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# # 5574126530 : MAJOR MEDICINE
KEYWORDS: HEART FAILURE / SELF-ADJUSTING DIURETIC / FUROSEMIDE DIURETIC

NATTAPUN RATTANAJARUSKUL: EFFECT OF SELF-ADJUSTING DOSE OF FUROSEMIDE
DIURETIC COMPARE WITH PHYSICIAN-ADJUSTING DOSE OF FUROSEMIDE DIURETIC IN
PATIENTS WITH CHRONIC HEART FAILURE AND REDUCED LEFT VENTRICULAR
SYSTOLIC FUNCTION. ADVISOR: ASSOC. PROF. TAWORN SUITHICHAIYAKUL, M.D., pp.
Background: Furosemide is mainly used for relieving symptoms and signs of
congestion in patients with heart failure and reduced left ventricular systolic function (LVEF).
The effectiveness of heart failure management programs or heart failure clinics have been
established by many well designed studies. Self-adjusting dose of furosemide was reported as
an independent factor predicting less emergency department visits in patients with heart

failure and reduced LVEF. There was no data of this management in Thailand.

Objective: To determine the effects of self-adjusting dose of furosemide on
additional visits (outpatient and emergency department) with heart failure symptoms in

patients with chronic heart failure and reduced LVEF.

Methods: 88 patients with chronic heart failure and reduced LVEF (< 40%) were
prospectively enrolled and randomly assigned to two groups: self-adjusting dose of
furosemide (study) group compared with physician-adjusting dose of furosemide (control)
group. The education consisting of basic knowledge of disease, symptom monitoring and self-
care of heart failure were provided to both groups. Diuretic adjust protocol was provided to
the study group. The primary endpoint was the difference of additional visits with heart failure
symptoms in 6 months period after randomization. The secondary endpoints were the

difference of side effect and mortality in 6-months period after randomization.

Results: A total of 43 patients in the study group and 42 patients in the control
group completed the study at 6-months period. There were some discrepancies of baseline
characteristic between group. Medical history of hypertension, dyslipidemia and coronary
artery disease were significantly higher in control group. Other baseline characteristics did not
differ significantly. There were no significantly difference in a number of patients visiting
hospital with heart failure symptoms in the study group compared with the control group [13
patients (30.2%) vs 11 patients (26.2%) within 6 months period , p=0.679]. No differences were

found between the groups in additional visiting rate, hospitalization rate or mortality.

Conclusion: Self-adjusting dose of furosemide was no significant difference in
additional visits with heart failure symptom compared with physician-adjusting dose of

furosemide in patients with heart failure and reduced LVEF.

Keywords: heart failure, self-adjusting diuretic, furosemide

Department: ~ Medicine Student's Signature

Field of Study: Medicine Advisor's Signature

Academic Year: 2013
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1.2 ANDIUYBIN5I98 (Research Questions)

1. Primary research question
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2. Secondary research question
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failure and reduced left ventricular systolic function) 7iinsUsusgRvedutlaae
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Wiguimeunanssnwgtheriladumaiisesiniimsdudvesinlavesdsiietdes
n91UN@A (chronic heart failure and reduced left ventricular systolic function) #15in"s
Uusgruendulaanizilstlumenuies WSsuisuiunguaiuauiiinisusugineunme
= Al a ° ¥ = &
dannsranudadugthsuen lnen1snsiainniuduugUisiumuwnmdnlsaneuia

1% Y 1% 1A 1 [y A a [ < A =) !
fanMemladuirandmuwanaeiulefnniunissnedunan 6 L@@u%i@i&l

™ = Y] v & oA Y] ¢ Y
L‘UiEJ‘UL‘VlfJUNaﬂqiiﬂwqﬁlu%}ﬂ?ﬂwqaaﬂﬂQNLﬁ@ﬂ@@i"lﬂ"liW‘ULLWV]EJV]IiQ‘WEﬂ‘U’]a PRI

[ a aa ! ! A a [ [ A
NSUBULTINGIUNE Uag E]G]i’]ﬂ?iLEﬁEJGU’JWLLiﬂa%ﬂ’ajllLmamﬂmﬁﬂﬂ’liiﬂiﬂ%ﬂuma? 6 LD



1.4 dUyAFIUATTIY (Hypothesis)
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(chronic heart failure and reduced left ventricular systolic function) Iuﬂﬁjuﬁﬁmiﬂ%
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1.5 NSAULUIAMUAATUNIIAY (Conceptual framework)
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(Left ventricle ejection fraction)
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(Etiology of heart failure)
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(Patients education and
monitoring)
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(Outcome of heart failure)
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(Severity of heart failure)
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(Drug treatment)

ladenszsiu (Precipitating factor)
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(Diuretic treatment)
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(hospital revisit from heart failure symptom )
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1.6 WNsAuMdelneee
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NIz laLWAY WURINISRUMTEY karitadeinndusinisvoinzilaaumadls 9

Aensiunisideldesnuuunmsfinwilifuiuy randomize control trial wieliingu
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1.9 wausauszlevuifninazlasu (Expected benefit and application)
na91nMsfnwil FulunisfnwnanunsaligUlisnneiladuman Ususzauedu
Taanglarmenuaiitnu aumuwusiin il lngiiansunaine1nts wasdmtngy denee
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2.1 aazalasuman (heart failure)
Heart failure e nmgshladuman Wuauiaunfvewilafildaiunsai
pondauluideailodosnge) vesssnelasgraiisane Turaznanusudeainduundsinla

Wosaegy (LV filling pressure) Liieanaua8)

A A a a o 1% I3 aou v =
nalANane5a3sINe1veaINsiinnlaanwalunalnfdudeudeslsenauld
MIEANURAUNAYDNATIASIS, UTNTINITVINGIY, S2UU 805huUanseuuUseamNilnananila
uwdsavemaiugnssukasdadenseiu Ssdmaliinnisusuiilulasiasisweinaiuile

lakaziNananISUUAIIananuf1v993La(6)

AN5199 1EAINALNNINESSINGIVDINITRANIIZI LAAUNA

Cardiac abnormalities Biologically active tissue and circulating substances
Structural abnormalities Renin-angiotensin-aldosterone system
Myocardium or myocyte Sympathetic nervous system (norepinephrine)
Abnormal excitation—contraction coupling Vasodilators (bradykinin, nitric oxide,
B-Adrenergic desensitization and prostaglandins)
Hypertrophy o ,
Necrosis Natriuretic peptides
Fibrosis Cytokines (endothelin, tumor necrosis factor,
Apoptosis and interleukins)
Left ventricular chamber Vasopressin
Remodeling . .
Dilatation Matrix metalloproteinases
Increased sphericity Other factors
Aneurysmal dilatation or wall thinning Genetic background, including effects of sex

Coronary arteries

Obstruction
Inflammation Environmental factors, including use of alcohol,

tobacco, and toxic drugs

Age

Functional abnormalities
Mitral regurgitation Coexisting conditions
Intermittent ischemia or hibernating myocardium Diabetes mellitus
Induced atrial and ventricular arrhythmias Hypertension
Altered ventricular interaction Renal disease

Coronary artery disease
Anemia

Obesity

Sleep apnea
Depression

nalndrAgndnasonneiladumvanfe ssuvgesluuiasieansnendlauanslily

M1599 1 demaliiinn1susumvssnanuiieilaiesansdne (left ventricular remodeling)



FensuTumtiivatsaime 1wy nduiielaviaien (myocardial infarction), A3

AnuUnAvesndunilonilates (cardiomyopathy), avudulafings waz lsrduilalusiu (6)

aumiinusesivihliAnnnziladumantu nduilomlame dmalfifnne
wladuanldlnofwaduesnduilolodiuniwnglunas ldanunsavinauld ¥l
néudiorleduiimdedesimifiuny dwalfiAnnisususivesunnlalaesan lunsd
Butunnudulafingados way cardiomyopathy finarorunn, lasaadne uazmstudvie

U ! o 1 = U U dl
AangRsemlaluReIny AuanslunIng 2

A Ventricular remodeling after acute infarction

Initial infarct Expansion of infarct Global remodeling
(hours to days) (days to months)

B  Ventricular remodeling in diastolic and systolic heart failure

Normal heart Hypertrophied heart Dilated heart
(diastolic heart failure) (systolic heart failure)

AN 2 waRIN1SUSUA2vRINANULBNR laiBsa1IviaInauLliana lanneg

(A) waglunnzidladumatuuiunatazaalgfntinung (B)

o v |

531988 heart failure insldnaedSietielilan1sidadengndaauwiugn Falad

Y

wwnensU AT Dwnasilunsidedelundazngudadl (1)



