T T T T T T T T T I'V
-2 -1 0 1 2 3 4 5 6 7 8
170972009 BPSys= 133 mmHg OH=31L Ref. N Ref. Dx OH[L]




Patient: 13546

— ."'/J.-_H\'.
K! /} Info

1-12  13-24  25-25 r
No. Date Time Height Weight OH UFV BP pre
13 24/01/2012 3834 17dcm 902kg -01L 1700 ml 151/ 85 mmHg -
14 310120123932 17d4em 918kg 04L 1100 ml 157 /69 mmHg @) Show diagram
15 15/02/2012 3832 174cm  905kg 08L 1400 ml 120/ 64 mmHg 7
16 17042012 38:3C 17dcem 902kg 04L 2000 ml 152771 mmHg i
17 08/05/2012380C 17d4cm  900kg 14L 2500 ml 143759 mmHg

18 12/06/2012 0756 174cm 899kg 24L 2700ml183/73 mmHg
19 10/07/2012074€  174cm  898kg 250 3200ml171/62 mmHg
20 070820120748 174cm 895kg 23L 2800 mi170/ 75 mmHy
21 10820120754 174em 900kg 21L 3400 ml 146772 mmHg

Compara con
oblacion de

Show data

22 1111020120746 174cm  910kg -07L 4000 ml 155/ 83 mmHg referenC|a
23 13111;201238@@ 174cm 911kg 2.0L 3000 ml 171776 mmHg Print patient
24 181220121854 174cm 903 kg 08L 2100ml 15555 mmHg proﬁle
18-25 Datal Data2 Raw1 Raw2 Raw3 Infm Data 1 Raw 1 Raw 2 Raw 3 Pata1 DataEVRlaw1 RawijRawd -
aram alle
No. Date Time Weight Param Value Param Value
1 1011120111922 880kg— b [OH 170 [1] A2Tkiz 3649 0mm 2687
2 15;11;201139:3: 89.8 kg g [°/ECW 7-6 9 ] A0 Kz Ses.Tonm 254
Dt LECW) = LTM A31kg 482 % 500KkHz ~ 363.00hm 245°
3 22M1/2011 1945 90.8 kg OH post 01l [=] kg 2% .
o Fat 211K 248 9 582 kHz 361320hm 222
4 29111/2011 3842 912 kg (BECIH) 06% T kg 5% .
649 kHz 360.20hm  2.05
5 06/12/201118:232 91.1kg ATM 423 kg i
6 06M2/20111838 911k V ured 4160 BCM 23.9kg [23kHz 3892 0hm 8T
7 13;12120111020'2 90'3 kg | 200 Kz o8z 0hm 167
e S0k _ 898 kHz 35750hm 144°
8 20/12/2011 1837 90.0 kg NHWeight 877 kg BwW 434L .
_ 1000kHz ~ 356.7Ohm  1.19
9 27M2/2011 1948 894 kg Weight 894 kg ECW 218L
: ICWY 216L
o wotrang sosis oI, e L (e e )
oR SUDHg post == ' Error 754
12 17/01/2012 39:44 901 kg UFY 1800 i .
Dwration iZsg
13 24/01/2012 0824 902 kg Age 87 years Opt Yes
‘Az Bl 29 5 knim® Height 174 cm T
14 31/01/201239:32 919 kg ol g Devien  EMGEE]
15 15/03/201218:32 905 kg LTI 14.2 ke [=1
Meas. no. 502
16 17/04/2012 38:3C 90.2 kg FTI 14.0 ke [=1
17 08/05/2012J8:0C 90.0 kg




Herramienta ampliamente utilizada para facilitar la evaluacion
del peso seco, pero aun no existen reglas comunmente

aceptadas sobre como integrarla en la clinica rutinaria.
Medida: OH?, TAFO?

