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Problems

How do you define
diastolic dysfunction ?
How do you measure
it?

Is It one disease?

To alter a disease one
must understand its
mechanism for
development




Diastolic Dysfunction

Obstructive and non-obstructive hypertrophic
cardiomyopathy

Restrictive cardiomyopathies

nfiltrative cardiomyopathies

Heart Failure with a normal EF:

— HT

— Diabetes

— Obesity

— Atrial Fibrillation

— Aging




Differential Diagnosis of
Diastolic Heart Failure

Inaccurate LVEF measurement

High Output State
COPD with RHF

Pulmonary HT
Atrial myxoma




Heart Failure and Aging

e Heart failure is the
most common
Medicare DRG

10% of patients
older than 65 years
have heart failure

80% of hospitalized
patients with heart
failure are older than
65 years
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Heart Failure Paradigm Shift

Systolic Heart Failure (CAD)

Non-Systolic Heart Failure (HTN)

Systolic Heart Failure (CAD)

Non-Systolic Heart Failure (HTN)

50 610) 70
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Prevalence of HFNEF
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Causes of Heart Fallure

Systolic
Dysfunction

Diastolic
Dysfunction

Pathophysiology

Impaired
Contraction

Impaired filling

Demographics

All ages

$ > 60 years

1° Cause

Coronary Artery
Disease

Hypertension




What i1s HFNEF?

e Clinical definition:

— Symptoms of congestive heart failure in the
absence of systolic dysfunction

* Physiologic definition:
— Filling of the left ventricle to a normal or
less than normal end diastolic volume

occurs only a higher than normal
pressures.




The Pressure Volume Loop
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The Conductance Catheter
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Changes in EDPVR

Changes in the passive component of
diastole (i.e., shift of the EDPVR)
accounts for the hemodynamic and
symptomatic abnormalities of HFNEF

Shifts in the EDPVR can be described
by changes in chamber capacitance —
the volume at a specific filling
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A leftward/upward shifted EDPVR is
Indicative of decreased chamber
capacitance.

Such a shift is considered pathologic
because increased filling pressure is
needed to achieve filling volumes
necessary for the heart to generate a
normal SV and BP.

“Diastolic Dysfunction”
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Changes in End-Diastolic Pressure-Volume
Relation In Various Cardiac Disorders

24
Circulation 1975:51:317-323
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Echo Doppler

The trans-mitral
pressure gradient
[LA — LV pressure
difference] is
determinant of
mitral inflow velocity
profile.




Diagnosis — Echo Doppler







Diastolic Dysfunction

Diastolic Pressure

Decreased
Compliance




Echo-Doppler Diagnosis

 Pulmonary Vein Velocity
 Doppler Tissue Imaging

Ziles, Circ 2002:105:1387




New York Heart Failure Registry

e 619 patients hospitalized at 16 of 21 participating
Institutions in the Metropolitan NY area between January
1999 and April 2001 were analyzed

o All patients had a 1° admitting diagnosis of heart failure,

documented pulmonary congestion on admitting chest x-
ray and normal left ejection fraction on echocardiography

« Patients hospitalized primarily for acute coronary
syndromes were excluded




New York Heart Failure Reqistry
Demographics (N = 619)

619
170 (27)
449 (73)




New York Heart Failure Registry
Co-morbid Medical/Cardiovascular Conditions

. 1

Obesity AI/MR AS/MS Asthma COPD Dialysis




New York Heart Failure Reqgistry
Results: Prevalence of CAD

History of chronic angina - 11%

Acute Coronary Syndrome - 11%

Prior CABG - 10%

Prior PTCA - 9%

Positive stress test - 6%

Coronary angiogram with stenosis (>70%) - 8%
MI by ECG - 16%

Akinetic/dyskinetic segment (echo) - 10%

Cumulative Prevalence of CAD - 42%




New York Heart Failure Registry
Results: Blood Pressure
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New York Heart Failure Registry
Results: LVH

’_P:.OO_]:

>> 45
.
S«
5 .
:|>:\25
I,
— 15
S

v
Other

LVH Echo Criteria
> 12mm posterior wall




New York Heart Failure Reqgistry
Results: Precipitating Conditions

Freguency table analysis for precipitating conditions
possibly contributing to hospitalization:

ACS 10%

AS/MS (valve area < 1.0 cm?) 4%; AI/MR (> 3+) 11%
Dialysis,acute/chronic renal failure 10%

Atrial fibrillation > 130 8%

Pneumonia 4%

BP > 180 mm Hg 13%

Sepsis 1%

COPD/Asthma (severe) 4%

Total % Contribution - 38%
62% of patients without obvious precipitating facto




New York Heart Failure Reqistry
Results: Blood Pressure (n=619)
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New York Heart Failure Reqistry
Results: Medications

P=.0001

B On Presentati
0 On Discharg

P=.002

Diuretic ACEI ARB CCB BB




New York Heart Failure Reqistry
Results: Hospital Course (n=619)

In hospital mortality - 4.2%

Length of stay - 8.8 days

Mean time from admission to echo - 2 days (85% by 3
days)

Left heart cath - 9% (62% positive for CAD)

Stress test - 10% (44% positive)

Right heart cath - 5%




New York Heart Failure Reqistry
Summary

 HFNEF afflicts predominately elderly women.