1. HF-REF Sausznauluse annsuazennisuansiidnldtunneileduman
(symptom and sign typical of heart failure) saufun1s0UAIVBIIlADIES
Freteunitunf

2. HF-PEF dsUsznaulusie eanisuazenisuansiiinlafuanisiledumen
(symptom and sign typical of heart failure), Wilavesasdgredudiuninsedu
rfevandntioslnefivunnilonesansinelilndu saufu nsmsaaLfisiumy
Tassaravewilafidnlasunneiivu shlaveseuula (left atrial
enlargement), ¥laiasansdnanuisa (left ventricular hypertrophy) %3e wu

A15AANYAIVDINILARAUNR

ladinsdauusnguniziiladumadluguuuudy wu wisduanzmiladumaiwuy
\BUUNAY uaz WUUISE3T (acute and chronic heart failure) (17) wuuihdudsundugn
Mnefian1siilenn1segeTInsIvsoguLsYy losdaundy finnsaavesiilulen
(pulmonary edema) waziiNABUAUDINONITINEIA FIUNITITIRUMALUUITOTINUBD

d‘ L v o o IQIQ a 12 v U ¥ U a

nsngUledadinsihanuresilaninUnfegfaudilinissnuiudy uazdinsdionnisvesnne
ﬁﬂaéﬁmmaaﬂi NYHA class IV (New York Heart Association Functional Classification)
FelagdnilvgjgUiedinazanaigeinsiuuideunduneu seunasilgUiediuvilandanad

a1nsiseTiegiliaannnsvinuvesilaldansanduinunalavianue

ameladuvatausainldainamsvesruRaUnAvaeyila HaLUInILame
(18)5i91d
1 lsalarnaldan 91NA1ILVIALEDATUNEY, NILWNINGDY, N1SVNUIILaNeg

YMVALADARUNAU

Y v (%
=

2 Iﬁﬂﬁuaﬂﬁyuﬁﬂwmq WU AzRndeauralae, aurnlafiu e 5

3 Tsandnuievalafinund 1oy PUIRAUNR, SALEUIUNGY, N1TVINIULEAITENIG
vide ndRansss

4 Tsasladuindams Ui uay 41

5 mslasusnnansvhauiile Wy snaniin uoanesed wieeiiiinadelnonsise
NSNNUYBIRle WU eedvndnulsie

6 Isavoadetuvila 1y s, fhih vie Hendsdnuniluberuiila

7 Amdue Wu nasnidenUengaiudundy

lnge1aildadunsedu (precipitating factonTBudrudaelminnziladuman 9

NUUas koL
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1. 919817509

2. Amwin v 1nde Tusenneiiu 9InnnsAu viesunstdauewAUIe (NSAIDS),
g1LUIMINU(NEY thiazolidinediones)

3. lsamalavaaondundau

4. ANITAMUAUEN

5. lsaalaAuiindemne Taganiz atrial fibrillation

6. mat3u videuuiiuelunduiifiquinanisiinuile wu beta-blocker, calcium
channel blocker

7. ameinde, nmzlainans

8. vaandanUananfuaUNG

9. nmglnsesAdufiv

TuFueINSHaZINTHERT (symptom and sign) Aisiwnzsen1iziladumanled
AsAnwITUINUIY (1, 19, 20) Fenudtennisiisumzleun breathlessness, orthopnea,
paroxysmal nocturnal dyspnea, reduce exercise tolerance, ankle swelling @113
Jufismnetiosadldun noctumnal cough, wheezing, weight gain (1nnnin 2 Alansulu 1
&Un9A), weight loss (lunziladumarfiduszezuds), bloated feeling, loss of

appetite, confusion, depression, palpitation e syncope

dnsuennsuansfisnnizlaun elevated jugular venous pressure, hepatojugular
reflux, third heart sound, laterally displaced apical impulse wag cardiac murmur @2
aNsuanduTis Iz Tesasliun peripheral edema, pulmonary crepitations, reduced
air entry and dullness to percussion at lung bases (pleural effusion), tachycardia,

iregular pulse, tachypnea (111171 16 ASIRBUNIN), hepatomegaly, ascites, cachexia

dmsuANUTULTweth AN 1sHUeaNANINTHAYANNENNTA NN SYINAINS
Uszandudu 4 szaumiu New York Heart Association (NYHA) functional classification 614

AN 2
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mswﬁ 2 wemd New York Heart Association (NYHA) functional classification

No limitation of physical activity. Ordinary physical
Class | activity does not cause undue breathlessness, fatigue,
or palpitations.

Slight limitation of physical activity. Comfortable at
Class Il rest, but ordinary physical activity results in undue
breathlessness, fatigue, or palpitations.

Marked limitation of physical activity. Comfortable at
Class 1l rest, but less than ordinary physical activity results in
undue breathlessness, fatigue, or palpitations.

Unable to carry on any physical activity without
Class IV discomfort. Symptoms at rest can be present. If any
physical activity is undertaken, discomfort is increased.

JnsduALiiudy (investigation) iedislunsidaduwasmannnasn1isila
a3t wu rdulniila (electrocardiogram:EKG) 1iens1a8ms157 (rate),
9192 (rhythm), aunnvesiasiala (cardiac chamber) Laz UBNEINITVIALEDAUDS

v E Y 1% . . . . ’ v A v Y]
nanuileilale (myocardial ischemia or infarction) nMsATIIEAAUEENAZTIOURILA
(echocardiography) WeUsgifiuaug, aumla swluimininisivduasaanamassiila
MINTINBNTUIENTAON (chest x-ray) MInTadenTeeraluavesetadanseduliie

Y o [ @& A = [ = v a °
amginlaaumaile Wy anadaiden, tndeustuden, wAn1vinuvedls way A3
auwedinsess lusseenaslainisldn1snsia natriuretic peptide Fsasnsaldaaglunis

Fdunneladumanls (21)

Jagtulin1suna NT-proBNP 1nldusslevilun1isiladumanls iedsenaunis
adelsrlugUieiusedn, N139 519319078 wazn1saTiiuiulasrudllainsoasuladn
P ) Y a oA A ¢ o a
Annenlaaualvseld isawisnensainisadulsa

N3N James L. Januzzi et al (22) lovihms@inwgUienavan 1,256 Ay

| & Yaaa o 1 A ) P van 1a Y] | o Ae v v Ao
wiaduginfadeniinneiladuas wasinldiinnegding s TngnuiailduengUieid
AghladuwmalanlsaduLlnuegasil 450, 900, and 1800 pg/mL dwisuany < 50,
5075, uag 75 Unuainu (90% sensitivity, 84% specificity d@usuiladanigiila
AUIRIRUNAY waZAINIAINI 300 pg/ml Donaansasinnsitadunneiiladuinan

dunduseanangUieiulalaeiiniuusiugige (negative predictive value 98%)



12

2.2 nM33nen1azialaduinan (treatment of heart failure)

Masumssnw amladumantuldiinissusunsanusie senudunun
M9MUFTRD) Fauaaslunimi 3 Fauuzthdensinunnngiledumadlugiieiidennis
mnneiladumaediiiinsTuimesilaesdrsdietiosninni (chronic
symptomatic systolic heart failure) lfuuzilinssnunuduneusisiie Wrenduilaany
Wetheanennisidsluven (congestion) waglasuenlungy angiotensin-converting
enzyme inhibitor (ACE inhibitor) %38 angiotensin receptor blocker (ARB) Tunsaiiily
anansalienlungu ACE inhibitor ¢ $3fugngy beta blocker Gsmdaandilauiugauld
seiufvnzauvseliannsauiueudinlatn ditaedsdlennisvesnneiledumaieg
(NYHA Il Fuld) LLuzﬂﬂﬁLﬁ'MSﬂum‘:u mineralocorticoid receptor antagonist warUsusiy
oilundudue 8n Wuen ivabradine Wemuansnsnaiuvesilalitesndt 70 aswe
Wi, hydralazine-nitrate 3altien digitalis lunsaififimlaiuAndameuuy atrial
fibrillation LiemuaudITIMIWuaslawazansvasthe dmssnwdaeedsliity
efnsaldgunsaiilonszduilaviosandlitufmieusuinndu (Cardiac resynchronize
therapy) Wiefifoustromsldgunsaifindm uie Rrsuvidnldgunsaiifiodeliilares
aedeTuRTy (left ventricular assist devicem3ald3sn1sHdnUgnateiala (heart

transplantation)

lunsalvesnnginlagumaiiuy preserved ejection (HF-PEF) Tadinnsnuniulu
sunsldelunsinwmanensfinunedu (1, 10, 23, 24) Fswuinsldodudaanzaie
mueua Msvasidsluimenasyiliensitiaeivu n1sléen ACE inhibitor w3 ARB
wag Ngu beta-blocker deliinangrudaaulunisandnsinisidedinuasdnsinisueu