Bioimpedance-Guided Fluid Management
in Hemodialysis Patients

Uilrich Moissl,* Marta Arias-Guillén,” Peter Wabel, * Neéstor Fontserd" Montserrat Carrera,’ Joss Maria Campistol,”
and Francisco Maduell®

Average weekly TAFO = (FOpre14[FOpre2+FOpre3+FOpost1+FOpost2+FOpost3*) / 6

Tm BCM mesurement
day 3

. Treatment . .
Long interval day 1 Short interval day 2 Short interval
L/ Pre FO
----------- O (@]
Post FO Weidht
— e (R}
C/ e l TAFO
@] @] (@]

{ Normohydration (FO=0 L) |

*Foestimation: FO a) + preweightestimation ay .
weight - Clin J Am Soc Nephrol. 2013 Sep:8(9):1575-82

preweightBCM_ day




BCM-measurements
(55 patients) k\“- Targetdays

. forreaching
/ / newtarget

(Mo |Tu (We [Th Fr 'Sa =3l Mo [Tu |We |Th Sa
Calculate ‘l '
hew target Postweight
postwelghts — adjustments
to be achieved
TAFO above 2.8 L:
Decrease post-dialytic weight by -1.0 kg/week

by end of next
week

TAFO

2.8 =

TAFO between 1.25 and 2.8 L: Rango objetivo de
Decrease post-dialytic weight by -0.5 kg/week

125 L TAFO: 0.5 = 0.75L.

TAFO between -0.25 and 1.25 L:
No action

-025L
TAFO below -0.25 L:

Increase post-dialytic weight by +0.5 kg/week




Plan de manejo de volemia

3A14230005DB, Maduell Patient ID: 35 (AAB) (AA); m; Age=60
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Promedio TAFO semanal

AWTAFO Boxplots for all patients, grouped by week

/"
TAFO
Target range
(0.5 &= 0.75L)
< 3 .
SD= +1.6L 2 . SD= *+1.1L

=> Scatter was
strongly reduced!

N~

Study start ' Study end

TAFO intra-individualmente dismunuy6 0.28 == 1.14 (desde 0.90*1.64 hasta 0.62+1.10L) (p=0.08)

Al final del estudio, 42 de 55 pacientes (76%) estaban en rango objetivo, 0 mas cerca de
objetivo que al principio del estudio



http://de.freepik.com/index.php?goto=27&id=aHR0cDovL3d3dy5lYXN5dmVjdG9ycy5jb20vYnJvd3NlL290aGVyLzRkZTk4NmIyN2NmYjAxYzgyZTQzMjA0OWYzMTU0NTBjLWNocmlzdG1hcy10cmVlLWNsaXAtYXJ0&fileid=382223

Manejo de volemia por BVM:

(i) A corto plazo (intradialisis): evitar episodios hipotension
(i) Alargo plazo: mantener volemia por debajo de un nivel critico mas
alla del cual se puede producir dafio cardiovascular

A

o

0 L
« \ t - - Assessment of dry weight by monitoring changes in blood
= \ o [ - [ [
m -10 . . . . . -
® \‘ \:olume during hemodialysis using Crit-Line

-20 1 2 UF DFFJS i ECTOR J. RODRICUEZ, REGINA DOMENICL, ANNE DIROLL, and IRINA GOYKHMAN
(A) Blood volume reduced by 16%; no Department of Medicine, Division of Nephrology, Cedars-Sinai, Medical Center, UCLA School of Medicine, Los Angeles,
post dialytic vascular refilling ' California; Gambro Healthcare, Western Division, Irvine, California; and Hema Merics, Kaysville, Urah
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(B) Blood volume reduced by 12%; L

=Y

clearcut postdialytic vascular refilling.
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C) Blood volume reduced by 6%;
no postdialytic vascular refilling.

Rodriguez et al, Kidney International 2005 68: 854—-861



Relative Plasma Volume Monitoring During Hemodialysis
Aids the Assessment of Dry Weight

Agun D. Sinha, Robert P. Light, Rapv Agarwal

>

64

63

62

61

ative plasma volume (%)

RN RN

Falta la calibracion de estos marcadores de BVM frente un
nivel absoluto de sobrecarga de liquido medido en litros

Basal Basal

Basal
+ aplanado basal: >Pendiente basal:
> Pérdida peso >rampas
J PT: >/ PAS ambulatoria >bolus SF
> pendiente <IDWG
8 semanas
8 semanas 8 semanas

Sinha AD, Hypertension. 2010;55:305-311



Sensitivity of Blood Volume Monitoring -
for Fluid Status Assessment in PUTICGHoN
Hemodialysis Patients -

s

Francisco Maduell Marta Arias Elisabet Masso Neéstor Fontseré
Montserrat Carrera Manel Vera Aleix Cases Josep M. Campistol

Department of Nephrology, Hospital Clinic Barcelona, Barcelona, Spain

Objetivo: el uso de marcadores de
monitorizacion de volumen plasmatico
para la evaluacion del estado de
hidratacion

1 !

