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4 # C646928 . MAJOR MEDICINE (Cardiology)

KEY WORD:  ANMRINONE / SEVERE CONGESTIVE HEART FAILURE / HEMODYNAMICS
PRAKARN CHARUWAT : EFFECT OF AMRINONE ON HEMODYNAMICS OF
PATIENTS WITH SEVERE CONGESTIVE HEART FAILURE. THESIS ADVISOR : ASSO.
PROF. TAWORN SUITHICHAIYAKUL,MD THESIS CO-ADVISOR : ASSO. PROF.
DUANCHAI CHAYANONT, MD. 47 pp ISBN 974-632-252-4

This research aimed to evaluate the clinical, hemodynamic and laboratory responses to amrinone
in patients with severe congestive heart failure. The research was pre and post experimental design. Student’s
t-test was selected for statistical analysis.

Ten patients, admitted in department of medicine at Chulalongkorn hospital, were enrolled to
this study. All the patients had severe congestive heart failure from ischemic heart disease or valvular heart
disease or dilated cardiomyopathy. Amrinone, an inodilator, was bolus injected and infused for 24 hours.
Pulmonary artery cathetherization was performed to measure all hemodynamic indices before and at the hour
of 0.5, 1, 3, 6, 12 and 24 after amrinone infusion. The clinical and laboratory changes were recorded before
and at 24 and 48 hours after the amrinone administration. The ECG was continually monitored during this
24-hour-infusion.

Amrinone could improve most of hemodynamic indicies. It increased maximal cardiac index by
48%, maximal stroke volume index by 54%, maximal left ventricular stroke work index by 60% and
maximal right ventricular stroke work index by 54%. It decreased systemic vascular resistance maximally by
29%. The changes in heart rate, mean pulmonary arterial pressure, mean aortic pressure, pulmonary vascular
resistance index and pulmonary capillary wedge pressure were not statistically significant.

90% of patients had clinical improvements within 48 hours with amrinone infusion. The
important adverse effect was asymptomatic thrombocytopenia which was found in 2 cases.

In conclusion, amrinone improves clinical and hemodynamic parameters in patients with severe
congestive heart failure and the important adverse effect is asymptomatic thrombocytopenia.
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AMI

BSA

CI

CcO

cvp

ECG

IHD

LVEDP

LVSWI

MPAP

NYHA

Mednadansal waz dide

Acute myocardial infarction
Aortic regurgitation
Body surface area (mz)
Cardiac index AMANINA CO/BSA(L/min/m’)
Cardiac output (L/min)
Central venous pressure
Dilated cardiomyopathy

- Blectrocardiography
Infective endocarditis
Ischemic heart disease
Left ventricular end diastolic pressure Iamlaguszanaim
Ny pulmonary capillary wedge pressure ﬁl’llﬁﬁﬂﬁqmﬁ‘;ﬁ
783 pulmonary vein Wag mitral valve
Left ventricular stroke work index F‘hmmmngm
LVSWI = 1.36(MAP - PCWP)S1/100
Mean zortic pressure HAAMAAAUIRAHYBY aorta M
PMMAP =  DP+(SP-DP)/3 iila
DP = diastolic pressure 8z SP = systolic pressure
Mean pulmonary arterial pressure ABAATINAURALYD
pulmonary artery AMNINAMNFNTHLINU MAP wei L
systolic. L8z diastolic pressure ¥8N pulmonary artery LWNU
systolic WA diastolic pressure Y8 aorta
Mitral regurgitation
New York Heart Association %’\ﬂﬁ' Wi functional class Tu

sj’ﬂ’wma cardiovascular diseases Wy 4 class Mafl

class 1 = asymptomatic except vigorous
exercise

class 2 = dyspnea with mild exertion

class 3 = dyspnea with daily activities

class 4 = dyspnea at rest



PCWP

pPVC
PVRI

RHD
RVSWI

SVI

SVRI

VHD

Pulmonary capillary wedge pressure VED) mmﬁ'uqﬂﬁv'u
waanlaaauatlan 19N balloon-tipped triple lumen
catheter ‘nm::ﬁ inflate balloon Iﬁligﬂﬁgu pulmonary artery
Pramature ventricular contraction

