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68 vy old man, ADHF

ICMP, ejection fraction 35 %: progressive dyspnea, NYHA IV
Lisinopril 10mg, Spironolacone 25mgq, Cardvedilol 12.5mqg BID, Bumetanide 2.5mg

115/85 mmHg, 90 bpom ,JVP >10, HJR+, peripheral edema
Serum creatinin 1.7mg/dL, Na* 128
Echocardiography :
— Restrictive filling pattern
— Ascites and pleural effusions.
Treatment: IV nitrates & IV diuretics
— Day 1: Fluid balance = -3.5L/24h
— Day 2: UO: 0.4 mL/kg/h for 8 hours

cr: 1.8 = 2.5 mg/dL but still volume overloaded
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Acute Kidney Injury

KDIGO definition of AKI

ncrease in Scr level 26.5 <48h
umol/L)

ncrease in Scr level of =2 1.5 times baseline <7d

Urine outpu >6h

KDIGO 1s modification of RTFLE and AKIN

KDIGO, Kidney Int 2012
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Staging of AKI

Stage Scrincrease Urine output

0.5mL/kg/h for 6-
12h

>1.5-1.9 times baseline

1 or
2 0.3mg/dL
2 >2.0-2.9 times baseline <0.5mL/kg/h for 2

12h

>3times baseline
or
3 = 4mg/dL
or
RRT

<0.3mL/kg/h for 2
24h
or
Anuria for =2 12h




AKI predicts outcome
death, rehosp., dialysis

P<0.001
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40 P<0.001

20 P<0.001

0 .

ho AKI Stage 1 Stage 2 Stage 3

M RIFLE ™ AKIN ® KDIGO ,
Roy et al., Cardiorenal Med 2013

e ACUTE
) CARDIOVASCULAR
CARE

17-19 October 2015

Vienna, Austria #ACUTEIS WWW.ESCARDIO.ORG/ACUTE2015



“Disorder of the heart and kidneys whereby acute or chronic
dysfunction in one organ may induce acute or chronic
dysfynction of the other”

— CRS type 1: acute cardiorenal
— CRS type 2: chronic cardiorenal

— CRS type 3: acute renocardiac

— CRS type 4: chronic renocardiac

— CRS type 5: secondary cardiorenal syndrome

Ronco et al., JACC 2008

17-19 October 2015

ﬁ‘ CA RDIDVASCU LAR
CARE
.-"
Sz

Vienna, Austria #ACUTEIS WWW.ESCARDIO.ORG/ACUTE2015



Incidence of CRS type 1

AHF ACS Card. Surg.
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Meta-analysis, Vandenberghe et al., submitted 2015

M AHF
B ACS
M Card. Surg.
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Patients at risk

Pre-existing CKD (30-40%)
Diabetes

Hypertension

High dose diuretics

odinated contrast
Age
Anaemia
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CRS in ADHF

Heart Failure, N=1,002
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Gottlieb et al., J cardiac Failure 2002
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WRF and all cause mortality in AHF

WRF= >0.2mg/dL increase Odds ratio(95% Cl) No. of events

Study WRF n/N no WRF n/N
Krumholz (2000), n=1681 — 1.41(1.10, 1.82) 119/468  235/M212
Smith (2003), n=412 —Er‘— 1.73(1.00, 2.98) 35/185 271227
Akhter (2004), n=480 ;—'— 2.62 ( 1.66, 4.13) 45/119 68/361
De Silva (2005), n=1216 T 1.44 ( 0.98, 2.09) 44/161  219/1055
Khan (2006), n=6535 I- 1.79 ( 1.59, 2.02) 628/2060  B79/4475
Cowie (2006), n=299 : 1.71(0.96, 3.05) 26/98 35/201
Jose (2006), n=1854 + 1.46 ( 1.08, 2.02) 58/223  316/1631
Owan (2008), n=6052 -I* 1.49(1.30,1.71) 1095/1419 3215/4633
Overall <:> 1.62(1.45 1.82) 2050/4734 499413795

| ! I | | |

A 2 5 1 2 4 8

lower risk for WRF higher risk for WRF

P e— Damman et al., J Card Fail 2007
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But...Agressive decongestion, even with WRF
can improve post-discharge survival

Admission to discharge change in GFR

p—p<0.001 —f
15%
B No Hemoconcentration
10%

= E) Hemoconcentration
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Detoxification: glomeruli: GFR

Volume homeostatis: tubules

Neuro-endocrine function
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Cockroft and Gould
MDRD
CKD-EPI

GFR=NXxL . XSx(P.-P-m,.)

