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Mesa redonda 25: “Avances en el conocimiento de la IC aguda: de la
concepcion hemodinamica a la proteccion tisular”

Fisiopatologia de la ICA que explica su mal pronéstico

Moderadores:

F. Formiga
P. Bettencourt
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Ponikovski P, et al. ESC Heart Fail 2014; DOI: 10.1002/2055-5822.12005

Universidad

Al Zaragoza

1542




Percentage with CV death or hospital admission for HF

1004

757

50

25

7599 pacientes CHARM

EF<40%
HR 1.74, 95% Cl 1.55-1.97, p<0.001
adjusted HR 1.56, 95% Cl 1.38-1.76, p<0.001

EF>40%
HR 1.81, 95% Cl 1.51-2.17, p<0.001
adjusted HR 1.59, 95% Cl 1.32-1.91, p<0.001

HFrEF, prior HF hospitalization

HFrEF, no prior HF hospitalization
— _ _HFpEF, prior HF hospitalization

HFpEF, no prior HF hosyitalizztion

I T
500 1000 1500
Time (days)

Bello NA, et al. Circ Heart Fail 2014; 7: 590-595 s3s Universidad
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HFrEF (p for trend <0.01)
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HFpEF (p for trend <0.01) HFYEF (p fog, treng «(.0%)

HFpEF (p for irend =0.94)

CV death or HF hospitalization rate per 100 person years }»
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No prior >12 months  6-12months  4-6 months 2-4 months 0-2 months No prior >12 months  6-12 months  4-6 months 2-i mznths 0-2 months
hospitalization hospitalization

Elapsed e from HF hospleiEation o satdenization Elapsed time from HF hospitalization t2 randomization

:lfrs:: 1’§§§ 1?32 i;‘; :‘:‘;g ;‘gg 85:; HFfEF 1,226 1,253 476 342 438 837
P HFPEF 946 722 285 173 236 658

Bello NA, et al. Circ Heart Fail 2014; 7: 590-595 s3s Universidad
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e El“continuum” cardiovascular

« Organos diana de la IC aguda

e Mecanismos de lesion
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1991

Myocardial
infarction

Coronary thrombosis I
Neurohormonal

activation

Myocardial ischemia

[

CAD

Atherosclerosis
LVH

Risk factors

Dyslipidemia
Hypertension

Diabetes

Smoking

Obesity (visceral adiposity)

2006

Tissue injury
(M, stroke, renal
insufficiency,
peripheral arterial
insufficiency)

Atherothrombosis and )
progressive CV disease Pathological

remodeling

Sudden

Arrhythmias and — cardiacdeath

loss of muscle

Remodeling

Early tissue dysfunction Target organ damage

Ventricular enlargement

Oxidative and
mechanical stress
Inflammation

End-organ failure

- (CHF, ESRD)

End-stage
heart disease

Risk factors Death
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Dzau VJ, et al. Am Heart J 1991; 121: 1244-1262
Dzau VJ, et al. Circulation 2006; 114: 2850-2870




Risk Factors

fLDL Agp Smoking |
Oxidative Stress

~\

Endothelial Dysfunction and

Smooth Muscle Activation
{ NO - A Local Mediators + §Tissue ACE, All —
Endothelin PAI-1, Platelet VCAM/ICAM Proteolysis Growth Factors
Catecholamines Aggregation, Cytokines Inflammation Cytokines
Tissue Factor 1

'

v

Matrix

T

U

Vasoconstriction

Thrombosis

Inflammation

Plaque Rupture

Dzau VJ, et al. Circulation 2006; 114: 2850-2870

Clinical Sequelae

Vascular Lesion

and Remodeling
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Sympathetic drive + outflow

Inflammatory / Heart Failure I\‘
® |nflammation ) ¥
® Anemia High central venous pressure Drug therapy Low cardiac output
(Backward failure) (Forward failure)
® Cell death

RAS inhibitors

® Fibrosis/Remodelling Diuretics

® Ageing Efferent arteriole
® Diabetes

Low pressure
in afferent arteriole

High pressure on
Bowman's capsule

® Hypertension
® Atherosclerosis

Low urine output

Sympathetic drive + outflow

| Renal Dysfunction I

Ronco C, et al. JACC 2012; 60: 1031-1042. s2s  Universidad

Filippatos G, et al. Eur Heart J 2014; 35: 416-418. Al Zaragoza
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“" Classical RAAS