Tsanenuramelsmnila
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Diuretics to relieve symptomsi/signs of congestion®

+

ACE inhibitor (or ARB if not tolerated)®
ADD a beta-blocker®
S e

Sl NYHA dass IHVT
< VEFsIR >
k’ Y ® S
< Sinus rhythm and HR 270 beats/min] >
K’ Y @

ADD ivabradine®

Still NYHA class IIHV and LVEF <35%?

rg A
? Ko >

@S duration 2120 ms?
! g CA a
Consider CRT-P/CRT-D' Consider ICDs
Still NYHA class IIHV?
< @
Continue in disease-management programme
L S
If end stage, consider LYAD and/or transplantation

®

®

®

MU 3 uaasumensinwgdieniinnaziiladumainiinistuiaves

Cd t%4 J v % J a
wlaviesarsdretosnituni
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2.3 gngulaannzlun1nziialaguinan (Diuretic treatment in heart failure)

gntutlaanie (diuretic) Tullaqiuiivanewiln uwiasvliniinalnuasdunianisaen

USNLANANURILENIlUAINA 4

yialiieniuauUsaasulusenelas feendulaanizlungu loop diuretic

Fafuaduds Nat/K/2CL- cotransporter Fiusvaas thick ascending limb of loop of Henle

danalviann1sganaured sodium wag chloride Jsieiiuusunalaaniz anansunfiey
Meusnwag (extracellular fluid volume) wag total body sodium and water n1s¥ian
Usunauansunlusienedsiinativan filling pressure Tu left wag right ventricle &ivan

amgiihadluleataznsviumumle uagilieinisaie Annanuinanadlaeeng

[
I0L33(25)
Glomervlu Glomervior  Efterent
7 Alferent —
Proximal Arlerig
Convoluted - Cor?:gl%lied
Tubule Tubule
-
A 3
S
Interiobular O
Vein 'g'
b
3 -0
@ b R, Vein
From Renol
Artery
[}
B Peritubulor 2
Coplliary g
Descending —D B %
A c
Nephron loop- limb Collecling Duc! s &
Loop di Henle
Ascending
limb

i 4 uanslasedssvesiulglauazAuntin1seangnivesedu
Uaanqzulineingg A. carbonic anhydrase inhibitor B. loop diuretic C.

Thiazide D. K+ sparing diuretic /aldosterone antagonist
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msldenduiaannslufthonmeiiladuman WildfinsAnnidiglusunsansnm
madeTinvesine uidiflflunsmuauenisuesUiianifiddusnenis G aunse
Pganemavilesiazensumvesiteld endudaanglaildognarongudlduansly
m1597t 3 endullaameiidussaviamgaazeangnsii uadldiulutlagtuunde o1lu
naw loop diuretic fsgauszasdvinuesnsldeiielsiiviinahiwemanglusene

(euvolemia) kazarurunuiingalveglunaeinund (dry weight) (1)

A15199 3 waneseaue1dulaainzanes Nlglunissneiniazialaaumian

Diuretics

Initial dose (mg)

Usual daily dose (mg)

Loop diuretics

Furosemide 2040 40-240
Bumetanide 0.5-1.0 [-5
Torasemide 5-10 10-20
Thiazides
Bendroflumethiazide 25 25-10
Hydrochlorothiazide 25 12.5-100
Metolazone 25 25-10
Indapamide* 25 25-5
Potassium-sparing diuretics

+ACEi/ | -ACEi/ |+ACEi/ |-ACEi/

ARB ARB ARB ARB

Spironolactone/

12.5-25 |50 50 100-200
eplerenone
Amiloride 25 5 5-10 10-20
Triamterene 25 50 100 200

LY

msldetulaazdaindunssnvdudiudainasimslnluendausng Tufdend
@ v & oA o 9 o |y - a gy A
AMglaaumal Nanguninistusivesilaviesastreanamseuni(l, 23) Feldivedie
ane1nsvetilussezusn wavanunsaldlussezenn WemuanUTunailuseniy uag
an81N15INNTAU Feagyilvgieliennisimilesanas ansaususulaundy Feay

Helusuaunniinnfuu16) uwienaliiinaludiunisandnsnisidedinvesUionguila

fimsfnwisesnsguanuesvestisngiladumaives Barbara Riegeliazany

(26) Tud 2009 WiguiguiuseniadUlglunguussmaniamung (Ussmaanigosn

[ VK%

LazeeansiaY) kar nauUsTANmaTaT (Ussmelnguasiundln) Faxanis@nwly
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Avreludssinalvediuau 400 189 NTLA 2056 518 wuETheINNENU Tt &
i Inslamzagnsdeisnnusamdlnedinsquanuesiitiosfigaislufunisdans
guaietuslsa msdaaumsinwesaitaue uazanuiulalunisquaiieaiunie
vladuman Gauandiiiuiaulneesnamiuieudilalusunsinnngiladimen
o¢] Gavnnanunsndeuurihilonguil oravilfnan mdinvesdiheAtuld

o A

aannanluuaitisiunladiwusindmiunisu ianuvesiiienneiiladumad
ﬁm%’umsﬂﬁﬁ’ﬁmmaaﬁﬁﬁﬂuﬁmﬁm6‘] Falgdinis@nwives Wright, S.P. uazauz (27) Tul
2003 wudn MsguagUagluiusineg saluianisliniug wasuusihnisujiRmleeiiayn
anduiintoyaveslsa erildluusasfu Suiinnsdavane was msAnsod oo
ffufuugilunsdaiminuagnisuivaduiiaanseadeitmingiifiutu g
msfnwillddnuiluguiefildsuiuugii 100 518 Anmumssnwly 12 Weu wuingud
Iesuduuztilusnumsguanueauasliaynantuiindaiau azdnismsafamudiasiiae

i1 Wuate wag nundnsnisueulsmenuiatesniinguitlifiaynantuiin

nsfnwlag DeWalt, D.AuazAne (28) Tl 2006 vinnsAnwinavesnisiviveyaly
msguasuteslugthennyiladumadlunaesefunsinuilunnsisiu Wisuidsuiuns
Snwaaund wudmddldlusunsunisquanutes Ssusznauluse nsliduugiinszana
1 tlasheindsnsviednginsmeiuguaim deuugtilusnunsuiReu saluins
Sufinthmiinga ssvaninmsuaes war nsldayaiiouuseduenduiiaansdeg
AUIRagUR 1 vdaandnuilufunm 12 feu wuinguitldsutoyalunisquanuiest
danmadedinsuiudannsueulsmealuynaustesniinauildldiuduugings
$ovaw 31 wilumsdnwinuinhifianuuandsiuluduaanm@a (quality of life) Tu

AURENS 2 Ny



If you weigh  How many fluid pills?

v
162
Good
Weigh

146

AN 5 A7819N15RUNNTUURAUYR U
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Sunday O:: 4 Moming | i Moming | @ Evening

%DOJIQB %:::J ISb ] l

Monday f £ Moming | < Moming | (@ Evening
&a‘m

ot |3 ( 59 2 |2

Tuesday £ Moming | < Moming | (@ Evening
Osfm

ois e[ [ys8| 2 |2

Momn £+ Moming | <+ Moming | (@ Evening

Bl [ j 60| 2 |2

Thrsday Os'u 4 Moming | L+ Moming | @ Evening
(D)anide

Dote O

Friday 8":: 4. Moming | i Moming | @ Evening
oa«»j

Date (Oinone

0.843.645( Toaed 8‘:’: $r Moming | £ Moming | @ Evening

(Ooriss

Dote | (Cinene
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msfinwlag Marilyn A. Prasun uazany (16)lud) 2005 levinis@nugieniiniig

Pladuaneess NinsTusivesilaesarsdieanas (LVEF Uaaninusawiniu 40%) lag

wUadu 2 ngude TinsSnwmuun® (Fruau 31 518) waz ndnsususzavedudaans

Mmeaues (F1u3u 35 519) Ineninsaesngulasuanuianudilafeliuilse eanisvedse

wazNSRLARULLYU MIandeLnfelufey n1stainingd nsiulsemueieg

ainane wuhwaanaenugiiely 3 Weu ngunusussiventuliaanzmenuesause

wiulasgermanniulunian 6 udl (6-minute walk distance) wagnuIAAUAMTIRTNATY

INMIATIVWNBLULABUNIN UBNIINUTINUIERTINMTUIMTIINviRmndulungunusy
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seauendulaanismenuesantiasas (3% lunduinususeavendulaanemenuaaiisuiu
23% lunquitlin1ssnwanuund) dalanuunndisiuegredidedfyneata (P=0.015) us
WUIN9RIINTTUBULIINEIUIAMEITRIN g laNmaIkazdn M deTin lilaunnsneiu