* Frequent co-morbid conditions are:
— Hypertension ~ 88%
— Renal Dysfunction (e.g. GFR <50 ml) ~ 75%
— Anemia ~ 70%
— Diabetes ~ 50%
— Obesity ~ 50%
— CAD ~ 50%




AHA/ACC Guidelines

Class

Level of
Evidence

Control SBP and DBP

A

rate control in afib

Diuretics for volume control

Revascularization for iIschemia

Restoration of Sinus Rhythm

nblockers, ACE, All,
Ca Channel blocker

Digoxin for symptoms CHF




Randomized Clinical Trials for
Diastolic Dysfunction

e CHARM - Candesartan in HF
assessment of reduction in Mortality
and Morbidity

 Wake Forest - Losartan vs HCTZ on
exercise performance In patients with
asymptomatic diastolic dysfn and
exercise induced HT

e MCC-135




CHARM Preserved Trial

e 3/99-7/00: 3023 Patients with LVEF>40%
+Class |I-IV NYHA CHF randomized to
candesartan (32 mg) vs placebo

Primary outcome death or CHF
nospitalization

Rationale ACE inhibition effective In
orolonging life in patients at high risk for CV
events (HOPE,RENAAL)




Patient Population

Age >18 yrs

NYHA Class II-1V CHF for 2 to 4 weeks
LVEF>40%

All meds permitted except for ARB
1514 assigned to candesartan

1509 assigned to placebo

Starting dose 4-8 mg daily titrated to 32 mg
daily




Patient Demographics

Candesartan

Placebo

Age (yrs)

6/+11

67 %11

Men (%)

61

59

NYHA Class
| (%)
1l (%)

62
37

10
39

LVEF(%)

Etiology (%)
CAD
HT




CHARM-Preserve Trial; Lancet 2003:362:




Results

* No difference in mortality
 Less CHF hospitalizations w treatment

e More adverse events In Candesartan

group
Hypotension (2.4 vs 1.1%)

ncrease in Cr (4.8 vs 2.4%)
Hyperkalemia (1.5 vs 0.6%)




Effects of Digoxin on Morbidity and
Mortality

The Ancillary DIG trial

988 HF patients with NSR/LVEF>45%
Randomized to digoxin (n=492) vs

placebo (n=496)

Primary outcome mortality or
hospitalization

Follow-up 36 months




Effect of Digoxin on Morbidity and

Mortality in Diastolic HF
Ahmed, Circulation 2006:;114:397




New Studies

. Irbesarten in HF with Preserved EF,;
4100 patients ; age.60y;LVEF >45 %;lrbesartan 300
mg daily; CV morbidity and mortality; enrollment
commenced 6/02

. Aldosterone antagonist therapy with
perserved EF

o Japanese Diastolic Heart Failure Study (
b-blockers in diastolic HF




www.topcatstudy.com

200 clinical centers

4500 HF patients w LVEF> 45%; age>50 yrs

1° endpoint: CV Mortality, aborted cardiac arrest, HF hosp

2° endpoint: all cause mortality, new onset diabetes, afib, QoL




Does this Heterogeneous
Disorder have a Single
Pathophysiologic Mechanism?

Although heart failure with a normal ejection
fraction (HFNEF) is a heterogeneous
clinical entity, a single mechanism,
diastolic dysfunction, is ascribed to explain
the pathophysiology of this condition.




Clinical Vignette

/4 year old obeses female who has a history
of hypertension, adult onset diabetes is s/p
elective cholestectomy. The operation was
successful but intra-operatively she received
4 liters of Lactated Ringer’'s. Now in the
recovery room her O2 sat was noted to be In
the high 80s on 6 liters of supplemental
oxygen. PE: BP 170/100 P100 Lungs: rales
mid chest; Heart: S4,S1, S2; Ext: no edema.
Her CXR shows pulmonary edema. Her labs
are notable for a creatinine of 1.5 mg/dl.




Echocardiogram

An echo Is done stat. The results showed
normal LV size and function. LVIDd =4.9
cm, LA =4.1 cm, EF 60% without segmental
wall motion abnormalities.

Posterior Wall Thickness = 1.2 cm.

Doppler echo of the mitral inflow
demonstrates a Pseudonormal filling pattern.

There Is no significant valvular regurgitation
or stenosis.




Does this patient have DHF?

Does she have a leftward shift
In EDPVR (e.g. decreased
capacitance), which would
permit filling of the LV to a
normal or less than normal
end diastolic volume only at
higher than nl pressures.

Does she have a normal or
even rightward shifted
EDPVR and simply a higher
EDP and decreased
compliance (high stiffness)
because of increased volume
In the central circulation.




Underfilling or Overfilling???

Normal pressure ~ Filling - Fillin
and volume <

Diastolic
dysfunction
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LV
Overfilling

Normal
curve

Diastolic Pressure

Diastolic Volume




Is Upward Movement Along a Normal
Curve a Form of Diastolic Dysfunction?

Normal pressure

and volume _ _
Diastolic

dysfunction
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How should we treat patients
with heart failure and a
normal ejection fraction?

Give drugs to
Improve diastolic
function

Diuretics and
vasodilators

Target the load

Target the heart oy Tl [




Alter Diastolic Dysfunction

Treat Hypertension
Regress LVH
Prevent Fibrosis
Treat Ischemia
Prevent Volume
overload states:
Obesity
Anemia