Usando una medida cuantitativa de
sobrecarga de volumen basada en la
bioimpedancia espectroscopica como
referencia

Blood Purif. 2013 Mar 12;35(1-3):202-208



Curvas RBYV para diferentes niveles de sobrehidratacion predialisis.

FO=5L, #pat=4 |
Estudio observacional
(corte transversal)
N= 55, 148 sesiones FO=4L, #pat=7 -

_ _ FO=3L, #pat=16
7 sesiones consecutivas T

FO=2L, #pat=15
FO=1L, #pat=11 |

Relative blood volume [%)]

Monitorizacion:
RBV y Sobrehidrataciéon (FO)

FO=0L, #pat=7

86 | | | | | |
0 50 100 150 200 250 300

Time [min]

« Curvas RBV bien separadas en diferentes grupos de FOentreOy 5L

 Sensibilidad de los marcadores de BVM para un amplio rango de FO fue:
- Elevada para FO de > 3-4L.
- Un poco mas elevada para deplecion de volumen (FO <1L)y
- Moderada en los intervalos medios (FO entre 1-3 L)

 PAS Predialisis aument6 paralelamente a FO




Hecking et al. Trials 2012, 13:79 ﬁ
http://www.trialsjoumal com/content/13/1/79 TR I A

STUDY PROTOCOL Open A

Blood volume-monitored regulation of
ultrafiltration in fluid-overloaded hemodialysis
patients: study protocol for a randomized
controlled trial

Manfred Hecking', Marlies Antlanger', Wolfgang Winnicki', Thomas Reiter’, Johannes Werzowa',
Michael Haidinger', Thomas Weichhart', Hans-Dietrich Polaschegg?, Peter Josten?, Isabella Exner®,
Katharina Lorenz-Turnheim®, Manfred Eigner*, Gernot Paul®, Renate Klauser-Braun®, Walter H Horl',
Gere Sunder-Plassmann' and Marcus D Sdemann'”

-
- Rapid removal of excess fluid

60 pa.tlents Hemaodialysis patients, vintage ' - Run-in periods, as required
. =3 months, 3 facilities
Multicenter - — o ~
Triple arm ‘ e, G o : SigvamA
"E : ". : ": conventional HD

BCM-FO:

\

1ry endpoint:

Temperature Regulation

Flandurnlzanun

superiority UCR/ P : e —
UTR over conventjonal HD o o "\ conductivity feguiation / [ JCR

Figure 1 Study flow chart. The duration of the crossover period will depend on the run-in phase required for the next study arm: up to six
hemaodialysis sessions for regulation of ultrafiltration and temperature (UTR), and up to twelve hemodialysis sessions for regulation of ultrafiltration
and dialysate conductivity (UCR), no run-in required for conventional hemodialysis. BCM, body compaosition monitor; ECW, extracellular water.

LN




Liu et al. BMC Nephrology 2012, 13:120
http://www.biomedcentral.com/1471-2369/13/120 BMC

Nephrolog

STUDY PROTOCOL Open Acces

A randomized controlled trial of long term effect
of BCM guided fluid management in MHD
patients (BOCOMO study): rationales and

study design

Li Liu™, Gang Long®, Jianwei Ren®, Jijun Li°, Jinsheng Xu®, Jinghong Lei’, Mao Li®, Moyan Qiu®, Ping Yuan'®,
Weiming Sun'’, Shan Lin'?, Wenjun Liu'?, Yi Sun', Yingchun Ma'®, Yonghui Mao'®, Yulan Shen'” and Li Zuo'*

”

[ Clinical site selection ]

. Informed consent,
1300 patlentS [ Inclusion eriteria, Exclusion criteria ]
.. . I
16 C|InIC8.| SItES [ Baseline demeographics ]

36 months follow-up { L ] [ } ]

Controlarm BCM arm

)
. . tient care according to clinical site’ . ; . oy
2 groups: Interventlon [ Pe t standardofgcare: 1[ Patient care according to clinical site }

) ; Dry weight adjustment every 3 months
according to clinical site” standard of care i 8 . ! T
according to BCM measurement

[ ]
1

[ Follow up for a minimum of 36 months. ]
Primary and secondary endpoints are recorded
]

Dry weight adjustment every 3 months standardof care;
(BCM) and control ording w

1ry endpoint: mortality

2nd: LVMI, BP,

hOSpitalization | Figure 1 BOCOMO study Flow char.