FEUINA 2 NG

ns@nwlag Christine D. Jones wavAg (15) Tl 2012 wud na91NYINT
Anumssnungithenneiiladumadlu 1 9 fhenduiifinsfamanimdniedsaiae
uaz flhefiimsusussiuadudaansionues ndsanmslvianmg uas fmsaan
dielglheuftRmuedisainiane seldnsnisinnsiaiviesgnidunasnsinisuou

Lsanguiatiesnnnguniinissnwauuneg
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A5N19AHUNISIAY

3.1 5UuUUN15398 (Research design)
Mo mnans  (Experimental  study) @anwag Therapeutic  trial  1Ju

Randomized control trial

3.2 52108U35n1959398(Research methodology)

Uszyns(Population) wazfiagna(Sample)

Target population: §thenlasumsitadeiladumaisesminisduivesilarios
asgneteunitung@ (chronic heart failure and reduced left ventricular systolic
function) uagldsuAuuginlumsuiRauludieneilasumairuiuinisliususeau

g19UladaMEAIgnULDY

Sample population: gUiefilasun1sidaderilaaumaisesniinmsduivewiil
No9a19g181e8n1UNR (chronic heart failure and reduced left ventricular systolic
function) waglasuAuwugilunsuianulugthenngilaaumaisiuduiimslauiusseu

entuliaanizienuies Ntasunisshululsmeiuiaguansa

[ % = v = . o .
ngunasilunisanidanidaunfnen (Inclusion criteria)

1. fhomasouasndaiitonguinm 18 Yiuly

2. fheildsunsidedenneileduman sunasinisideds 1#3usn ACEVARB
39UMU beta blocker

3. ftheidameiiladumariuduiinmsiusvesiilaviesansdetdesninund e tee
NIMUTBLINAY 40% (LV ejection fraction < 40%)

a. fheldsuenduiaanzlsdludlunsdnvaneiiladumaidsdivuineuimna

AaLk 20-160 Tadnsumadu
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5. qUenguAiny (subject) MSOIARALAILABINAINIAINAINTONILAUANULDS
A v v = P o 5 Y ) A Ay 9
wsarUhela Fausvneaulumenistalmindmniy, Madssiunsuinidewineas
PILTY hazanusaususeavsndudaaneanunlasuAwuein

6. finsAnwsesdugenlunsidnsuifelasliveyandannidisiunmsinula

ngunaeilunisAnLaanaanaINNsAnen (Exclusion criteria)

1. gUaeilasunisindnilansaseninanseiunistudivesiala laun cardiac
resynchronization therapy device W% ventricular assisting device
2. fUhenilua Creatinine > 3.0 mg/dL viveilusyintnwimeniasle

3. fUgnilszauliunaeutiesndt 3.5 mmol/L AausineusunsAny

>

Fureifausuladingaililannsarugulsl (wnndn 180/100 fadmmsusen) vie
Mniund (ewsuiuuidosnin 80 fadwnsusen)
ﬁﬂwﬁﬁﬂizi’@ﬁﬂaﬁaqéwLﬁuﬁm%’qmz (ventricular arrhythmia)
AUreireiuseTRuievSelinatiafesteentulaansylsdlug

Y1 :.’I & A ¥
AURInssAvIeliuiyns

© N o o

feildsunmsnvvionauinasldsumsnuiinaseaniziailadumanlurag

A1sANEY 3 iew W nMsrdaAsuauila nsrdn bypass Wudentila wie

nsERUgnaeila

9. fthedldsumnuiuazuivssiuiulaaizmenuesnion

10. fthediilsnsauseg Afnadenmeiiladume Wi msfindeFess Insesdidu
Wy

1. fthefitllsavanivu vouiin gsaultswos

12. gUagliidugemdnsiunisiny

watlalun1sgudaagne (Sample techniques)

9¢l498n158uuuy block randomization Tun1s random fiheeenilu 2 nqu 1589

muasudUendslunsny
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3.3 MmsliAlignudalianlelun1s3de (Operational definition)
Adreladumay vl glhenlasunsidadeindinneiladumaigausenaulume

NI UNNTIHAREATUT 2 Tareralull mu ESC guideline U 2012 (1)

1. omsmeedinsamfunisanadesiu eghefes 2 910 3 Usznisieteluil

- vfiusnamiiudsegnatiosseu 2 (at least 2+ peripheral edema)

- fdudondlvauinaeeiinugeegation 10 iwuRiunsih Gugular
venous pressure greater than 10 cm of water or greater than 5 cm
from sternal angle)

- finmedniluleavdeiitiluderuenanamiisionssdven
(pulmonary edema or pleural effusion on chest radiography)

2. fndngruindinisianuvesilaresasdieiaund (Nsdufimsenisaatemirauna:

systolic or diastolic left ventricular dysfunction)

amrladuranzess mneds lHsunsiteseneileduimanunaseing
Fadeidussezinadaus 1 Weutiuly Ssasdiornisvosnnesiladumaog NYHA class -V
(New York Heart Association Functional Classification) faugilasun1ssnwnigenagng
WANNEEU ﬁamﬁmﬂﬁﬂﬂumju angiotensin-converting enzyme inhibitor (ACE inhibitor)

38 angiotensin receptor blocker (ARB) 33ufiugngx beta blocker

naugUleladumainiandnwitunsfnwladenlungui gUieniinnigiila
v ! v I g v 4 ! 4 4 ! a A 2/ ' =) [
auwasiuinsiudvesiilaviesasdretesninung fie desniviawiniu 40% (Heart

failure and a reduce ejection fraction)

Y & = o S Ao L &
89TINTUNULNTETLTIN e et Suuaseigiasunlsimeiualidnasdy
vewmnidunseUisuenmeainisvesnneiiladuan fe 91n1sveuwniiey weusulild

Y21 UBNATLDINNNITATINUARNNNUNR TULITEELIBINAENY 6 LHDU

gnsmsueulsmeIuta nuneds SnuasndileinsnudutudUaglulsmenua
AUDINSVBINIEINLAUMAN AD 81N svaumilay uausulile vy Tudeszezai

Ainw 6 DU

9NIIMIALTIN nuneds TwugUieide®in vng a1e Tugnssesnai@nw 6

&
bABY
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3.4 YUINA29819 (Sample size determination)

lg3sAuuuuadiegtlaggns nsmuwnuwaiiegdty 2 Yseynsiiludasesediu

n/group = [Zy./2P(1 — P) + ZBJpl(l —pl)+p2(1 —p2) ]

(p1-p2)*

a=0.05 > Z,, =1.96

B =0.2 (power=80%) = Z; = 0.84
P= (P1+P2)/2

P, = % success in groupl (ﬂduﬁlﬁﬂﬁigﬂwﬁmﬁmﬂﬂa) = 0.23

o
N
|

= % success in group2 (nguAligUeUsusEavgtulaanigmenuey) = 0.03
(TYayaa1nnsAnwn Marilyn A. Prasun wazanie (22))
WuA1 n/group = 43 wugthelunsaznguasviniu 43 au

3.5 MIANTUUIIY

1. Famufthevedlsmenunagmainsal Aldfumaidadeindnneileduimandossd
finstusvesiilanesasdietesnitund (chronic heart failure and reduced
left ventricular systolic function) snanasinisitadedildnaliudy ugheuen
Y2ILINYIVIANIAN T

2. wisidrshunsinuidu 2 ngushenisgusiodns Aenduitaeifinneiileduman
uazli3umsnmafiamumsnwmsdnitunguitaegtaeiiinneiladumaiuas
IesunsliduuzihiEosnsususssvanduliaanzsmenues 1agld3s block
randomization

3. Yuiifinisdusegng Wutuithedimindiimnzauuazeuauoinisiiladume
I@sfarsanainnsitlaifiennisuan ueuswld liflornsminila Jadeu sadu
AT193AlNY orthostatic hypotension

4. finssuiunsvennuBusendisin Tnglidoyaidaiunislasamside suneunis
fuiluny Ustloviuasanudedifingldsu uardsiifiisfesfiRnumasinidd
suilulassnside dnsmeutoadbauiirotle uaslinardindulalnedasy Aot

dzasulraudugeuiiardnsinlunisive
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11.

