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Acute Heart Failure: - Hemodynamic
Patterns: Is Tailored Therapy Relevant?

Assessment of the patient

Who Is admitted with acute heart failure?

Is there any role now for hemodynamic monitoring?
What are the common hemodynamic patterns?

Is tailored therapy still relevant?

Vasodilators, Inotropic drugs, diuretics:
How to use them

What to do when serum Cr rises and urine output
drops off?



Two-Minute Assessment of
Hemodynamic -Profile

Evidence for Congestion
(Elevated Filling Pressure)
Orthopnea

High-Jugular Venous Pressure
Increasing S ;

Congestion at Rest?

Cool Forearms and Legs

Loud P,
Edema o
Ascites g No Yes
Rales (Uncommon) o No Warm and Dry Warm and Wet
Abdominojugular  Reflux = A B
Valsalva Square Wave =

i
Evidence for Low Perfusion <)
Narrow Pulse Pressure = Yes Cold and Dry Cold and Wet

: )

Pulse Alterations o D C

=

o

—

May be Sleepy, Obtunded
ACE-Inhibitor -Related
Symptomatic Hypotension
Declining Serum Sodium Level
Worsening Renal Function

Nohrla and Stevenson JAMA 2002



Suggested Indications for Heart
Failure Admission

Symptomatic arrnythmias

SYyNcope or presyncope

Cardiac arrest

Multiple discharge of implantable defibrillator
New myocardial infarction or iIschemia

Rapid onset of new symptoms of heart failure

Stevenson, Massie, Francis Am Heart J 1998



Suggested Indications for Heart
Failure Admission

Decompensated of chronic heart failure

Need for immediate hospitalization:
Pulmonary edema or respiratory distress in sitting position
Arterial desaturation to <90% in absence of known hypoxemia
Heart rate >120 beats/min (unless in chronic  atrial fibrillation)
Systolic blood pressure <75 mm Hg
Decreased mentation attributed to hypoperfusion

Need for urgent hospitalization:
New evidence of simultaneous congestion and hypoperfusion

New development of severe hepatic distention, tense ascites , or
anasarca

Stevenson, Massie, Francis Am Heart J 1998



Suggested Indication for Heart
Failure Admission

Decompensation In presence of acutely worsening
noncardiac conditions such as pulmonary disease or
worsening renal dysfunction

Consider hospitalization:
Rapid fall in serum sodium to <130 mEq/L

Rising serum creatinine at least twofold or >2.5 mg/d|
(whichever is higher)

Persistent symptoms of resting congestion despite
repeated outpatients clinic visits

Stevenson, Massie, Francis Am Heart J 1998



ESCAPE: Pulmonary Artery Catheter
vS. Clinical Assessment

Cumulative Proportion
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Hemodynamic 'Monitoring

Hemodynamic monitoring may still be
iIndicated In pts who demonstrate inadequate
cardiac perfusion, low BP, renal insufficiency
with oliguria or when the use of IV vasoactive

treatment is being contemplated.




Hemodynamically -guided therapy:
Cleveland Clinic Approach

Admission for PAC placement

v

Filling pressures (PCWP/PA)

HV Low

Loop diuretics Fluids

v

Low Cardiac Index

|

Mean arterial pressure

< 70 mmHgA/ \>7£) mmHg

A

reassess

lrkl)OtFOIO?S j k Vasodilators
Dobutamine Nitroprusside*
Milrinone**

* With nitroglycerin if known coronary stenosis _
** Considered if high PA pressures, tachycardia (e.g. rapid AFib, VT), not responsive to dobutamine Tang/Francis



Oral Inotropes Fail to Improve
Survival and May Increase Mortality

NYHA
Trial Inotrope Class Mortality vs Placebo
PROMISE* Milrinone lHI-1V  28% increase In relative risk of death
VEST Vesnarinone -1V 11% increase In relative risk of death
Xamoterol Xamoterol llI-1V  HR for death 2.5 (95% CI 1.04-6.18)
PRIME Il Ibopamine llI-IV  HR for death 1.26 (95% CI 1.04-1.53)
PICO Pimobendan Il HR for death 1.8 (95% CI 0.9-3.5)
ESSENTIAL Enoximone llI-IV  No effect on mortality vs placebo
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IV Inotropes Fail to Improve
Survival in ADHF

Trial Inotrope Comp. Main Findings

OPTIME-HF Milrinone Placebo No difference in
death/readmission at 60
days (35%)

REVIVE-2 Levosimendan Placebo Modest improvement in
symptoms (NNT-7) with
iIncreased signal of
deaths and Vent
arrhythmia

SURVIVE Levosimendan Dobutamine No difference in death
rate at 6 months (26%)
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Traditional VVasodilators in ADHF