Angiotensinogen

@&

ANG | —_

P —
— ACE —p»
-

ANG Il —_

i

ATIR \ AT2R

Aldosterone

Schroten NF, et al. Heart Fail Rev 2012; 17: 191-201 - Universidad
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Fast and slow mechanisms of
circulatory congestion

Precipitant (minor)

Sympathetic activation ;| anat and_dnetary
mechanisms
v !
Mobilization of Sodium and water
VENous reservoir retention

1 Effective

circulatory volume

Congestion

. ) ) s i1 Universidad
Fallick C, et al. Circ Heart Fail 2011; 4: 669-675 10i  Zaragoza




145 pacientes ICA FE 20 £ 8%

Tx médico guiado por cateterismo dcho.
Deterioro funcion renal *:

Si: 40%
No: 60%

Poco frecuente si PVC < 8 mm Hg

\.

[3 Cleveland Clinic

*DFR: Acreatinina > 0,3 mg/d/

Sl 18+ 7

NO 12+ 6

Mullens W, et al. JACC 2009; 53: 589-596

17+ 8
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Cr=1.720.8 Cr=1.6206 Cr=1.8208 Cr=1.6209 mg/di Cr=18209 Cr=16=08 Cr=15207 Cr=1.620.7

mg/dl
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Inferior vena cava

Hepatic veins
ﬂ2 -receptor: VASODILATION

Splanchnic arterioles

a-receptor: VASOCONSTRICTION
\ B, -receptor: VASODILATION

Splanchnic )
capacitance [

veins I" -
a-receptor: N -
VASOCONSTRICTION "

Portal vein

a-receptor:
VASOCONSTRICTION ;
\.
Regulation of capacitance function:
1. PASSIVE:
Arteriolar perfusion | — P pacitanics d > elasticrecoi
veins
i Capacitance veins Capacitance
2. ACTIVE: _/ vasoconstriction . volume ¥ Result:
Sympathetic
stimulation N Hepatic veins Venous l
vasodilation impedance

o, Universidad
Verbrugge FH, etal. JACC 2013; 62:485495. ;i -7 "2
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INTERACCION
CARDIO-ABDOMINO-RENAL
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Prompt Reduction in Intra-Abdominal Pressure Following
Large-Volume Mechanical Fluid Removal Improves
Renal Insufficiency in Refractory Decompensated
Heart Failure

WILFRIED MULLENS, MD, ZUHEIR ABRAHAMS, MD. PhD. GARY S. FRANCIS, MD, DAVID O. TAYLOR. MD,
RANDALL C. STARLING, MD, MPH, AND W.H. WILSON TANG, MD

Cleveland, Ohio
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B Admission [] Start PC/UF P Follow-Up B Admission [] Start PC/UF P Follow-Up
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475 pacientes ICAFE 28 + 14%

Cohorte del estudio VMAC 3 5, 3 %

238 pacientes con cateterismo dcho.

incidencia
Presion AD basal y tras 24 h.
disfuncion renal

Pérdida neta de liquidos en 24 h.

DFR: Acreatinina > 0,3 mg/d/
. J
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Predicted Probability of WRF

I 1st Tertile (<-1740 mL)
Emmm 2nd Tertile (-1741 to -395mL)
8 === 3rd Tertile (> -395 mL)
50
P =0.003
64 PE09%  poo78  P=047
40 4
3
4 < 3.
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s
2- @ 21
=
10 4
0“
-6000 -4000 -2000 0 2000
Net Fluid Loss in the First 24h i
Fluid > Fluid Net fluid Baseline ARAP RAP at24h
Loss Gain balance RAP
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European Heart Journal (2014) 35, 448—454 CLINICAL RESEARCH
gunorzan  doi10.1093/eurheartj/eht456 Heart failure/cardiomyopathy

SOCIETY OF
CARDIOLOGY »

Peripheral venous congestion causes
inflammation, neurohormonal, and endothelial
cell activation

Paolo C. Colombo'*, Duygu Onat!, Ante Harxhi', Ryan T. Demmer?, Yacki Hayashi',
Sanja Jelic?, Thierry H. LeJemtel?, Loredana Bucciarelli®, Moritz Kebschull®,