12.
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= <

i fmmsinwiduluugendnsiunsinu
TifuuzthuigAfiguanasfgtheitadannyileduman Weafuaudaiy
iilaluslsn uazuuImensuiRnudleag it Wunaiusyana 30 wit s
Ienansusgnaunsussens Tufthest 2 ngu
Tunguneaesagléfumuusilunsuiussiueduiaanefenuoafufusui
enasUsgnaunsusses Wusseznauszana 15 wdl
finsterdosiniminliaediun 43 wieavihduduiueranaling iiletudin
thwiinduaranunsausussiudutiaanemufildsumuusild
fimsUszidunnuianuansavesthevionfgaua lnglimaasailuriensia
Feusznaulusne

9.1 anunsademiingadtaeynfulutaadld

9.2 anunsaussiliumsuinidewinuazminuds Tnanisnaguiamihuds

WAgVGIN
9.3 anunsavsussiuadudaanzauiilduiuusii lnefingunaassazls

=] o LY - Y Ao v g 1 [ [
llﬂ’ﬁ‘l/lfﬂﬂ@“ufﬂ3‘1.]5‘1_158@‘1.]EIWHZUU’]MU?]I@EWII‘UNWWUWU’PNQU?SLUu%aﬂ

lngensvegnvasiminidalawazlvitieviegadauaUsuseduedu

[V (%
v o v v v

Jaanizamenuies Beagdegnavwianun 5 910 5 ASs dmiindana 5

AsaUsEnaUlumetingnm kidassuendutlaanng, drminsiian

[
= 4

AosUTuaneas wazivtnfnituABsUSUB LYY

1 va [ L 5 % e v o Y V1 <
nauvaaearlaiinmageunsuSussAue i mtnlaenldumtdnve ey
wan lngendegnvesiminndalaluwsiayTunagliuiussivendudaane lng
wABIYNIIIMUA 5 210 5 A
AnmugUiens 2 ndulagnisinsnuilsameiuia Suingnsnisunulnmdeie
13990193 lARUMAY NTUBULIINEIUNR ANATBINITUILIINETUIALALERTINAT
a aa = a aa =3 4 gj A CY a
Hein Tueamvnveinidedin Inanuteyariavun 6 Wneu lagiansiasnniu
WAl 1,2,4 uag 6 weulugUisudagendanngUisdugeuidnsiunisinm
ideyarasUieuiaznguuinsgvideyalseuiisy ielssludnsinisuimy

LANENLSINYIUIADRTINTUDULTINGIUND AL DNIINSLESTIN
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3.6 N1337UTWTaYA (Data collection)
<3 Y 0 v A v o v v @ v
Wuteyadngthenngimladumainidrfunisinududugiisuenveslsmeiuia
Pansal Ineduiindeyaiiugiu, deyavesnneiilaauivaiuazkanisAnw Juiinlily

LUUNTBNTRLARINIAKLIN

;Y |

dinudeya waz Fliasievdeya loun dandun1side

37 mﬁmsﬂzﬁ‘ﬁaa&a (Data analysis)

nswIguifigudnuvaenendinvesiUae (patient clinical characteristics) n3gisn
wsviiasieriles (continuous variable) M3tUSsuiisuszvinanauazldrada t-test dmsu
Faudsifinnsnszatedwuuund (normality distributed variable) wagAadf Mann-
Whitney U test d1wiusuusiifinnsnszareslaiuuuund (non-normally distributed
variable) nsdisuUsvinlusewios (categorical variable) agldFnada Chi-square %39
Fisher’s exact test Tun1siuseuLiiey

NANISANY ’Luﬁaaﬂa%’aﬁﬁma&iamﬁmmwﬁiﬁqwmmamaﬁt;:i{haﬁy’aaama@
Wisuisulagld logistic regression analysis wuanaidu Ratio (RR), 95% confidence
intervals (Cl) waz@n P —values dunisanuiaseiifinaseduiniuveinisuingad
Tssweuia WunsAnwanuduiuslagld linear regression analysis wuanatduan
coefficience

14TUsunsa STATA version 10.0 uag SPSS version 17.0 lun1sAuiniseswasads



unii 4
a v
ﬂ’]'i'JLﬂ'i']Z‘VﬁlE]ga

Y

4.1 Yoyaugiy

fefidunasinsfnuuarinifodomn 88 s Ttefliaunsafiamumnald 3

0 wiadugihelunguiivivendudaansyisdludlaeiioies (hguAnw) $1uu 43 58
waznauiliummusuedutiaanisylstlud (nduaiuam) $1uau 42 518 sEEAIRTI
Ainnu 6 1o Tuswui WiideTin fsuuieiinneiladumandududii
Fownasadumsinuiiviesgnidunieusungiisuenduiu 24 s1e wadungufinu 13
318 ey nguAIuAN 11 918 Anndu 31% uaz 26% vesdunuiiisusaznguaudiiv lu
nauAnwInUIIEsnsIIRTailsmeIua 20 Aduazusulsmetuna 8 asa danlundy
muAuiidnInsTailameiua 15 afauarusulsmetuna 7 ads sunmd 6

6 months period

a ° P A ¥y 1 aw
AN 6 LLammu?ug‘U'wmﬂni’m’J%

Alreidunasinsfinwuazianunalavioiun 85 18 wusduielunquituiuen

TulaanelstlunlaeUaees (nguiny)) 31uau 43 918 wasnguiliunmduiuedu
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HaaneylsTlud (hdunuaw) S 42 918 9187 4 uansdoyaiiugruvesdie Tyt
o1gndsvosthenguiiusuenduilaanzylstludlnediasies (nguinw) winfu 59.7 +
13.6 U dauengdevesiiionguaiuny winiu 65.4 + 15.7 U Gslsiunnsinsedreiifoddny
n9add (P = 0.076) iflaruuansnsedrsiifddymsadivesiine 2 ngu Tudouns

= L

wudndunwamennImendgens 2 ngu (3¢ 578 Andusewas 79.1 lunquinw Wesuiu

9

)

30 578 Anwdusewas 71.4 Tunquauay, P = 0.414) lifienuuansnsegadidedfynieais
voaUae 2 nau luseaunsfing (P = 0.487) Liufianuwanssegedidedfymeatinves
seivenduiaaneylsdludiilder (28.1 + 8.3 mg Tungufinu wWisuiu 30.2 + 6.7 mg lu
nauAIUAL, P = 0.194) uazlsifimnuuandrefilushussoznadiivtoyandaanniEaideds
AN heart failure (median = 20 Wwau Tungudnw Wisuriu 34 wieulunguauay, P =
0.429)

lufimnuunnensegadlidudAneanfves seauAuAURIUL (Systolic blood
pressure 123.4 + 18.8 mmHg Tungufinw Wiguiu 116.5 + 12.6 mmHg Tunguauny, P
= 0.051) Wag FEAUANALAIA1N (Diastolic blood pressure 71.7 + 11.5 mmHg lungu
Anw Weudu 70.3 + 10.5 mmHg Tunqualuay, P = 0.549) Lifianuuansnsegnadl
Weddgnneadifves 8rs 1510wl (Heart rate 79.0 = 13.3 bpm Tungufnw guriu
76.8 + 14.4 bpm Tunguauny, P = 0.459) war 8nsnstudivesilaviesaisde (LVEF
28.1 + 8.4% lungu@nw Weuiu 30.1 = 6.8% lunguaiuay, P = 0.223) laifiaauunnsiig
fupgailtdydfyneadifluiiannnued heart failure (P = 0.089) Uays¥AUAIUTULIIVEY

heart failure (NYHA, P = 0.520)

TudnulsauszadvesUae wuingudneilSeudisuiunguauan Sfeniu
Tsmpusulaingsiesndt (20 18 Anluiesas 46.5 lunguinw Wieudu 29 518 Andy
Sovaz 69 lunguaiuay, P = 0.036) lsaluduluidengetiosndi (28 918 Andudeuay

65.1 Tungufnw Wieuiu 36 518 Anlusawas 85.7 lunguAluay, P = 0.028)
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m1397t 4 uanetayaiugtuvasuaeia 2 ndy
nfuiiviuendu | nguilduwmduiu | P value
Uaaeyls@lud | erdudaanazylsd
TnagUneias 1l (control)
(study) n =42 au (%)
n =43 au (%)
9191@A8 (1)), meanSD 59.7 + 13.6 65.4 + 15.7 0.076
LA 0.414

WNFYNY (AL) 34 (79.1%) 30 (71.4%)

LWNANE (AL) 9 (20.9%) 12 (28.6%)
SEAUNIIANYI 0.487

Uszaudnwviosini 7 (16.3%) 14 (33.3%)

HsguAnY/Anenay 33 (76.7%) 24 (57.1%)