BIOMARCADORES CARDIACOS e

ARTICULOS A FAVOR (Observacionales) = S

3
I
Inactive

1. Leunissen KM et al: Plasma alpha-human ANP and volume status in chronic HD patients. NDT 1989; 4: 382-386.

2. Lauster F et al: Assessment of dry body-weight in haemodialysis patients by the biochemical marker cGMP. NDT 1990;
5: 356-361.

3. Lauster F et al: The postdialytic cGMP 3 ":5 " level as a measure of fluid overload in chronic hemodialysis. JASN 1992;2:
1451-1454.

4. Ishizaka Y et al: Plasma concentration of human brain natriuretic peptide in patients on hemodialysis. Am J Kidney Dis
1994; 24: 461-472.

5. Metry G, Hall C, Wikstrom B, Kallskog V, Hansell P, Danielson B: Fluid balance in patients with chronic renal failure
assessed with Nt-proBNP, ANP and ultrasonography. Acta Physiol Scand 2001; 171: 117-122.

6. Fagugli RM et al: Association between BNP and ECW in HD patients. Nephron Clin Pract 2003; 95:c60—c66.

7. Booth J, Pinney J, Davenport A: Nt-proBNP — marker of cardiac dysfunction, flu- id overload, or malnutrition in HD
patients? CJASN 2010; 5: 1036-1040.

8. Davenport A: Changes in Nt-proBNP correlate with fluid volume changes assessed by bioimpedance in peritoneal dialysis
patients. Am J Nephrol 2012; 36: 371-376.

9. Papakrivopoulou E et al: Is Nt-proBNP a clinically useful biomarker of volume overload in peritoneal dialysis patients?
NDT 2012; 27: 396-401.




Original Article

B-type natriuretic peptide is not a volume marker among
patients on hemodialysis

UNICO ESTUDIO INTERVENCIONISTA BNP - PESO SECO

J/ volumen NO relacionado con {, BNP
Relacién modesta BNP y AMPA (grupo control > grupo<, PT)

= 075 A 0.75 °
e N=150 (50 grupo, PT g os 05
2 025 025
100 grupo control ) i .0 K
* 30 sesiones i o I I I I I os I I l ' '
« BNPyPAbasal, 4wy8w ; ~ i
& -15 -1.8
Baseline BNP concentration (pg/mL) Fold change from baseline in BNP concentration

Agarwal R. Nephrol Dial Transplant. 2013 Mar 22.



ASAICY Jourmal 2002

Improvement of Cardiac Function by Dry Weight
Optimization Based on Interdialysis Inferior Vena Caval
Diameter

SHizur Higavasa,® Yasunmo Anpot Yon Suno,® ann Yasusan Asanot

Ok para estimar cambios en la volemia

NO PRACTICO para establecer peso seco

DW kg IVCe mm CTR % BP mmHg LVDd mm EF %
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Lung congestion as a hidden threat in end-stage n t

kidney disease: a call to action e A

e Pacientes HD—> predispuestos a una mayor congestién pulmonar
e Estudios realizados anos 90:

Bush A et al: Pulmonary function in chronic renal failure: effects of dialysis and transplantation. Thorax 1991; 46: 424-428 16.
Wallin CJ et al. Subclinical pulmonary oedema and intermittent haemodialysis. NDT 1996; 11: 2269-2275

T e Hasta aparicion de US
: 23 | ' pulmonar para medida
facil y segura del agua
extravascular pulmonar

e Medida: US-B lines
(lung comets)

Figure 1. US of Mormal Lung and Pulmonary Congestion

{Left) Mormal lung witrasound (U5): the regular, paratlel, hortzontal hyperechogenic lines are dus w the lung-wall interface. (Right) Pul-
monary congestion: lung comets are hyperechogenic, coberent vertical bundles with narrow basis spreading from the ransducer to the
further border of the screen

Zoccali C et al: Nephrol Dial Transplant (2013) 28: 2657-2660



Mediciones intercostales (22—>42/52
Ambos hemitorax

e paraesternal

e medioclavicular,

e axilar anterior,

e medioxilar

RIGHT SIDE LEFT SIDE
Mid- Anterior- Mid-  Para- |71 para-  Mig- Anterior-  Mid-
axillary axillary clavear sternal L hach sternal clavear axillary axillary
13 9 5 @ Il 17 20 23 26
14 10 6 2 ] 18 21 24 27
15 1 7 3 v 19 22 25 28

