The Renin-Angiotensin-Aldosterone System
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1 The Renin-Angiotensin-Aldosterone System
( Karl T. Weber,M.D..N Engl J Med: 345:23: 1690)
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smooth-muscle cells . Intramyocardial Coronary Artery.
( Karl T. Weber,M.D.,N Engl J Med: 345:23: 1692)
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Aldosterone angiotensin
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ventricle :
o &8 (reduced ejection fraction)

(compensated heart failure)

(decompensated heart failure).

1.0 natriuretic peptides
Plasma renin activity angiotensin Il aldosterone.
intravascular
extravascular volumes.
? Pitt B et. al. 1660 1
(moderately severe or severe) 30%
spironolactone 25 17° ( ACE inhibitor loop diuretic)
placebo.D (sudden
death) | ?
. base-line serum creatinine 2.5 mg per deciliter
(221 nmol per liter); 2%
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aldosterone organ fibrosis
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ischemic or idiopathic dilated cardiomyopathy.22

placebo 1 propeptide markers collagen synthesis
base-line.
spironolactone serum propeptide.
tissue collagen turnover fibrosis
spironolactone fibrosis
invasive ,
wall stress
diastolic function
Doppler echocardiogram , hon-invasive
diastole active process
adenosine triphosphate passive process
' (Diastole)
1. Left ventricular pressure-volume relationship
( )
(elastic force) LV, LV
LV
2. left ventricle
early diastolic filling (extent) late diastolic
filling
1328 diastolic suction
3. Diastolic suction systole
elastic energy
recoil force ( negative
pressure )

4. Mechanical interaction left ventricle right ventricle
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diastole
ventricle ventricle
5. ventricle
shift pressure volume curve  ventricle
6. Pulmonary cardiac pressure positive end expiratory pressure
cardiac output 10 cmH2) (8 0)
right ventricle  left ventricle diastole
7. Visco-elastic properties (stress )
left atrium left
ventricle late diastole
8. Engorged coronary vasculature Left ventricle

End diastolic pressure  Left ventricle 18 mmHg

Basic doppler approach

L pulse wave doppler diastole peak
velocities ( E1A) ~ deceleration time (OT) (3
2. sample volume tip mitral valve leaflet
flow color flow imaging
3. Isovolumic relaxation time (IVRT) continuous wave doppler
left ventricular outflow tract (LVOT) left ventricular inflow tract
(LVIT)  apical long axis view aortic closing click

mitralvalve (4 5
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3 doppler echocardiography sample volume LV

inflow tract between the tips of the mitral leaflets

E Early rapid filling diastolic velocity

A Late filling velocity due to atrial contraction

DT Deceleration time 1the interval from the peak of the E velocity to its extrapolation
to baseline

( Schiller NB, et al. Echocardiographie assessment of left ventricular

diastolic function. UpToDate 10.1)
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4 doppler echocardiography sample volume

#1 LMIT Left ventricular inflow tract
# 2 Between LVIT and LVOT
#3 LVOT Left ventricular outflow tract

1 E velocity, A velocity, EA ratio, deceleration time (DT)
2 isovolumic relaxation time (IVRT)
( Schiller NB, et al. Echocardiographie assessment of left ventricular

diastolic function. UpToDate 10.1)
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5 doppler  echocardiography sample
volume  between LVIT and LVOT

IVRT  Isovolumic relaxation time ;
interval from aortic valve closure to mitral valve opening

( Schiller NB, et al. Echocardiographie assessment of left ventricular
diastolic function. UpToDate 10.1)
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(left ventricle)
(Doppler echocardiogram)

« Isovolumic (active) relaxation and rapid early filling ATP
(Adenosine triphosphate)
+  Diastasis

(left ventricular compliance)
o Active filling during atrial contraction

preload, afterload, (heart rate),
(contractility)

left  ventricular
transmitral inflow :
peak early filling velocity late filling velocity (E/A ratio),

deceleration time early filling curve (DT), isovolumic relaxation time (IVRT).
peak velocity deceleration early diastole late

diastolic velocities (atrial contraction)

' 79
impaired  left
ventricular relaxation, decreased left ventricular compliance  pseudonormal pattern
* Impaired left ventricular relaxation mitral flow velocity

early diastole low E wave velocity 1 late diastolic filling,

increased A wave velocity. E/A ratio <L ( E/A ratio > 1)
prolongation of the deceleration time  the isovolumic relaxation times.
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* Diminished left ventricular compliance  restrictive pattern increased E/A
ratio isovolumic relaxation time Ldeceleration time
restrictive cardiomyopathies ~ amyloid heart disease.
restrictive  pattern