Panos Papapanou’, Nir Uriel!, Ann Marie Schmidt?, Hani N. Sabbah?,

and Ulrich P. Jorde'

"Division of Cardiology, Department of Medicine, Columbia University Medical Center, New York, N, USA; Department of Epidemiology, Mailman School of Public Health Columbia
University, New York, NY, USA; *Division of Pulmonary, Columbia University Medical Center, New York, NY, USA; *Section of Cardiology, Tulane University School of Medicine, New
Orleans, LA, USA; *Cardiovascularand Methabolic Department, IRCCS Multimedica, Milano, Italy; “Department of Periodontology, University of Bonn, Bonn, Germany; 7Depar1memof
Periodontology, Columbia University Medical Center, New York, NY, USA; ®Division of Endocrinology, Department of Medicine, New York University, New York, NY, USA; and
?Division of Cardiovascular Medicine, Department of Medicine, Henry Ford Hospital, Detroit, MI, USA

m CoLuMBIA UNIVERSITY
MEDICAL CENTER

Discover. Educate. Care. Lead.

Colombo PC, et al. Eur Heart J 2014; 35: 448-454
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Endothelial Endothelial
plasma plasma*
sampling sampling

r

Venous congestion |

minutes 75

“Test de stress venoso” }

24 sujetos sanos

Extraccion sanguinea y de células endoteliales
Brazo congestivo y normal (control)

Antes y 75 minutos después de inflado

IL-6, ET-1, AT Il, VCAM-1, Chemokine ligand 2

mRNA

e sss  Universidad
Colombo PC, et al. Eur Heart J 2014; 35: 448-454 i Zaragoza




Table 2 Plasma measurements (means + SEM) before and after 75 min of venous congestion

Variable Baseline (B) (0 min)  Controlarm (C) (75 min) Testarm (T) (75 min)  P-value (T vs.B) P-value(Tvs.C)
IL-6 (pg/mL) 1.37 +£ 044 1.79 + 0.53 226 +0.58 <0.01 <0.01

TNF-a (pg/mL) 1.35 + 0.08 1.27 + 0.08 135 + 0.11 0.75 0.22
ET-1(pg/mL) 146 +0.19 1.26 + 0.13 243 +0.27 <0.0001 <0.0001

All (pg/mL) 27 +3 25+3 32+4 0.01 <0.01

VCAM-1 (ng/mL) 557 + 26 544 + 24 589 + 25 <0.01 <0.01

ICAM-1 (ng/mL) 158 + 9 158 +7 167 +9 0.09 0.06

vWF:Ag (%) 105+ 9 100 + 6 113+9 0.37 0.15

IL-6, interleukin-6; TNF-a, tumor necrosis factor-a; ET-1, endothelin-1; All, Angiotensin Il; VCAM-1, vascular adhesion molecule-1; ICAM-1, intercellular adhesion molecule-1;
vWF:Ag, vonWillebrand factor antigen.

e Universidad
Colombo PC, et al. Eur Heart J 2014; 35: 448-454 i Zaragoza




INFLAMACION ,;EL NEXO?

Gene Gene Description s
3 LASSE LAG1 homolog, ceramide synthase 6
3. AGA aspartyiglucosaminidase
2, NA NA
2. CRA36796 NA
2 cXxcLz chemaking (C-X-C motif) igand 2
. 2.9 NA NA
29 NA NA
2. NA NA
24 SSR1 signal sequence receplor, alpha
2. LIMS3 LIM and senescent cell antigen-like domains 3
2. CSPP1 centrosome and spincle pole associated*
2 FAM122B family with sequence similarity 1228
2, NA NA
2. NA NA
2. NA NA
2. C21orfa1 chromosome 21 open reading frame 91
| 2 NA NA
2 CR936796 NA
2. PRICKLE1 prickle homolog 1 (Drosophila)
7 NA NA
2. ZNF882 zine finger protein 582
. NA NA
HOXA9 homecbox A9
UBE3A ubiquitin protein ligase E3A
NA NA
NA NA
BRWD1 bromodomain and WD repeat domain*

LOC1002889  hypothetical LOC 100288911
RGIMTD2 RNA (guanine-9-) methyliransferase domain®