Uy nsvsegendn 3 (7.0%) 3 (7.0%)
syivendudaanzitlior 28.1+83 30.2 + 6.7 0.194
(dose of furosemide, mg), mean+SD
iwznmﬁtﬁusﬁagawﬁﬂmﬂ%ﬁaﬁa 20 (2,144) 34 (2,132) 0.429
heart failure (month), median
(range)

AUAUGIVY (systolic BP), mean+SD 123.4 + 18.8 116.5 + 12.6 0.051
ANUAUFIEN (diastolic BP),

mean+SD 71.7+ 115 70.3 + 10.5 0.549
9n31N13eUAILla (HR), mean+SD 79.0 £ 13.3 76.8 + 14.4 0.459
dnsnstuiveslaiesansdne

(Left Ventricular Ejection Fraction; 28.1 + 8.4 30.1 + 6.8 0.233
LVEF) (%)

32#UR1 Creatinine mg/dl, mean+SD 1.24 + 0.44 1.38 + 0.60 0.223
a@1L1994 heart failure 0.089

Ischemic 18 (41.9%) 28 (66.7%)

Valvular heart disease 4 (9.3%) 3 (7.1%)

Dilated cardiomyopathy 20 (46.5%) 10 (23.8%)

Other 1(2.3%) 1(2.4%)
53ﬁummqumwaq heart failure 0.520

(NYHA, class)
2
3

39 (90.7%)
4(9.3%)

36 (85.7%)
6 (14.3%)
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a5l 4 (sia) uansdayaNugIUvay
nguilviuendu | nguiliunmdusu | P value
Uaaeyls@lud | erdudaanazylsd
TnadUneias 16l (control)
(study) n =42 au (%)
n =43 AU (%)

TsAUszam
Ausiulaings (hypertension) 20 (46.5%) 29 (69.0%) 0.036
LU (diabetes mellitus) 12 (27.9%) 18 (42.9%) 0.149
lushuludionga (dyslipidemia) 28 (65.1%) 36 (85.7%) 0.028
waonaanila (CAD) 21 (48.8%) 30 (71.4%) 0.034
Wlasulindamzsin AF 9 (20.9%) 10 (23.8%) 0.750
lo1e (CKD) 8 (18.6%) 13 (30.9%) 0.187

g1Us2An
Beta blocker 43 (100%) 41 (97.6%) 0.309
ACEI/ARB 43 (100%) 42 (100%) 1.000
Calcium channel blocker 5(11.6%) 6 (14.3%) 0.715
Aldosterone antagonist 17 (39.5%) 16 (38.1%) 0.892
Digitalis 12 (27.9%) 5(11.9%) 0.065
Hydralazine 3 (7.0%) 1 (2.4%) 0.317
Nitrate 9 (20.9%) 10 (23.8%) 0.750
Trimetazidime 6 (13.9%) 10 (23.8%) 0.245
Ivabradine 1(2.3%) 1(2.4%) 1.000
Antiarrhythmic drug 4(9.3%) 3 (7.1%) 1.000

wazlsaviaandanilatdosnii (21 518 Andudeay 48.8 lunguine Wisudu 30 510 An

Judesas 71.4 Tunqueiuay, P = 0.034) Fuwansvegsdiduddyneadn Tnenlse

v A

Usgdndmaue wiu lsarumanu 1sale wag lsamladuiadomnzeila AF lifianuusnens

o

RN IVERULANIENER

[%
I Y

guszdngUaeldagiie

Y

2 naulifinnuuanaseelivy

o w |

dreuneana Aydae 151

Tunguenuaulildlden beta blocker msnzdinmzilawividadudenulunisle d

LAAILUANSIN 4
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4.2 WiguigudnuudUenunlsengruiauasnsinisunlssneiuna

sansinwdtheialadumansessiiimstusvesiilatesdisdetiosninung
(chronic heart failure and reduced left ventricular systolic function) Tuﬂfjuﬁﬁmiﬂ%’u
spivgndutiaanzylstludsenies (hgudnw) nuiiisnsinmsumuunmdilsmeua
Frenmeiiladuiman wHundtisuenuazunungnidy) $1um 20 ads ludtae 13 518 (A
Husewar 30.2) Wisuifisudunguifinisusuedmeounmdiilonasianudadudioeuen
(nquAuaw) Tnsnsumuumdilsmenadenmziladumar s1um 15 ads T
fUae 11 318 Eadudosas 26.2) ndsfnnunsinuidune 6 ey duandluusuniii 1
wag 2

Tnefigasmsummuunmdilsmenna Euaunia) vesfie 2 ngu Tutas
spwa 6 e fle 20 adslunduAnuiisuifiauty 13 adslunguauaumuiilsifan
unnsnseeedidedndyeada (P = 0.616) uardnsnsninwduduiiaslu Gwauade)

[

Ao 8 asslunguAnwilIsuiieuiu 7 asslunguatuaunuinlifinnuunnsnsegraitodday

Meadia (P = 0.959) Wisugudwugieiulsmeruanuiliiinnuunnsisegied

HedAynsanauiu (P = 0.679) Aslanslun1s1ei 5

15

10 -

| Ausufiles

study group control group

AN 7 waaaduugUae N nuLWn gl saneunaLNaLAY
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25

20 +

15 -

10 -

Study group

Control group

B Additional visit rate

B Admission rate

a ° Y ¢ o & v
ANN 8 LLﬁﬂﬂﬁ]"lu’J'Uﬂi\TVIN']W‘ULLWVIElLLﬁgiﬂ‘UWL‘U‘UQUQEJI‘U

A15199 5 WaAIDRSINTISUISINEIUIALUYIN 6 Lthau

nguilviuendu | nguildiunnd P
Uaanazulsdluad YSuegndu value
TnggUaees | Uaanenlsdlua
(study) (control)
n=43au (%) | n=42au (%)
ﬁ?ﬂmuﬁﬂ’mﬁuﬂiqwmmaLL‘U'qmméza
1 ﬂ%y’\‘i 9 9
2 ps 2 1
3 ps 1
a pds 1 1
sduaugihofinlsmeia 13 (30.2%) 11 (26.2%) 0.679
(ED+OPD)
FRTINITUINULNNETTINENUE 20 15
(§1uaunfa) median (range) 0(0,4) 0(0,4) 0.616
dnsmsunsnunludUaslu (dwua 8 7
a%1) 0(03) 0(0,2) 0.959
median (range)
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4.3 Wiguigudnsnisiianadiafssasnisidetin
nsAnwlusewmatIsAssnUIEUINEUANINUATIE hyperkalemia wag A1
creatinine rising 31U 1 ka¥ 2 IEMUEERU wag lungualuauny 911U 3 uay 2 918
puaey WeatSeuiisuiunuinlulinuuanensegrelidednnieans (P = 0.313) uag

AUqeve 2 nauliifimadeTinsenienisfinwidanandlunised 6

AN5199 6 WAAINATILABILAZASIETIN

nguiviuentu | ngquiliunwnd | P value
Uaanazylsdlua Usuedu
ToggUanes | Uaanazulsdlud
(study) (control)
n=43au(%) | n=42au (%)
HAT1AEN
Hypokalemia 1 (2.3%) 3 (7.14%) 0.202
Creatinine rising 2 (4.6%) 2 (4.76%) 1.000
FINATIUALY 3 (7.0%) 5(11.9%) 0.313
RIINTLETIN 0 0 1.000

4.4 WisuiguUaeNiNasnan1suInsIanNlsaneuIa

Wiy 2 nguRenguNiATINlsInegUaLILAY (additional visit) Wagnguil
Taileunlsanenuiaund@nwiUseuiisuiuy aunsadnentadediinananisuilsaneiuialbolng

LY Y 1

wuirladeniinalaun sedvendulaaniznlsgluainldey (dose of furosemide), §m31n13

WUIILa (heart rate), S¥AUAN creatinine baseline, FEAUAINTULTIVY heart failure

(NYHA) wazlsausedrdmduimladunadamizstn AF auandlumisen 7

iadefifinadenisuiasiafilsmerunaudaseilngld logistic regression
analysis azwuindadeiifnanensulssweunaldundiaefil szdueuguussves heart
failure 71 NYHA class 3 azdamalifinlontanisulssweiunauinnin NHYA class 2 (Odd
ratio = 14.75, 95% confidence interval = 2.85-76.42, P = 0.001), ftrefiifalaiduiin

Jamegaila AF gdwalidinlananisuilsameiuianinnii guienliiiladuindmae
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faeiian fUaeilildun | P value
Tssngaua Tsanguna
(Additional visit) (No additional
n =24 AU visit)
(28.2%) n=61AY
(71.8%)
1gwady (¥), mean+SD 64.1 + 13.2 619 + 155 0.545
LA 0.550

WAFYNY (AL) 17 (70.8%) a7 (77.0%)