3
* Pseudonormal pattern 2
diastolic filling pattern
early diastolic filling velocity (E wave
velocity)73
(left atrial pressure)
early diastolic filling velocities.  pseudonormalization 74
(hypovolemia) preload ( nitrates)
early filling velocity impaired relaxation®

Spironolactone: Drug information
potassium sparing diuretic ] aldosterone antagonists

(Indications)

1 excessive aldosterone excretion

2. (hypertension)

3. primary hyperaldosteronism

4. hypokalemia

D. hirsutism

6. (cirrhosis of liver) (edema) (ascites)

FDA pregnancy categories - D ( human fetal risk)
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(decreased placental perfusion)

1
(Contraindications)
L Hypersensitivity spironolactone
2. anuria; acute renal insufficiency; significant impairment of renal
excretory function
3, (hyperkalemia)
4, (pregnancy)
(Precaution)

hyperkalemia
enzyme inhibitor,
Gynecomastia
electrolyte  fluid shifts
(Adverse reactions)
Cardiovascular
Central nervous system
confusion, drug fever, ataxia, fatigue
Dermatologic

cutaneous eruptions, urticarial
Endocrine metabolic

pain ( 2%), serious hyperkalemia (

potassium supplements, :
hyperkalemia ~ angiotensin converting
fluid electrolyte imbalances.

(severe hepatic dysfunction)
encephalopathy”

(Edema)”

drowsiness, lethargy, headache, mental
aculopapular,  erythematous

hirsutism, eosinophilia

gynecomastia ( 9%), breast

2%), hyponatremia, dehydration,

hyperchloremic metabolic acidosis in decompensated hepatic cirrhosis, erectile

dysfunction,
Gastrointestinal
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(gastric bleeding), (gastric ulcer),
(qastritis)
Hematologic agranulocytosis
Hepatic cholestatic ~ /  hepatocellular toxicity
Renal blood urea nitrogen
Miscellaneous anaphylactic reaction, breast cancer

(Overdosage or toxicology)
drowsiness, confusion, clinical signs of

dehydration electrolyte imbalance. potassium-sparing diuretics
life-threatening  hyperkalemia
intravenous glucose regular insulin, sodium bicarbonate, Kayexalate oral

form rectal solutions in sorbitol.

(Drug interactions)
Angiotensin-converting enzyme inhibitors hyperkalemia
renal impairment, potassium-rich diets, hype“kalemia
Cholestyramine hyperchloremic acidosis in cirrhotic patients.
Digoxin positive inotropic effect digoxin , serum
digoxin
Potassium supplements hyperkalemia
Salicylates natriuretic action  spironolactone.

spironolactone
ineralocorticoid activity

(Stabilty)
(light)
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(Mechamism of action)
aldosterone receptor sites  distal renal tubules

sodium chloride  water potassium  hydrogen ions
aldosterone  arteriolar smooth muscle

Pharmacodynamics and pharmacokinetics

91-98%
Metabolism metabolite  products
canrenone active metabolite
Half-life 78-84
Time to peak serum concentration 1-3
(Usual dosage)
loading 2 3
(Edema), (hypertension),
(hypokalemia) 25-200 1 1-2
? primary aldosteronism 100-400 1 1-2
Hirsutism 50-200 1-2
Congestive heart failure ( Angiotensin converting enzyme inhibitor
loop diuretic ~ /  digoxin) 25 ,
(hyperkalemia)
25-50 1-2 ,

25-50 5



(renal impairment)
Creatinine clearance 10-50 ml per minute: 12-24
Creatinine clearance <10 ml per minute:
(Monitoring parameters)
(Blood pressure), serum electrolytes (potassium, sodium),
(renal function),
(Patient information)
potassium loss
excessive potassium intake  salt substitutes, - (nuts)
5
(dizziness), (drowsiness),
(headache)?
(alertness)
(decreased sexual ability)
(mental confusion),
(persistent fatigue), (chills),  (numbness),
(muscle weakness), (acute
persistent diarrhea), (breast tenderness),
(hirsutism),
2-3

2-3

Dental health



Mental health
drowsiness, dizziness, nervousness, or confusion

lithium-related edema

(Dosage forms)
Tablet 25
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