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E: Spironolactone 25 mg / day

(the dose could be increased to 50 mg once daily
if the patient showed signs or symptoms
of progression of heart failure without
evidence of hyperkalemia. If hyperkalemia
developed at any time, the dose could be
decreased to 25 mg every other day; however,
the investigator was encouraged first to adjust
the doses of concomitant medications.)

n=822

C: placebo
n=23841

O:

(Primary) death from any cause.

(Secondary)
- death from cardiac causes

- hospitalization for cardiac causes

- the combined incidence of death from cardiac
causes or hospitalization for cardiac causes,

- achange in the NYHA class.

- the use of six prerandomization variables
. left ventricular ejection fraction, the cause of

heart failure, CCr, age, ACE-I. digitalis.

T:
EH#idhik  Follow-up period of 24 months




B COHBORRIBETEZLIN~NWR LM (THIY) D

THAY :randomized, double-blind, placebo-controlled, intention-to-treat &4
SR LEFE
Masking :  Study medication could be withheld in the event of serious hyperkalemia,

a serum creatinine concentration of more than 4.0 mg per deciliter (354 ymol per liter),
intercurrent illness, or any condition in which such a course was
deemed medically necessary to protect the patient’s best interests.
SARRETHE A (A BREMT R 570N,
BE
;. RRERIL.KEICK->TIE, #1oTLSIET,
Masking SH TWVEWADHFE L BRICEDKILGEEESZ 55N ?
. AREBREEASES masking THUL =, MAIZTNLTANASAREEHY

R % o ITT T (£ E%EH)  perprotocelfizdf
B & . After eight weeks of treatment

yTAaUY : 195 center in 15 countries Zh Lo E 2

1B Bh HA R . Follow-up period of 24 months- - - R it !

BHRTOEAG. MEMBRR(EESEROLEA. fitstudy IC&DBALHIEHER. AN
THLMNGREENE) A, BB TIZKY. L LRAESHBRERBLTLES L.
Clinical Practice ZZEATLFEICENHY ., ChiMBEHBEANSHELINTIVS,
BEIVRRAUEDA R MEHA 200 ZEBAEE n BARYLEWETEESESHY .,
ZTDMDFE M :  Follow-up evaluations and laboratory measurements, including measurements
of serum potassium, were conducted every 4 weeks for the first 12 weeks, then
every 3 months for up to 1 year and every 6 months thereafter until the end of the study.
Additional clinical laboratory tests were also performed at weeks 1 and 5.
Serum potassium was also measured at week 9 in patients for whom the dose
was increased to 50 mg.

HERETE D REBELTnHEE

(#5t2Z 18% power 90% « =0.05(two-sided) H#r 5%)
B . Spironolactone : 214 A fi% 8 A dlb

Placebo : 200 A BiE 11 AdhLE

Bis% - chBRIBEE : Bi3%---adverse events, administrative reasons
Treatment was stopped in an additional 19 patients (11 in the placebo group and 8 in the
spironolactone group) because of the need for heart transplantation; 2 patients, both of
whom were in the placebo group, died after heart transplantation.
¥ Patients who discontinued treatment were followed by means of regularly scheduled
telephone calls to determine their vital status.

Founding
O HERHHASOD funding DIFE
TR CRARTHFAVIZEDLILBEEESZ TSN ?
HESHITHAGHRTHONE ARTHAUE2HRBL. BAGRRET LGB ENGIRIENGLDN 2
Inclusion / exclusion criteria T. B FIZAEFIZER L TLVELD ? AREFTEILYE n BOERIEG LA ?
O HESHABELTVENGS
FEZFBDLDTFHNEN =0, BRI DEDETICW =AML H S,
HBIZ.EEEQOENT HBERMEINTVVEVLHIERILLETHD,
R : Kaplan—Meier methods were used to construct cumulative survival curves for the
two groups. The primary comparison between the two groups was based on a log-rank test.
Cox proportional-hazards regression models were developed to explore the effects of
base-line variables on the estimated effect of spironolactone.
: The critical z value required to establish that treatment with spironolactone was
efficacious was 2.02, corresponding to a P value of 0.043.