Pulmonary vascular resistance index ﬁwmmmﬂgm
PVRI = (MPAP — PCWP)80 / CI

Right arial pressure

Rheumatic heart disease

Right ventricular stroke work index ﬁmqmmﬂgm

" RVSWI = 1.36(MPAP — CVP)SI/100

Stroke volume index AIWINIAIN

SVl = stroke volume/ BSA
Systemic vascular resistance index AMUINUAN
SVRI = (MAP — RAP)80/ CI
Valvular heart disease
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MMM NIIY(Research Questions)

1. Monunan
1.1 Amrinone 3N30uRY cardiac index 11 209 Tugthefiinmzhla
sumaat U lavsala
2. MONTN
2.1 Amrinone dansam i hemodynamic indices Su qﬁ%uw%ahi
2.2 Amrinone mmﬁm‘iﬂﬁ’mmsmqﬂﬁﬁﬂ’um@ﬂaﬂﬁqﬂénﬁﬁuw‘%alﬂ

V 4 g < ¥
2.3 HATNLANNTAQYUBY amrinone Hazlsia



SngusyeaduainaIqn(Objectives)

WaUsTLAIUMSNaUALDIRD amrinone  NNAATIN (clinical) MM3lradaulaiio
g o Ala ¥y ‘Jd s 24 1)
(hemodynamics) WazNNWBIUFUAMS  (laboratory) ‘lu@mﬂmmazm’[qammmamq

FUL
3z U (Hypothesi
o . . = 2y = Y Y
1. Amrinone §W130W3 cardiac index AU 20% Lugthaniiamzmladumar
DHINTUUS

. ° v Y y o s 4
2. Amrinone 37307 1 hemodynamic indices 8U 10U
3. Amrinone 330 laIManIndilnvasthefiu

M A (Key Words)

wonsluu (amrinone) m’;zﬁ'ﬂaﬁummadwgutm (severe congestive heart

failure) msvadsuuaeladia (hemodynamics) cardiac index

ﬁ'}ﬁﬂwL%gﬂ;jﬁ’amiﬁ'lﬂmm‘iﬁ'ﬂ( Operational Definition)

1. amzmladumarntheguuse mngds amzinladunmidaoglu New York
Heart Association class 3 WAt 4 @8l New York Heart Association LA3aiINANNEINTO
Timsynaanssaldihy 4 szaude
class 1 laiflanmsynriusanmasmaatnwinaiund
class 2 wilegiilapantdimumuund
class 3 nilaniilavhiasasuszriurhii
class 4 wiilaawsiluyasin
2. Hemodynamic indices vangde awnnilwadineg huedssmslvaizues
Ta#ia loun cardiac output, cardiac index, systemic vascular resistance, systemic vascular
resistance index, stroke volume, stroke voiume index, pulmonary capillary wedge pressure,
left ventricular stroke work, left ventricular stroke work index, right ventricular stroke
work, right ventricular stroke work index, mean aortic pressure, mean pulmonary arterial

pressure, pulmonary vascular resistance Las pulmonary vascular resistance index



3. Body surface area (BSA) %anata Fuifnreriume dwmhoflumsawes

(m”) fnalanngas
BSA = [height(em)]""" X [weight(kg)]"**" X 74.49

4. Cardiac output (CO) wansd Uhnaudaaiignguiasenmnilalunm 1
1§ fwhodu dasaeund (L/min)

5. Cardiac index (CI) mnﬂﬁqﬂ‘%mmﬁaﬂﬁgﬂg{uﬁﬂaaﬂmﬂﬁ'ﬂﬂunm 1 Wi
fauiifinuesieme 1 manwes muldangas c1 = co/BsA Simbuduaas
fouNTisas e (L/min/m’)

6. Stroke volume (SV) ¥aNgia ﬂ‘%mmﬁamﬁgngvﬁwaaﬂmnﬁ'ﬂa dlavhlatiu
i 1 a% fimhoniudeddas (ml)

7. Stroke volume index (SVD) wangd USnaudeniignguiasenmniila e
Wi 1 eSidaiiufiianesinme 1 msuwas dnouldnngas SVI = SV/BSA
fiwmhuthuiiadansadananamaaLns (mizb/m’)

