(Research Question)
congestive heart failure (functional class Il - IV)
left ventricular (LV) systolic dysfunction (Left
ventricular ejection fraction < 40%) spironolactone LV
diastolic function ?
(Objectives)

L congestive heart failure (functional
class Il - V) LV systolic dysfunction (Left
ventricular ejection fraction < 40%) spironolactone LV diastolic
function

2. congestive heart failure  systolic dysfunction

Spironolactone
myocardial fibrosis
congestive heart failure  diastolic function restrictive pattern

myocardial fibrosis ? diastolic function
3. spironolactone
spironolactone chronic heart failure '
(Hypothesis)
congestive heart failure (functional class Il - V)
LV systolic dysfunction (Left ventricular ejection
fraction < 40%) ironolactone diastolic function

pattern pattern
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(Conceptional Framework)

congestive heart failure (functional
classlll - V) LV systolic dysfunction (Left
ventricular ejection fraction < 40%) spironolactone fibrosis
diastolic function echocardiogram

(Research design)
Randomized prospective control study, single blind study
Spironolactone ? moderate to severe CHF  systolic dysfunction
moderate to severe CHF ystolic

dysfunction spironolactone
diastolic function
diastolic pattern (systolic dysfunction)
diastolic function
sample size pilot study population size
"y

Randomized prospective control study
spironolactone
spironolactone

(Research methodology)

Population
? (Inclusion criteria)
? congestive heart failure ~ Framingham criteria
irreversible  heart  disease dilated cardiomyopathy, ischemic

cardiomyopathy acute reversible heart failure
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New York Heart Association (NYHA) class IV 6
NYHA class Il or IV
reversible heart disease
ACE inhibitor and diuretic and /or digitalis, vasodilators,
beta adrenergic blockers chronic heart failure

LVEF < 40% (by Echocardiogram) 6
intercurrent events  clinical significant ~ acute ischemic events, severe
disease

! LVEF

( Exclusion criteria )
,  Spironolactone
LV EF > 40% at the time of enrollment
Primary operable valvular heart diseases (other than mitral or tricuspid
regurgitation with clinical symptoms due to LV systolic heart failure)
Congenital heart disease
Acute coronary syndrome
Any other life threatening diseases (other than heart failure)
Patients who had undergone heart transplantation or were awaiting.
Serum Creatinine > 2.5 mg /dl
Serum potassium > 5 mmol /I

echocardiogram

echocardiogram Aloka  Prosound SSD-5500 video

. LVsystolic function ejection fraction parasternal long axis
view 2D-guided M-mode echocardiogram ? papillary muscle
(6 significant regional wall motion abnormality ejection
fraction 4-chamber view modified Simpson method or disk

summation method 3
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6 Left ventricular ejection fraction 2-dimentional
guided M-mode echocardiogram at the papillary muscle

Long arrow Left ventricular diastolic internal dimension
Short arrow Left ventricular systolic internal dimension

LV ejection fraction (LVEF) = End diastolic volume - End systolic volume . * 100%
End diastolic volume

( standard built in function echocardiogram)
( Schiller NB, et al. Echocardiographie assessment of left ventricular diastolic
function. UpToDate 10.1)
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LV diastolic function evaluate

ratio of peak mitral flow velocities during early filling and atrial contraction (E/A)
isovolumic relaxation time (IVRT)

deceleration time (DT) ( 3-5)

parameter pulse- wave doppler echocardiogram

apical four chamber view high sweep speed simultaneous ECG monitoring

Peak mitral flow velocity of the early rapid filling wave (E wave), Peak velocity

of the late filling wave due to atrial relaxation (A wave) and E/A ratio

sample volume tip of mitral valve leaflets in apical four chamber view (E, A
metre/sec.)

Isovolumic relaxation time (IVRT) (msec) aortic valve
closure to mitral valve opening M-mode apical 4 -chamber view
Deceleration time (DT) (msec) peak E velocity
extrapolation to baseline
Mitral A duration (msec) A-wave
Awave
Pulmonary vein flow velocity for atrial reversal flow (Pva ) sample
volume 1-2 cm, into the right upper pulmonary vein Pva
duration (msec) PVa wave
parameter 3 5 cycle
1 3cycle
3
(random by
allocation) OPD card 2
spironolactone 25 mg , spironolactone
2 blind bias
Follow up, evaluation and laboratory
measurements



28

serum potassium, creatinine 8
spironolactone renal insufficiency

serious hyperkalemia ( Serum K> 6 mmol /liter)
serum creatinine > 4 mg/d|
pironolactone

V ! *
' 6 evaluate echocardiogram
hyperkalemia (serum potassium
> 55 moldl ) spironolactone
spironolactone 25 mg
1 > 5.5 mg/dl,
12.5mgw 1
> 5.5 mg/d| 12.5 mg 2
signs or symptoms of progression of heart failure ? adjust

doses of concomitant medication

2 unpaired student’s t-test
parameter diastolic function pulse-wave doppler
echocardiogram  E/A ratio 1IVRT ( msec) DT ( msec)
Wilcoxon signed ranks tests
Chi square test diastolic function pattern
L Diastolic function systolic heart
failure spironolactone

?

diastolic function
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diastolic function

2. evaluate diastolic dysfunction echocardiogram
operator

3,

4, American college of cardiology and American heart
association Guidelines for the evaluation and management of chronic heart
failure in the adult chronic heart failure, stage IV

spironolactone® ?
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