B FRIE@H?
@ Bascline [ZEZ%EM?

- placebo :841 A ---F1J 31mg

TaBLE 1. Base-LiNE CHARACTERISTICS OF THE PATIENTS.*

PLACEED GROUF  SPIRONOLACTOME

. CHARACTERISTIC (N=841) Grour IN=822]
- spironolactone :822 A ---F1J 26mg
. T . Age — yr 65+12 65+12
- the two groups had similar characteristics at base line. White race — % 36 47
Sex — no. (%)
Male 6l4 (73) 603 (73)
= N Female 227 (27 219 (27
® MHOBRIHEEEASTRIEDHSHMENHDH 2 e 7 @)
. = \ Systolic - 122220 123
NYHA IV (& placebo AAEF LU, Diastolic h 75412
Heart rate — beats/min &l+15 E1+1
. N New York Heart Association class
@ Baseline OEE(E+57H 2 g ® 30 05
I 3 (04 4 (0.5)
LUTHAIERIZH>T=AH better 111 581 (69) 592 (72)
I 257 (31) 226 (27)
H F ,*? Left ventricular ejection fraction — %t 25.2+6.8 25.6+6.7
Cause of heart failure — no. (%)1f
BNP Ischemic 453 (54) 454 (55)
Nonischemic 386 (46) 368 (45)
EX Hils 4k (46) (
B *% ;15 Medications — %
Loop diuretics 100 100
DM ACE inhibitors 94 a5
Digitalis 72 75
{AE X BMI Aspirin 37 36
Potassium supplements 27 9
Bera-blockers 10 11
— L - s — T Mean dose of ACE inhibito
@ WEREIZE ATS outcome AFEEL=-DH ? (REFHIIZFESR) M ey
(.:.1[1[(1[!]’7' ’ 62.1 634
Enalapril 5 13.5
Lisinopril 13.1 15.5

@ clossover M n #{% check !
M TFELELLIAERITHONI=M?

*Plus— minus values are means +SD. ACE denotes angiotensin-convert-
ing enzyme.

1The ejection fracdon could be measured by contrast ventriculography,
gated radionuclide ventriculography, or echocardiography.

@® outcome #IZDLVT
OF# &Yt %< outcome BMNFEAELTLSI5A
—outcome MM ELFHEL-EREERTLH(EEFNLZLDMN?7%LE)
—power BRELGY  EHRHOTLEBIET THD. FRLVEREVDEN
TRYBMEIITEUYICESTUEITRIE AEDEN/DSL DML
FREEYL oucome A 200 AEBA TS, BEIFIEICEY | BREHESN TLSATEEETH DA
ZTORRENEDLDBIFEETIEHSES,

3The cause of heart failure was decermined on the basis of a patient’s
history, angiographic evidence, or both. Dara on the cause of heart failure
were not available for two patients in the placebo group.

OF &Y+ outcome MNP NEE
ST INALD DK FEEL-BREEZ D EEFNZL DN ?12E)
—power H/NEAY  EMNHIKLLEBIET THD, EHE TG,
BENELREZVAREENH D, T, ASHORENHD
GREMICEZHLTWSED) TTEEELH S,

OFfEhi- outcome BDHLERLEBORERIZENHDIGEIL. YU TILERICOVWTHEERETS
* inclusion criteria. exclusion criteria % E AL TIEFIDERHE LM ?
- outcome BAMTEYITIEEL I, ?
(BMHERETIHRLTRETERLGE ILABRDIRDBEIZALRNILbH D, BE) BEDRERER

® A CGAE)Eoucome DFIR(FZ LM ?
- RETHAIERDLNS,

OENMEDFELED
(Survival)
- 386 deaths in the placebo group (46%) v. 284 deaths in the spironolactone group (35 %)
(RR 0.70 95 % confidence interval, 0.60 - 0.82; P<0.001)
+ 314 deaths in the placebo group (37%) v. 226 deaths in the spironolactone group (27 %)
cardiac causes (RR 0.69; 95 % CI 0.58 - 0.82; P<0.001)



= The reduction in the risk of death among the patients in the spironolactone group
— significantly lower risks of both death from progressive heart failure and sudden death

from cardiac causes (Table 2).