16 12 8 4

J

28 posiciones
Score 0210
(0= ausencia, 10=pantalla blanca)

http://www.youtube.com/watch?

v=amsULLws8GI



http://www.youtube.com/watch?v=amsULLws8GI
http://www.youtube.com/watch?v=amsULLws8GI

Detection of Pulmonary Congestion by Chest
Ultrasound in Dialysis Patients

Francesca Mallamaci, MD.*f Francesco A. Benedetto, MD,# Rocco Tripepit
Stefania Rastelli, MD,§ Pietro Castellino, MD Pror.,§ Giovanni Tripepi, StaT. Dr.t
Eugenio Picano, MD Prov. || Carmine Zoccali, MD Pror.*t

Regpio Calabria, Catania, and Pisa, Italy

Reproducibility in Stable Palients

50
40, cesseBlassanasnsnsnsnnssnasad 3 Ginndard Devistsons (50)
!i’ 30 @
= @
o £
t-:i 10 B s
¥ o %
o
g4 ap
P 28D
S 20
-l
'
AL
r - r - -
0 3 40 B} B0 100 130

[Lisng Comets {1 meas) + Lung Comets (279 meas)yE

Inter-observers Agresment Inter-probes Agreement
= ° 1%
= an = I
T o
ﬂg +280 i’i ) e vimm
!'-E 20 o 3 3 o oo -]
w4 o o ¥ 1 5 5 = Average
T Average E &0 o
=7 oo e 3 )
¥ srrmereitesmesanas -={:2 80
i;@ if
i
............................................ =2 50
& Concordance indeo=0.98 bl Corcananca ndaws{.59
5% CI: (L5040 58 B5% O Q561,00
=40 T T T 15 J T T T
o 50 100 150 200 ] 20 40 &0 a0 100
[Lung Comnets (1™ Obs) + Lung Comets (2™ Obsj? [Lung Comets (3.0 MHz) s Lung Comets (3.5 MHzj}2

Figure 4. Reproducibility Studies of Lung Comets Scores

Reproducibility studies of the lung comets score over time (upper graph) in 10 stable patients who maintained a pre-dialysis body
weight within =1 kg of the initial study. Interobserver and interprobse agreernents were ascertained in a series of 24 independent mea-
suremnents (botbom graphs). All graphs are Bland-Altman plots (see the Statistical Analysis section for details). Abbreviations as in Figure 3.

Concordancia
interobservador:
Experto Ecos - Nefrélogo
después de 2h de
entrenamiento: 0.96
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Técnica facil y
segura

Mallamaci F et al. JACC Cardiovasc Imaging 2010; 3: 586-594



Pulmonary Congestion Predicts Cardiac Events
and Mortality in ESRD

Carmine Zoccali,* Claudia Tering,* Rocco Tripepi,* Giovanni Tripepi,* Graziella D"Arrigo,*
Maurizio Postorino,™ Luna Gargan'l,' Rosa Sicari,! Eugenio Picano,! and Francesca Mallamadi,
on behalf of the Lung US in CKD Working Group

W

*Mational Research Council-institute of Biomedicine, Clinical Epidemiclogy and Physiopathology of Renal Diseases
and Hypertension, Reggio Calabria, Italy; and TMational Research CounciHinstitute of Clinical Physiclogy, Fisa, Italy

All-cause mortality Fatal and non fatal cardiac events

N=392

T BL-US <15 . BLUS <5

: free survival
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Lung US can detect asymptomatic pulmonary congestion in HD
patients, and the resulting BL-US score is a strong, independent

predictor of death and cardiac events in this population
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Figure 1. Kaplan-Meier survival analyses of all-cause mortality and fatal and nonfatal cardiac events according to the BLUS.
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Zoccali C et al J Am Soc Nephrol 2013; 24: 639-646
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Predicting mortality in haemodialysis patients: a comparison
between lung ultrasonography, bioimpedance data and  Severe NYHA G 1)
echocardiography parameters it

80 7
70 1

60

The lung comet score emerged as the best predictor for the
relationship hydration status—mortality, independently of
bioimpedance-derived parameters in this population.

‘‘‘‘‘‘ io v uen --0uULC

FIGURE 1: NYHA class and hydration status across the groups of
lung congestion.