N = Number of functional nephrons
© Chronic kidney dissases

Glomerular capillary

I.P = Hydraulic conductivity glomerular capillary
@ Chronic Kidney diseases
© Aldosterone

= Filtration area
© Sympathic activation =» Mesangial contraction
© Poor renal perfusion = Filtration equilibrium

P = Hydrostatic pressure glomerular capill Volume status
GC © Hypovolemia .
© Hypotension Renal perfusion
@ Renn-angiotensin system antagonists B P
= Hydrostatic pressure Bowman'’s space, CVP
& Elevated central venous pressure
& Elevated abdominal prassure | AP

AN’S space

ITGG= Colloid osmotic pressure gbmeru‘ar Capillary Neurohormonal activation

@ Hemoconcantration

Verbrugge et al., CardioRenal Med 2014
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: Diuretics
“« N Forward flow

Intrarenal

Na* retention .
Adenosine release

Renal

Sympathetic nervous system I
vasoconstriction

PAN Interst. fibrosis
{ 7o Tubular damage
enal hypoperfusion Y/ Nephron loss
v N
()
| = | .
- Immunological factors
| Increased venous Hormonal factors
L A pressure Anaemia

p, K, s Inflammation
.l : Oxidative stress
I

Endotelial dysfunction
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Managment crS 1: Volume assessment

Daily Weight Change, Mean

j: —o— Conirols Cases
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TABLE 2. Conditional Logistic Regression Models of Heart Failure Hospitalization (n=240)

Weight Gain, Case Patients, Control Patients, Matched Unadjusted OR Matched Adjusted OR Adjusted

Ibs n (%) n (%) (95% Cl) (95% Cl) P
=2 92 (77) Reference group ves .
=2upto5 21(18) 16 (13) 2.40 (1.05-5.45) 2.77 (1.13-6.80) 0.026
=5upto 10 17 (14) 8(7) 3.81 (1.35-10.77) 4.46 (1.45-13.75) 0.009
=10 17 (14) 4(3) 5.65 (1.81-17.65) 7.65 (2.22-26.39) 0.001

Weight gain is during 1 week preceding hospitalization of case patients. Results were adjusted for comorbid conditions and the
medications shown in Table 1.

Chaudhry et al, Circulation 2007
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Fast and slow mechanisms of
circulatory congestion

Precipitant {minor)

: o e Renal and dietary
Sympathetic activation y [t
' L
Mobilization of Sodium and water
VENOUS reservoir retention

C':a_s‘t} 1 Effective i ,/@ﬂ>

circulatory volume -

Cave too big/rapid r
decongestion Congestion

. ACUTE Fallick et al, Circ Heart Fail 2011
| cARDIOVASCULAR
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Managment CRS 1: Congestion

=S
@l g T llul ter fl
PR T i e s How much, how fast?
7 Osmolality
Paracentesis Interstitium _
Compression 10.5L Intravascular refill

Starling forces
Cardiovascular
ition

Ultrafiltration?

>
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Diuretics

* Goal: normovolaemia
* Loop diuretics: tailored, assessment volume status

* Agressive treatment of volume overload
but

* Avoid hypotension and underfilling
MAP>65mmHG, or higher in chronic hypertensives

* |Intermittent vs. Continuous?
* Monitor weight, Urine output

. ACUTE
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Mean Change in Serum Creatinine Level.