2.
2.
2.
2.
2.3
2.
2. KCTD15 patassium channel tetramerisation domain®
2 YTHDC1 YTH domain containing 1
2. EDN1 endothelin 1
23 SPRY2 sprouty homolog 2 (Drosophila)
2. NA NA
2 SCHIP1 schwannomin interacting protein 1
2. RUFY2 RUN and FYVE domain containing 2
2, RND3 Rho family GTPase 3
2.9 NA NA
2. NA NA
2. NA NA
2. ZEB1 zinc finger E-box binding homeobox 1
2. TDRDY tudor domain containing 9
2. CDK13 cyclin-dependent kinase 13
2 NA NA
2. BAMBI EMP and activin membrane-bound inhibitor
2 TNFAIFB tumour necrosls faclor, alpha-induced protein 8
2. Cdorfd7 chromosome 4 open reading frame 47
2: FANCF Fanconi anaemia, complementation group F
2 DDHD1 DDHD domain containing 1
2 GGCT gemma-glutamyicyclotransferase
2. LOC401097  hypothetical protein LOC401097
2 NA NA
2. NA NA
2. KIAA1462 KIAA1482
2 ZXDA zinc finger, X-linked, duplicated A
2 RIF1 RAP1 interacting factor homolog (yeast)
2. PAPOLA poly{A) polymerase alpha
2, NA NA
2. SMAP1 small AffGAP 1
2, CTHRC1 collagen triple helix ropeat containing 1
2. Clorf101 chromosome 1 open reading frame 101
0. NA NA
i FAT3 FAT tumour suppressor homolog 3 (Drosophila)
0. NA NA
0. NA NA
0.9 NA NA
05 NA NA
oy NA NA
0.9 NA NA
0. LHX2 LIM homeabox 2
0. NA NA
0.4 C12035 chromosome 12 open reading freme 35

Universidad
Colombo PC, et al. Eur Heart J 20 - Zaragoza




.Y EN EL DIA A DIA QUE? o=
sh MK Ao

526 pacientes con ICA
Administracion de Furosemida i.v. durante las primeras 48 h.
Objetivo: cambio en concentracion de creatinina segun grupos (grado de congestion y de funcion renal)

C1 category: Cr <1.4 mg/dl & CA125 <35 U/ml C2 category: Cr <1.4 mg/d| & CA125 >35 U/ml

404
o P-value = 0.728 P-value = 0.746
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Adjusted Log Hazard Ratios for
mortality/readmission at 60-day
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Adjusted Log Hazard Ratios for

o
1

304
-4.04

_ mortality/readmission at 60-day

s
o
I

2 40 60 60 100 120 140 160 160 200 220 240 260 20 40 B0 80 100 120 140 150 180 200 220 240 260

ivFD (meg/day)
C3 category: Cr 21.4 mg/dl & CA125 <35 U/ml C4 category: Cr 21.4 mg/d| & CA125 >35 U/ml
404 I
P-value = 0.008

a0 | P-value =0.034

2.0
1.0
0.0
-1.0
-2.04
-3.01
4.0

o 7

Funcion renal preservada

Adjusted Log Hazard Ratios for
mortality/readmission at 60-day

2 40 80 100 120 140 160 180 200 220 240 260
ivFD (mg/day)

0 40 B0 100 120 140 160 160 200 220 240 260
IFD dose (mg/day)

Congestion
e
UNIVERSITARI

Universidad
Al Zaragoza

1542

Nanez J et al, et al. Int J Cardiol 2014; in press




Total Body Water
distribution in a
70 Kg person

Y
ICF =
28 L 23 TBW
TBW = 60%
weight (42 L)
20% *
ISF =3/4
ECF »ECF =
1/3 TBW
0,
(VY issEeEEEEEEEESR IVE = 1/4 J
ECF #
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R-BNP, pmolL
| EEEERERE

congestive noncardiac
heart  causesin  failure
fallure  patients wilh
ventricular

dysfunction

Bayés-Genis, et al. Am J Cardiol 2004; 94: 669-670
Farrero M, et al. JACC Heart Fail 2014; in press
FIS Pl1 12/00694
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Simplicity does not precede complexity, but follows it.

(Alan Perlis)

Muchas gracias por vuestra atencion

2k s1s  Universidad
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