LR (AL) 7 (29.2%) 14 (23.0%)
SEAUNIIANYI 0.594

Uszaudnwviosni 9 (37.5%) 12 (19.7%)

HseuAne/ Aneay 15 (58.3%) 43 (69.6%)

Sty nsvseaendn 1 (4.2%) 6 (9.8%)
seivendudaanzitlior 40 (20,160) 20 (20,160) <0.001
(dose of furosemide, mg)
median(range)
szeznaiiutoyandsannitedy 26 (2,144) 45.5(2,108) 0.574
heart failure (month), median
(range)

AMNAUAIVL (systolic BP), mean+SD 117.8 + 17.0 120.8 + 16.1 0.449
ANNAUFIETN (systolic BP),

mean+SD 70079 714+ 120 0.605
dng1NIauala (HR), mean+SD 833+ 144 75.8 + 13.1 0.022
dnsnstuimvesilaiesansdne

(Left Ventricular Ejection Fraction; 27.7 +8.5 2.7+74 0.282
LVEF) (%)

5¥AUA" Creatinine mg/dl, mean+SD 1.53 + 0.58 1.22 + 0.49 0.015
d@1L1989 heart failure 0.425

Ischemic 15 (62.5%) 31 (50.8%)

Valvular heart disease 3 (12.5%) 4 (6.6%)

Dilated cardiomyopathy 6 (25.0%) 24 (39.3%)

Other 0 (0.0%) 2 (3.3%)
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A1519% 7 wanstaldendinananisunlsaneuna (sa)

Q’ﬂwﬁm ﬁﬂwﬁ‘lﬁléfm P value
Tssng1ua Tsanguna
(Additional visit) (No additional
n =24 AU visit)
(28.2%) n=61Au
(71.8%)
JYAUANNTULTIVOY heart failure <0.001
(NYHA, class)
2 16 (66.7%) 59 (96.7%)
3 8 (33.3%) 2 (3.3%)
TsAUsEam
Ausiulaings (hypertension) 17 (70.8%) 32 (52.5%) 0.123
UMY (diabetes mellitus) 10 (41.7%) 20 (32.8%) 0.441
lushiluidengs (Dyslipidemia) 19 (79.2%) 45 (73.8%) 0.604
viaonadonila (CAD) 16 (66.7%) 35 (57.4%) 0.431
Wilauindsmssiin AF 9 (37.5%) 10 (16.4%) 0.036
18 (CKD) 9 (37.5%) 49 (80.3%) 0.086

¥Un AF (Odd ratio = 3.06, 95% confidence interval = 1.05-8.91, P = 0.040), ﬂﬂ’m‘ﬁ'ﬁ
sefuAn creatinine figandtlungudianlssmetunanialonialunisunlsswetuta (Odd ratio
= 2.87, 95% confidence interval = 1.19-6.99, P = 0.019), I}Eﬂwﬁﬁizﬁuﬁmﬂmiﬁuﬁﬂ%
ﬁqaﬂiﬂuﬂdmﬁm‘hqwmmaLﬁuiamaiumﬁmisawmma (Odd ratio = 1.04, 95%
confidence interval = 1.01-1.08, P = 0.027), Q’{Ja8168’339%wﬂ’uﬂamwﬁgaﬂiﬂuﬂejuﬁm
Tssnenuafislenialunisunlsaneiuia (Odd ratio = 1.02, 95% confidence interval =

1.01-1.03, P = 0.027) fauandlunisned 8

deldFnwnueuiieudedeifinadenisulsmeuia tngld multiple linear
regression analysis Wudiitadefinaldun fUaeffszdunuguusaves heart failure 7
NYHA class 3 azdsnalififislonanisuilsmeunaninnin NHYA class 2 (Odd ratio =
13.27, 95% confidence interval = 1.99-88.78, P = 0.008), f{Uefiflszfiuan creatinine 7
gendlunguitinlssmeruafislenalunisinlssme1uia (Odd ratio = 5.03, 95%

Y Y W

confidence interval = 1.42-17.76, P = 0.012) Way ;:J‘ihaﬁﬁimuamwmamum%ﬁgqn’h
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Tunguitinlsameruaifislenalunisinlsame1uia (Odd ratio = 1.06, 95% confidence

interval = 1.01-1.12, P = 0.013) ﬁmamﬂumiwﬁ 9

A15197 8 WaAS Logistic regression analysis Uadeiinasianisunlsaneruia

Factor Odd ratio 95% confidence | P value
interval

msINIsAuITla (HR) 1.04 (1.01-1.08) 0.027
syiugniutiaaneilior 1.02 (1.01-1.03) 0.012
(dose of furosemide, mg)
5eAUA Creatinine mg/dl 2.87 (1.19-6.99) 0.019
FEAUAIUTULTIVDY heart failure
(NYHA, class)

2 1

3 14.75 (2.85-76.42) 0.001
WlaauRndsztin AF 3.06 (1.05-8.91) 0.040

A15199 9 wans multiple logistic regression analysis Uadeiinasnan1sunlsaneiuia

Factor Odd ratio 95% confidence | P value
interval

dnsnN1seuiila (HR) 1.06 (1.01-1.12) 0.013
seAuAT Creatinine mg/dl 5.03 (1.42-17.76) 0.012
JEAUAINTULTIVOY heart failure
(NYHA, class)

2 1

3 13.27 (1.99-88.78) 0.008

n:i o v Ao @ ° [y o
4.5 LﬂﬁﬂULWﬂUﬂQQﬂVINNﬁﬂaaﬂiq (@7U°UU) mimﬁli’a?\mB\iWﬂ'm'la

A = v aa o ° Y] a v
Lﬂaﬁﬂwqﬂ\‘i{]ﬁ]‘ﬂUVlﬂJNaG]E]E]G]T]ﬂ"lill'ﬂi\‘iWEﬂ‘U']a (MUIUIU) V]ﬂJ']IiQWEJ'TU']a I@IEJI“U

linear regression analysis Wu31 Yadeidnasiodnuiniunuilsmevialaun seauen

Pulaanznlsgluailyey (dose of furosemide) Ingnuingtheninisldedulaaiznlsd

luafiinau 1 mg azdwalidllonanisuinsiafilssweruialiiudy 0.01 Ju (coefficient =
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A15197 10 WERIAUFUNUSUUU Linear regression analysis filNafadnsIN1541

Tseanenuna
Factor Coefficient 95% P value
confidence
interval
1gwady (¥), mean+SD -0.002 -0.013, 0010 | 0.755
LN
WNAYIE (AL) 0
LNAVIEYS (AL) 0.148 -0.262, 0.561 0.474
syivendudaanzitlior 0.010 0.005,0.015 | <0.001
(dose of furosemide, mg) median(range)
’3883L?ﬁ’]ﬁLﬁU%@NﬂﬁMﬁﬂﬁ]’]ﬂ%ﬁﬁ]ﬁ}U heart 0.001 -0.005, 0.006 0.853
failure (month), median (range)
ANUAUFIUU (systolic BP), mean+SD -0.002 -0.014, 0.008 0.602
ANUAUFIE (systolic BP), mean+SD -0.001 -0.017, 0.016 0.956
9n31N19LAUNIla (HR), mean+SD 0.011 -0.001, 0.024 0.073
dnsnstuiveslaiesansdne (Left -0.010 -0.033, 0.013 0.404
Ventricular Ejection Fraction; LVEF) (%)
5¥AUA" Creatinine mg/dl, mean+SD 0.347 0.017, 0.677 0.039
@989 heart failure
Ischemic 0
Valvular heart disease -0.071 -0.740, 0.596 0.832
Dilated cardiomyopathy -0.200 -0.587, 0.187 0.306
Other -0.500 -1.690, 0.690 0.406
JEAUAINTULTIVY heart failure (NYHA,
class) 0
2 1.12 0.624, 1.616 <0.001
3
15AUsEAM
mmﬁulaﬁmgﬂ (hypertension) 0.370 0.026, 0.727 0.036
LUIMINU (diabetes mellitus) 0.290 -0.076, 0.658 0.119
ludulwienas (Dyslipidemia) 0.231 -0.179 , 0.641 0.226
waonaenila (CAD) 0.147 -0.215, 0.509 0.422
WlaAulndngain AF 0.351 -0.069, -0.772 | 0.101
1m1e (CKD) 0.212 -0.198, 0.622 0.307
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0.010, 95% confidence interval = 0.005-0.015, P = <0.001) Tut19528213a1 6 Liau hay
WU fhefiflszfumLTULIIves heart failure 71 NYHA class 3 vdsnaliifiulonanis
1AT2ANTTINETUIALINNTT NHYA class 2 dndu 1.12 Yu (coefficient = 1.12, 95%

confidence interval = 0.624-1.616, P = <0.001) lughaiian 6 Wou dauanslunisadi 10

Tnedlothundnwilioudisutadeiifinadesuautuesnisulsmeuia tngld
multivariate linear regression analysis wu1 fthefiimsldodutiaaneylsdludiiiuiy
1 mg srdamaliiilonanisinasafilssmenuiaiintu 0.006 Su (coefficient = 0.006,
95% confidence interval = 0.001-0.011, P = 0.011) Tur95282LIA1 6 LHDU WATNUIN
FUaefliseAUnIITULSIYRY heart failure I NYHA class 3 avdsnalvifislonianisinga
ﬁiiawmmammdﬂ NHYA class 2 Lﬁ'wﬁu 0.601 W (coefficient = 0.601, 95%

confidence interval = 0.102-1.098, P = 0.019) Tua4528217a1 6 whou FAnIANSET 11

A15199 11 WEAIAMUFUNUSIUU Multivariate linear regression analysis Nilkaso

BNTINITUINTINYIUA
Factor Coefficient 95% P value
confidence
interval
seaugndulaaneiiliod 0.006 0.001, 0.011 0.011