N=308 0.15+
3
g 0.10 P=0.45 P=0.21
- . | | 1
£ 0.08
£ 0.07
S 0.05
£ 0.054 0.04
&
Clinical Composite End Point of Death, Rehospitalization, or Emergency Department Visit.__
A Bolus vs. Continuous Infusion B Low-Dose vs. High-Dose Strategy
LO9 Hazard ratio with continuous infusion, 1.15 LO9 Hazard ratio with high-dose strategy, 0.83 (95% Cl,
0.0  (95% Cl, 0.83-1.60) 090 0.60-1.16)
P=041 P=0.28
0.8+ 0.8
0.74 0.7+
S  0.6- S 0.6-
E= , k= Low dose
g 0.5 Continuous 3 0.5+
4 P
0.4+ 0.4+
- Bolus - High dose
0.34 0.3
0.2 0.2+
0.1+ 0.1+
0 10 20 30 40 50 60 0 10 20 30 40 50 60
Days Days

? AUTE ccULAR Felker et al, NEJM 2011
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Removal Fluid 3rd space

* Paracentesis of ascites i %
I

N Intra-abdominal pressure =

2 GFR
 Compression therapy of lower extremities

Lymphatic drainage

Interstitial Fluid—=> Systemic circulation

Intra-Abdominal
S N &,

Admission Start UF/PC Follow-Up

Mullens et al, J Card Fail 2008
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Managment of CRS 1:
A Effective circulatory volume

* M Afterload: Vasodilators, if MAP >65mmHG
e AContractility: Inotropes

* Mechanical support

04
|

03
1

Inotropes

Whole cohort

In-hospital mortality
0.2

0.1
|

Diuretics

Vasodilators

0.0
|

0 5 10 15 20 25 30 Mebazaa et al, Intensive Care Med 2011
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Managment of CRS 1:
Improvement renal perfusion

Rolofylline, an Adenc
Antagonist, in Acute

ine A —RECEptOI' Odds ratio for rolofylline, 0.92 (95% Cl, 0.78-1.09
2 —_—
P=0.35

[[] Treatment success

[J No change in patient's
condition

B Treatment failure

Rolofylline
Rolofylline Placebo

Criterion for treatment failuref (N=1356) (N=677)

Death during the first 7 days

23 (1.7) 14 (2.1)

Readmission for heart failure during the first 7 days 5 (0.4) 4 (0.6)
Worsening heart failure, days 3-7 66 (9.7)
Persistent worsening of renal function during the first 172 (12.7) 75 (11.1)

~ 7 days
? e e ey Massie et al., NEJM 2010
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Low-Dose Dopamine or Low-Dose Nesiritide
in Acute Heart Failure With Renal Dysfunction
The ROSE ized Trial

ine vs Placebo or Low-Dose Nesiritide

Table 2. Coprimary End Points: Effect of Low-Dose
Hours and Change in Cystatin C Level From Baseline to 72

lacebo on Cumulative Urine Volume During 72

Mean (95% CI)

Treatment
Drug Difference P Value

Dopamine (n = 122)
8524 (7917 to 9131) 229 (-714 to 1171) .59
0.12 (0.06 to 0.18) 0.01 (-0.08 to 0.10) 12
gitide (n = 119)
to 9134) 279 (-618 to 1176) A9
-0.04 (-0.13 to 0.05) 36

Dopamine strategy

Cumulative urine volume from randomization to 72 h, mL

0.11 (0.06 to 0.16)

Placebo (n = 119)
8296 (7762 to 8830) 8574 (
0.11 (0.06 to 0.16) 0.07 (0.01 to

Change in cystatin C level from randomization to 72 h, mg/L

Nesiritide strategy

Cumulative urine volume from randomization to 72 h, mL

Change in cystatin C level from randomization to 72

’t‘ Eﬂg,wﬂcm AR Chen et al, JAMA 2013
-ﬂ"‘ 17-19 October 2015
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Effect of Serelaxin on Cardiac, Renal, and
Hepatic Biomarkers in the Relaxin in Acute
Heart Failure (RELAX-AHF) Development Program

- Placebao - Berelaoin

tatin C
Creatinine 1 — <22 nmolL Incraase (0.3 mgyL)
pmol/L — 222 nmol/L Increase (0.3 mg'L)
207
157 . (2] p
=
10 . é
aFs 5 0.06-
Q
210 [1.38, 3.20)
=000
o — 1 1 T T T 1T T 1
5- —-0.05 0 20 40 &0 80 100120140160180
1 2 3 4 5 14 Study Day
Day

G ACUTE Metra et al., JACC 2013
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Managment of CRS 1:
Diuretic Resistance:

Glomerulus

|, Acetazolamide I "Thiazide

. . diuretics
-Increase Loop diuretics O Vo ¢ oistal |
-Combine tubule convoluted
tubule 4 ) @ Blocks carbonic anhydrase

1 NaHCO, excretion

Bowman's q ' NS
capsule @ Osmotic diuretic

tH,O excretion

Mannitol | @ Blocks sodium-potassium-chloride
5 cotransporter
me diureﬂCS =3 TNE Excre_tIDn
- t K excretion
| — W \ t Cl excretion
Aldosterone '
antagonists >
(MRA) | @ @ Blocks sodium-chloride

transporter
4+ NaCl excretion

Mannitol 2 | '
' ' ® Antagonises aldosterone receptor

t Na excretion
Loop of Henle - t K retention

? CARDIDVASCULAH Nature Reviews | Cardiology
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Ultrafiltration

UNLOAD: ADHF and volume overload

N=200

CARESS: ADHF —-WRF-persist. Cong.

N=188

Greater Fluid loss

100

g — Ulrafiltration Arm (16 Evenis)

_'g?;g 80 4

S 60 Standard Care Arm (28 Evens) |

;'g% a0

§-§ qol p=0.037

o | o s s e s e e
0 10 20 30 40 50 60 70 80 90

Ne. Patients at Risk Dws
Ultrofiltration Arm 88 85 80 77 75 72 70 66 64 45
Standard CoreArm 86 83 77 74 66 63 59 58 52 4l

Costanzo et al., JACC 2007
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Creatinine Increase

96 Hours (mg/t:?)

0.8

Ultrafiltration =-200mL/h —0.6
(N=92) os

2 .
Weight Weight
Loss —; T 7 T T I : : 0.0— Gain
() -20 18 —IGW 3 6 4 2 0 (b

Pharmacologic therapy

N=94 0.
( ) P=0.003 04

—-0.6

—-0.8
Creatinine Decrease

(mg/dl)

Bart et al., NEJM 2012
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Hypertonic saline?

Hospitalization (ITT NYHA Class)
TABLE 3. Clinical results at discharge in both groups

Randomization Furosemide  Furosemide
/ with HSS  without HSS P
Side effects (tinnitus) 0 71 (7.2%) =20.0001
Hypertonic Saline solution furosemide {250 mg bid) NYHA class II 736 (77.2%) 813 (83.4%) =(.29
+250 mg fi ide bid +80 I/Na/d . o
120 mmol Na/day 1,000 mUday Neames NYHA class 217 (22.8%) 161 (16.5%)  <0.006
Fluid Intake Hospitalization time 351 353 %1 <0.0001
C d Il tdays.}
l NGRRaIER s | 1L ) Ejection fraction (%) 373 + 5 364+ 6 <0.0001
BNP (pg/mL) 355 £ 105 IB5 = 115 =20.0001
wral furosemide (50-125 mg bid) oral furosemide (50-125 mg bid Creatinine clearance 554 + 313 487 + 2.1 <0.0001
120 mmol Na 80 mmol Na T o '
1 NYHA, New York Heart Association; BNP, brain natriuretic pep-
Discharge ( 11 Class) tide; HSS, hypertonic saline solution.

Paterna et al., Am J Med Sci 2011
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68 vy old man, ADHF

* Dobutamine 4 ug/kg/min, interrupt 8-blocker
* Diuresis A, Fluid balance -5L/3days

* Serum creatinin 2.5mg/dL > 1.5 mg/dL

e Nag+ 128> 138

e Salt and fluid restriction
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Conclusions

* CRS1:upto50% of your ADHF patients
* Complex pathofysiology:

— Venous congestion
— Low output
— Neurohormonal activation

* DECONGESTION

— Agressive Diuretics-Transient W GFR-Avoid hypotension-3rd space
* Combination
e Ultrafiltration

* Increase effective circulatory volume

* Vasodilator
* |notropes-mechanical support

. Improvement of renal perfusion?

CARDIDVASCU LAR
CARE
17-19 October 2015

4!"..."..- Vienna, Austria #ACUTEIS WWW.ESCARDIO.ORG/ACUTE2015