= The reduction in the risk of death among patients in the spironolactone group was similar in analyses
of all six prespecified subgroups as well as in retrospective analyses performed according to sex,
NYHA class, base-line serum potassium concentration, use of potassium supplements, and use of

beta-blockers (Fig. 2).

Treatment Control
Event +ve 284 386
Event -ve 538 455
total 822 841
95% CI 95% CI
point estimate | lower limit upper limit
Event Rate treat 0.345498783 | 0.312990155 | 0.37800741
Event Rate cont 0.458977408 | 0.425298234 | 0.49265658
Relative Risk (RR) | 0.752757712 | 0.668089072 | 0.84815663
RRR 0.247242288 | 0.151843374 | 0.33191093
ARR 0.113478624 | 0.066669462 | 0.16028779
NNT 8.812232307 | 6.238778507 | 14.9993711

Dieath from all causes

The risk of death was 30 percent lower among patients in the spironolactone group than among patients in the Usa of po‘tassiu~1 supple"\e"ﬁs

placebo group (P<0.001) Mo

Yes

1
—_— 1
1
Meadian age !
<67 yr 1
=67 yr _ !
1,007 o v .
LV gjection fraction 1
0.95 < 26% _—
=26% _— :
0.904 Cause of heart failure :
[
0.85 Monischemic :
Ischemic —_— H
T 080 Median creatinine !
= < 1.2 ﬁg.':dl !
@ 275 = 1.2 mg/dl '
B | Use of digitalis 1
z 0.70 Spirenolactone No S
g 0.65+ Yes - |
o Use of ACE inhibitor H
& 060 No
Yes —_— i
1
0.557 Placebo I
Sax 1
0.50 Female _ 1
Male e !
0.457 Median potassium !
0 —_————————— =42 mmalliter :
0 3 6 9 12 15 18 21 24 27 30 32 36 =4.2 mmodliter 1
Months NYHA class 1
1
No. AT Risk ”.! 1
_—
Placebo 841 775 723 678 628 592 565 483 a79 280 179 92 36 W H
Spironolactone 822 766 739 698 669 639 608 526 419 316 193 122 43 Beta-blocker use 1
1
Figure 1. Kaplan-Meier Analysis of the Probability of Survival among Patients in the Placebo Group and Patients No :
in the Spironolactone Group. Yeg ———— I
1
1
1
1
1
Il
T

02 03 0.4 05 0.6 07 08 098 1.0 11 12 1.3 14
Spironolactone Better Placebo Batter

Figure 2. Ralativa Risks of Death from All Causes and According to Demographic and Clinical Characteristics.
The horizontal lines indicate 95 percent confidence intervals. LY denotes left ventricular, ACE angiotansin-con-
verting enryme, and NYHA New York Heart Association. To convert values for creatinine to micromoles per liter,
multiply by 85.4.



(Death from Cardiac Causes and Hospitalization for Cardiac Causes)
- 336 patients in the placebo group v. 260 patients in the spironolactone group
— hospitalized at least once for cardiac reasons (Table 2).
= 753 hospitalizations for cardiac causes in the placebo group v. 515 in the spironolactone group,
— hospitalization for cardiac causes in total
(RR 0.70; 95 % CI 0.59 - 0.82; P<0.001) (Table 2).
- the combined end point of death from cardiac causes or hospitalization for cardiac causes
(RR 0.68; 95 %CI 0.59 - 0.78; P<0.001) (Table 3).

TagLe 2. RELATIVE Risks OF DEATH AND HOSPITALIZATION.
.