Table 5. Adjusted Cox regression for mortality

Pre-dialysis variables B SE Wald Significant Exp () 95% CI for Exp () I S
P-value HR |
Lower Upper I . —.\_\_‘-‘m
[T ULC < 16
ULC score, pre-dialysis 0975 0.049 4.939 0.026 2.651 1.122 6.262 | el S AC 1500
LVMI, g/m” 0.020 0.008 5.889 0.015 1.320 1.004 1.437 | - i
Age, years 0.048 0.035 1.949 0.163 1.049 0.981 1.123 | g i IL
gV H
CRP, mg/L 0.018 0.019 0.897 0.344 1.018 0.981 1.058 | H » i Lic>30
Hydration status—pre- 0,051 0.059 0.739 0.390 1.052 0.937 1.182 | E 0.4 -
AHS | H
1 3
Albumin, g/dL —1.047 0.091 0.630 0.427 0.351 0.026 4.657 | - 0.2 o
LVEF, % —=0.017 0.046 0.135 0.713 0.983 0.899 1.076 |
Dialysis vintage, months 0,002 0.007 0.099 0.754 1.002 0.989 1.015 | 0.0
Bold values are statistically significant. | T T T T T T
Cl, confidence interval; HR, hazard ratio; SE, standard error; ULC, ultrasound lung comets; LVMI, left ventricular mass index; 0 100 200 300 400 500 600
CRP, C-reactive protein; LVEF, left ventricular ejection fraction. Time (days)
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LUST trial: The Lung Water by Ultra-Sound Guided Treatment to
Prevent Death and Cardiovascular Complications in High Risk
End-Stage Renal Disease Patients with Cardiomyopathy

C. Zoccali : IP On behalf of EURECA-m working group (EUropean

REnal and CArdiovascular Medicine)

Randomized clinical trial that involves 23 Renal Units located in
the ERA-EDTA geographical area.

Testing whether a treatment policy guided by US-B lines may prevent death, decompensated
heart failure and myocardial infarction as well as progression of LVH and LV dysfunction and
hospitalization in high risk dialysis patients with myocardial ischemia or overt heart failure.



COMPARATIVA DE HERRAMIENTAS DISPONIBLES PARA
MEDIDA DEL AGUA CORPORAL EN HEMODIALISIS

BIOMARCA BIA BIOIMPE- us
DORES MONO- DANCIA TORACICO
MULTIFREC | SEGMENT (LUNG
UENCIA ARIA COMETS)
Sensibilidad +/- + + + + +
(volemia)
ECV (precision) - - +/- - + -
Reproducibilidad +/- + + +/- + +
Capacidad - - +/- +/- + +/-
alcanzar endpoint
Facilidad + + + + + +
aplicacion
DPy ERC3-4 + + - - + +
LIMITACIONES Fallo No dato OH Sélo Otros factores Ajustar PT?
cardiaco? (no facil intraHD influyendo?
DesHidrat? ajustar PT) Variabilidad \ /
Rango interpaciente
normal?

Solucion: écombinacion BIS + US pulmonar?
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Control de la Presion Arterial

Si......

e PA: Unico marcador que  al { peso seco

(ensayos randomizados controlados)

e AMPA: durante unos dias, mensualmente—>
Método practico de diagnosticar hipervolemia
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Agarwal R et al: DRy-weight reduction in Hypertensive HD patients (DRIP). Hypertension 2009; 53: 500— 507.

Agarwal R et al. Home blood pressure measurements for managing hypertension in HD patients. Am J Nephrol 2009; 30:126-1

Pero......

e N=500, 8 centros de HD

e 10% de pacientes normotensos
presentaban sobrehidratacion

e 15% sobrehidratados e HTA

e 13% normohidratados e HTA

Wabel P et al. Towards improved cardiovascular management: the necessity of combining blood pressure and fluid
overload. NDT 2008; 23: 2965-2971
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Why a fluid manager makes sense in your dialysis clinic

By Anne Diroll, RN, CTHN

LUME 13, 2013 Mo Comments

Fluid overload (FO) is common in hemaodialysis patients and leads to complications such as hypertension, left ventricular disease,
myacardial stunning, with its associated fibrosis, arrhythmias, heart failure, and sudden cardiac death. Small increases in

EIEAE wore

extracellular volume (ECV) drive |eft ventricular disease.’ In these patients, greater fluid retention between two subsequent dialysis
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