_ _ Prompt in filling
Nitroglycerin > pressures

Requires large dose to
reduce BP

May coronary blood
flow

Tolerance, headache

Nitroprusside > Equipotent on veins and
arterioles; PCWP, CO

Immediate onset and off -set

Usually requires CCU / ICU



Stroke Volume Increases when
PCW Pressure Decreases

SV (cc)
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Stevenson, Circ 1986



Dob vs NP for Mitral
Regurgitation

Mitral Regurgitant Area (cm2)
24




Prognostic Value of Glomerular Filtration Rate in
Patients With Heart Failure | -More Potent than EF

Survival Risk ratio
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N=19-6

GFRc=glomerular filtration rate estimated from serum creatinine, LVER=left ventricular ejection fraction
Hillage HL et al. Circulation. 2000;102:203-210.



Decline iIn Renal Function in Patients Admitted
with CHE 1986 -2002 (n=6440)
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Pathogenesis of Cardio :-Renal
Syndrome

Diminished renal function in advanced
heart failure I1s not simply due to
reduced pump function, as it occurs
with equal freqguency in low EF and
preserved EF patients

The core problem is primarily related to

Venous congestion and Intra -
abdominal pressure, not simply low
cardiac output



Effect of increasing central venous
pressure on GER In isolated rat kidney
with constant RBF

1.4
Raised VVenous
— p<.05 Pressure: A
S 11 direct cause of
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= renal sodium
- retention
Y p <.05
LL 0.8
O High CVP
significantly —>
impairs GFR
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Central Venous Pressure mm Hg
Firth, Raine, Ledingham ; Lancet, 1988



Increased Congestion (RA pressure)
and Intra-abd. Pressure May Impair
Tubular Function

RA Pressure smmHg

RA Pressure 30mmHg
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Etiologies of “‘Comorbid  Renal
Insufficiency in Patients with Heart Failure

Intrinsic renal disease
Renal vascular disease
Nephron loss (diabetes mellitus, hypertension)
Diuretic resistance
Inadequate renal perfusion
Hypovolemia (inadeguate preload}
Inadequate cardiac output (excessive vasoconstricti on)
Hypotension
With normal cardiac output (vasodilator shock)
With low cardiac output (severe pump failure, cardiogenic shock)
Abnormally high central venous and  abd. pressure
Drug -induced ( NSAIDs, cyclosporine, tacrolimus , ACE inhibitors,

ARBs, etc)
Fonarow and Heywood 2004



o
Causes of Diuretic Resistance

Intravascular volume depletion

“renal tamponade ” due to RA pressure and Intra-abd.
pressure

Neurohormonal activation afferent arteriolar
constriction, sodium retention

Rebound Na * uptake after volume loss

Hypertrophy of distal nephrons

Reduced tubular secretion (renal failure,  NSAIDSs)
Decreased renal perfusion (low output)

Impaired gut absorption of an oral diuretic

Non-compliance with drugs or diet (high sodium intake)

ESC Guidelines 2005



.
Independent Predictors of 60 = -Day Mortality

Variable Hazard Ratio 95% ClI P Value
Age (per 10y) 1.27 1.06-1.51 .01
New York Heart 1.94 1.23-3.06 .004
Association class

(4 vs. 1-3)

Systolic blood pressure 0.78 0.68-0.90 .0004

(per 10 mm Hg)

Blood urea nitrogen 1.33 1.20-1.48 <.0001
(per 5 mg/ dL)

Serum sodium 0.75 0.60-0.95 .018
(per 5 mmol /L)

ESC Guidelines 2005



Independent Predictors of Death or
Rehospitalization - at 60 Days

Variable Hazard Ratio 95% CI P Value
Age (per 10y) 1.27 1.06-1.51 .01
New York Heart 1.94 1.23-3.06 .004
Association class

(4 vs. 1-3)

Systolic blood pressure 0.78 0.68-0.90 .0004

(per 10 mm Hg)

Blood urea nitrogen 1.33 1.20-1.48 <.0001
(per 5 mg/ dL)

Serum sodium 0.75 0.60-0.95 .018
(per 5 mmol /L)

ESC Guidelines 2005



Conclusions

There is still a role for hemodynamic monitoring,
especially in patients unresponsive to initial ther 210)Y,

The primary goal is usually to relieve congestion t 0
Improve dyspnea , hypoxemia

The acute response to IV therapy does not predict|  ong -
term outcomes

Continuous IV diuretics may be safer and more
effective than large boluses of diuretics

Nitroprusside Is preferable to IV NTG in our experience
Inotropic agents may be useful in pts with low BP/CI

Low BP, low CI, BUN subset is rare (<1%) but has a
very high mortality
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