Tame 3. RErative Bsxs oF THE Comeiven Exn Porrs
oF DEATH oR HOSFITALIZATION [N THE

PLaceno GrOur  SPIRONOLACTONE ReLatve Risk TR ACTONE [ERoire *
Vanueie IN=8411  Group N=822] fas% CI)* P VaLue Seaonotacrons Gaour.
no. of patients [ p— -~ P
Cause of death Esn Poanr [=a% ClI Varue
Cardiac causes 3l4 226 0.69 (0.58-0.82) =0.001 - i - gy -

- - - - - ; . 1T ] i 1 r .2 1 [
Progression of heart failuret 189 127 (0.51-0.80)  <0.001 Drcach I'Ejrr “n_ll'c \'_I.J.'il:'_‘f . . 0.5 (0.59-0.78 001
Sudden deatht 110 82 71 (054-095)  0.02 EFALTRION for Sirdiac s -

Myocardial infarction 15 17 ' ! Diearh from any camse or hospaalicarion 077 (0.68-0.86) <0001
Orther cardiovascular causes 13 12 e Iy FEaSn - — .
Stroke 1 3 Dicach from any camse or hospaalizarion a8 (0.60-077) <0
Noncardiovascular canses 41 29 fizr cardiac causcs
Unknown 7 9 o . . = _ . _
Total 386 284 0.70 (0.60-0.82) <0.001 ) ..a.d' analysis represemis the dme 1o ||':n. first oocurrence af an cvent.
For paicnas with boah evems, the analyss indudes caly the firm evem. I
no. of patients/no. of events donoaes confidonoe ineorval
Reason for hospitalization
Cardiac causes§ 336,753 2604515 0.70(0.59-082) <0.001
Worsening heart failure 300,663 215/413 065 (0.54-077) =0.001
Angina 35/44 43/66
Ventricular arrhythmias 24/31 23/25
Myocardial infarction 14/15 10711
Other cardiovascular causes 112/163 117 /169
Stroke 20,24 14/15
Noncardiovascular causes 2327377 123/361
*CI denotes confidence interval.
) 1This category 'chlu;i:s ;.i-:ath due to worsening heart failure {defined as increasing symptoms or TaeLE 4. ADWERSE EVENTS.
signs requiring an increase in treatment).
$This category includes witnessed death from cardiac causes heralded by abrupt loss of conscious-
ness within one hour after the onser of symptoms in a parient in whom death was unexpected. PLACERD SPIRONCLACTONE
§Some patients were hospitalized for more than one cardiac cause. GROUP Groue
Apverse EVent (N=841) IN=822]

no. of patisnts (%)

(Changes in NYHA Class)

One or more events 667 (79 674 (82
" In the placebo group, D'uiroiriuu.uitm because of 40 (5) 62 (&)
. . ) adverse event
the condition 33 % of the patlents |mpr0Ved, Cardiowvascular disorders 251 (30} 248 (30)
it did not change in 18 %, and it worsened in 48 %. N e oo o ()
= |In the spirono|actone group, Ll:(sf!irargr}' rract disorders igi :ﬁj
Joug 3(13)
the condition of 41% of the patients improved; E}'spma , .:5 ()
neumona i (<)
it did not change in 21%, and it worsened in 38 %. Pulmonary edema 5 (0.6)
H L Pleural effusion 3(0.4)
The difference between groups was Slgnlflcant Metabolic and nurritional disorders 269 (33)
: rperuricemi (2
(P<0.001 by the Wilcoxon test). e o
Urinary system disorders 90 (12)
== Diisorders of skin and appendages 73 (9)
.ﬁ = $§ Musculoskeletal disorders 101 (12}
= There were no significant differences Nervous system disorders 185 23)
bet the t . di trati Psychiatric disorders 122 (15)
etween the two groups In sérum sodium concentration, Gastrointestinal disorders 241 (29 236 (29
blood pressure, or heart rate during the study. Endoerine disorders 26(3) B4 (10
. L. . . Gynecomastia in ment B(l) 55 (9%
- The median creatinine and potassium concentrations Breast pain in ment 1(0.1) 10(2)§
. ) . . Gynecomastia or breast pain 91y ol (10
did not change in the placebo group during the first year in ment
. . “de 21(2) i
of follow-up, the period for which the data were most complete. =™ . 12) 18 (2)
Serious hyperkalemia 101} 14 {2}

* During the same period, however, the median creatinine
concentration in the spironolactone group increased
by approximately 0.05 to 0.10 mg / dI
(4 to 9 umol /1) and the median potassium concentration
increased by 0.30 mmol / I.