(dose of furosemide, mg)

median(range)

JEAUAINTULTIVOY heart failure
(NYHA, class)
2 0
3 0.601 0.102, 1.098 0.019
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failure and reduced left ventricular systolic function) nquiiin1sususeauetulaanizy

Tsaluddigaues nundwugdieimusmgnlsmenuameneilagumadlifiaay
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I¢finsAinwiFesnsguanuesvesiihonzinledumaives Barbara Riegeluay
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#Ueana1Unk (chronic heart failure and reduced left ventricular systolic function) Il
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Y9EWA9 ANTan1sRaUnANINTo1IN1sUINLN waus1uldleas willee Asun

USnwwnne



LUUUUNNUIMUNALaZN15 Me1Tuldaaniznadiu

Sudi vhwedn 91NV SUISIA gTies
29/1/56 56 Taiuam 1 1
30/1/56 57 Taiuam 1 1
31/1/56 58.5 VIR 2 2

1/2/56 58 VIUDLNN 2 2
2/2/56 57 Taiuam 1 1
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M1519LkEAIN15N Block randomization

AU | NG | viunglay Fo-ana woslns | deu | ndu | vuneaw Fo-ana waslns
Kt AiVeld
1 1 25 1
2 1 26 1
3 2 27 2
4 2 28 2
5 1 29 1
6 2 30 2
7 1 31 1
8 2 32 2
9 2 33 2
10 1 34 1
11 2 35 2
12 1 36 1
13 2 37 2
14 2 38 2
15 1 39 1
16 1 40 1
17 1 41 1
18 2 a2 2
19 2 43 2
20 1 44 1
21 2 45 2
22 1 46 1
23 1 ar 1
24 2 a8 2
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A51988M9N15911 Block randomization (§ia)

WU | NAY | HNELaY Yo-ana woslvs | @eu | nau | vueaw Yo-ana waslns
Al Al
a9 1 68 1
50 1 69 1
51 2 70 2
52 2 71 2
53 1 72 1
54 2 i, 2
55 1 74 3
56 2 75 2
57 2 76 2
58 1 7l 1
59 2 78 2
60 1 A9 1
61 2 80 2
62 2 81 2
63 1 82 1
64 1 83 1
65 1 84 1
66 2 85 2
67 2 86 1

IagUaedu 2 ngu nquaziving A
nauy 1 Aenguianansaususeavetudaanizamenuies 91U 43 Ay

nauyl 2 fenguinlinssnwmuuniliaunsaufuendulaansmenuies 43 au




Data entry sheet/Case record form

IRB #
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Patient code

Date

Title :  Effect of self-adjusting dose of furosemide diuretic compare with physician-adjusting dose of

furosemide diuretic in patients with chronic heart failure and reduced left ventricular systolic function

Inclusion criteria ___Age >15year __ Diagnosis heart failure

2/3 of L] edema > 2+ [] JvP > 5 cm from sternal angle L] cxr congestion/pleural effusion

_ LVEF < 40%
__ Oral furosemide 20-160 mg/day
__Sign consent

Exclusion criteria

___Self adjust diuretic correct 5/5

___Cardiac resynchronization therapy device or ventricular assisting device

___Creatinine > 3mg/dL or dialysis patient

___Serum potassium < 3.5 mmol/L

__ Blood pressure > 180/100 mmHg or SBP < 80 mm
___History of ventricular arrhythmia

___Allergy or side effect from furosemide diuretic
____Pregnancy or lactation

___Plan for cardiac surgery within 6 month
___Previous self adjusting diuretic

___Chronic infection, thyrotoxicosis, asthma, COPD

AuUs NUBN
douil 1 Yoyaduae
Foyafiugu
wnewaedl OO0
1. 3l9dy HFLWaY OO heu TIMETODX
2. WA O ¥ne mpgaIN SEX
3.9 ooo U
4. dwih OO0 Alansu AGE
5.dwgs 000 LYURALLAT BW
6. anunsalanw O WlaiSeu O Uszau -

O sseuau O sdseudane/daw.

O nenae/Ua. O Vsayaesaulld EDU
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UszIRNNISNNEG
7. anweulaie IO IOI0) wudsen
8. NSLAUYINLR HiEN oSy

9. Mstusnvesnlaviesansdie L[] %

10.NYHA  [l2 [3 [a

11. Creatinine ABULRNAIANE mg/dL
12. Serum potassium ABULTUNITIN®Y mmol/dL
13, @UMAVDINILIIEUMAT

[J1iem C2vip [3.Alc induced  [4.1diopathic/DCM
|:|5.other_

14 1sAUszanen

16.1 Tsamuiuladings L1 Ju [ hidu

14.2 e L @u O Lidu

143 lsploduge [y L] Lidu

14.4 Tsavaeaideniila L] Wy [ Tadidu

14.5 lsplauindameatn AF L] &u L] Lidu
10,6 TSAUTEDIRIDU oo
15. gniildlutagiu

o [IBblocker [1& [ 'lif

o [lace [Jd [ hid

o [lars [I& [ hid

o [Jcce L& [ i

o [Ipigitalis [] 8 [ gl

e [ |Aldosterone antagonist L1 [ g
o [nitrate [ [ i

o [ Hydralazine [ & [ i

o [ iabradine [ 8 [ lifl

o [ Trimetazidine L] & [ i

e [ ] Oralanticoagulant [ &1 [ hidl

SBP/DBP
HR

LVEF
NYHA
SCRO
SKO

ETIOLOGY

HT
DM
DLP
CAD
AF
uD

BB
ACEI
ARB
CCB
DIG

NT
HDL
VB
T™Z
OAC
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d2ui 2 nan1sANYIIY

16. aansAne 1 L1y
Extravisit OPD _ 97u3uAsslu 1 oy Admit _ 91wiuasilu 1 ifeu
ED _ dwuasilu 1 heu

Death [] No [] yes define
Loss F/U L] No L] Yes

Side effect L] No [] yes define
17. udensAn® 2 Lhiou

Extravisit OPD __ 9713uAsslu 1 thiau Admit _ 91uiunsdlu 1 sy
ED _ d1wiuasilu 1 hou

Death L] No [] yes define
Loss F/U [ No L] Yes
Side effect L] No [] yes define
18. ®AINTSAN 4 Lhou
Extravisit OPD  fwauaselu 2 Wou Admit  s1usuedslu 2 e
ED  swaundilu 2 ieu
Death L] No [] yes define
Loss F/U [ No L] Yes
Side effect L] No [] yes define
19. #AINTSANYT 6 LhDU
Extravisit OPD __ swaundslu 2 ileu Admit  $wauailu 2 e
ED  swnunddlu 2 dou
Death [ No [] yes define
Loss F/U [ No L] Yes

Side effect L] No [] yes define

20. 594 6 Wiou

Extravisit OPD  suaunsslu 6 iew Admit  s1usuadelu 6 idteu
ED  swauedilu 6 ey

Death [] No [] yes define
Loss F/U L No L] Yes
Side effect L] No [] yes define
Creatinine Augamsdny  me/dL
Serum potassium §uqmﬂws§ﬂww ~_ mmol/dL

OPD1
ED1
DEATH1
LOSS1
SE1

OPD2
ED2
DEATHZ2
LOSS2
SE2

OpPD4
ED4
DEATH4
LOSS4
SE4

OPD6
ED6
DEATH6
LOSS6
SE6

OPDSUM
EDSUM
DEATHSUM
LOSSSUM
SESUM
SCR6

SKé
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