*P=0.17 for the comparison with the placebo group.

tThere were 614 men in the placebo group and 603 in the spironolac-
tone group.

FP=0.001 for the comparison with the placebo group.

§'=0.006 for the comparison with the placebo group.



- The differences between the two groups were significant (P<0.001)
but were not clinically important.

- Table 4 lists the adverse reactions in the two groups.

- Serious hyperkalemia

10 patients in the placebo group (1 %) v. 14 patients in the

spironolactone group (2 %, P=0.42).

- Gynecomastia or breast pain
10 % of the men in the spironolactone group v. 1% of the men in
the placebo group (P<0.001),

= Causing more patients in the spironolactone group than in the
placebo group to discontinue treatment (10 vs. 1, P=0.006)
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Questions
1) COEHIER, FHEED BN EZAEEIT TS,
12 ILAR 2 BHED spronolactone FEETHME K DE=ZRYLFZS ML, BHERFHELELSERA A,

2) ZOEXER. HEEMA B 2ERLADIZIK, ESLFHRNTLESIM?
B DF 2 EED spronolactone FEETHOMFE K DE=ZFYT(ZDOWT, ZHEDSUVERICEDNMAZE
TFHRWN D Dr ADIZ 2= —23V ORYAIZIREZTNIE, £<LEDBERS,

TORRIIBESAICETIEIHDIENTESLHLN?
LTIEDHRIENTEDERONDM, RCT BHDEZLRT TARYIZE K IMEAFITHDOMHEY =LY, ,
mEFH)ILE +> CCr ZRLLEZSY Y (1~2 El/week) LDD.,
Spironolactone Z#f#. B=EL. LREERTHNIX, —BhIETINERS,



MAZEN Y 7202 L IE RV ?
Spironolactone for heart failure
Overview:

o aldosterone antagonist, potassium-sparing diuretic
e available in generic or brand name Aldactone
e addition of aldosterone antagonist recommended in selected patients with moderately severe to
severe symptoms of heart failure who can be carefully monitored for preserved renal function and
normal potassium concentration (ACC/AHA Class |, Level of Evidence B)
e addition of spironolactone to ACE inhibitor and loop diuretic reduces mortality in patients with severe
heart failure
0 initial dose 25 mg orally once daily
0 increased to 50 mg/day after 8 weeks if progression of heart failure without hyperkalemia or
renal insufficiency
0 decreased to 25 mg every other day if hyperkalemia developed
o FDA pregnancy category C
e contraindicated with hyperkalemia (potassium > 5.5 mEq/L [5.5 mmol/L]) or renal impairment
(creatinine > 2.5 mg/dL [221 mcmol/L])
e severe hyperkalemia can occur when spironolactone given with ACE inhibitors or angiotensin
receptor blockers for heart failure
e avoid concomitant potassium-sparing diuretics, potassium supplements and lithium
e gynecomastia occurred in 10% of men in RALES study

Drug-drug interactions:

e avoid potassium-sparing diuretics, potassium supplements and lithium

e increased risk of hyperkalemia with concomitant ACE inhibitors, angiotensin receptor blockers,
NSAIDs, cyclooxygenase-2 inhibitors, other potassium-sparing diuretics (amiloride, triamterene),
trimethoprim, beta-adrenergic blockers

e antagonized by NSAIDs

e potentiates ganglionic blockers

o digitalis toxicity

Routine testing:

e monitor potassium regularly
0 hyperkalemia more likely with certain concomitant drugs (see Interactions)
o if serum potassium increases to > 5.5 mEqg/L (5.5 mmol/L) review concomitant medications
and reduce dose by 50% or withhold spironolactone until levels normalize
o if serum potassium > 6 mEg/L (6 mmol/L) discontinue spironolactone and reevaluate
e monitor other electrolytes, BUN and creatinine (discontinue if creatinine > 4 mg/dL (353.6 mol/L)
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