8. Mean aortic pressure (MAP) ¥ansi erawsulafininasuas aora funle
NNYNT MAP = diastolic pressure + (systolic pressure-diastolic pressure)/3 Imimiu
HaduesUsan (mmHg)

9. Mean pulmonary arterial pressure (MPAP) NN d’lmmﬁ'ﬂaﬁmaéﬂﬂaﬁ
pulmonary artery ﬁwmmlﬁ'mﬂgmtﬁmﬁ'u MAP udlgan pulmonary arterial systolic and
diastolic préssure N aortic systolic and diastolic pressure Imhaduy Jadwassen
(mmHg) LBUAU

- 10. Systemic vascular resistance (SVR) wang@s anusumulassingaivasa
BFanmams ANNUINGAT SVR = (MAP-CVP)80/CO divaaiilu enzi-3unii sia
BUGLIRS (dyne—s;cm_s)

11. Systemic vascular resistance index (SVRI) ¥t anuamumulassinyes
WoRMFanTsNMY  FaRuifIaIT M. 1 - mMsNmas MUlgngas SVRI =
SVR/BSA fimbheiiiy e1eid-5nfl do wufiins’ #amaemns (dyne-s—cm /m’)

12. Pulmonary capillary wedge pressure (PCWP) wanody anuaulafinuag
woaaldandeslulen Talasasld balloon-tipped triple lumen catheter Wl luviaan
onualen uaziaanueulafinunisi inflate balloon TWaany pulmonary artery Sivitha
Wufiadnsusen (mmHg) |

13. Pulmonary vascular resistance (PVR) WaNgiiN A1NGIUMMUYNNDALEN
UJoa AMnuANgns PVR = (MPAP-PCWP)80/CO fmbhaiu avsi-319 s

LBUMNAT  (dyne-s-cm )



14. Pulmonary vascular resistance index (PVRI) PNET ANNMUMNUYDIVABR
Aaavan AoRUTRITBITNME 1 MRS AMNUNNGNs PVRI = PVR/BSA i
o sed-5und de wufies” demTaees (dyne-s—em /m’)

15. Left ventricular stroke work (LVSW) #angda Audlannmsiiugzes left
ventricle 1 A5 dnnlanngns LVSW = 1.36 (MAP-PCWP)SV/100 fimbnily
MR- NSHEASY (gm-m/b)

16. Left ventricular stroke work index (LVSWI) ¥anade aufilaainmsiiudi
299 left ventricle 1 ASY ABRUATILDITHMEG 1 MITHLINS Amnnldnngns LVSWI
- LVSW/BSA  imbaily n3u-1imsaemseiunsaanss (gm-m/m’/b)

17. Right ventricular stroke work (RVSW) %angiN udlgannmstiusuas
right ventricle 1 a dannwlaingms RVSW = 1.36(MPAP-CVP)SV/100 iiwg
F nda-RsHRss (em-m/b)

18. Right ventricular stroke work index (RVSWI) #angiN Auilanmsiug
284 right ventricle 1 A%1 doRuNEIIa9MY 1 MTUNAS Analanngns RVSWI
= RVSW/BSA fwbaflu ndu-1unsaamsuianssnenss (sm-m/m’/b)

19. Anzniadandh (thrombocytopenia) ¥aNate Suun3ndan (platelets)
NHMIATIT CBC dhan 100,000 /8143,

20. amzamuaulafios (hypotension) wsnedeanusuladin sndh 90/60
mm.Hg. ’

21. AN aUHNTIMIZFULSI (severe cardiac arrhythmia) ¥3NETHN ventricular
¥38 supraventricular arrhythmia ﬁlﬁmamumﬁams%'ﬂmﬁ'aﬂm antiarrhythmic drugs.

22. AMEMIMNUINAUHNUNGTULTY (severe hepatic dysfunction) 3NN
anafiaUndfieiuddulosnsawuldann liver function test AN liver enzyme gaLAiY
3 haaaamdnd

UM S8 (Research Design)

Wumsiawidmeses  laamsinmuseiiuds Aoy uay waamsivien (pre and

post experimental design)

MsMmnuauacIame(Sample Calculation)

1. Two related group, pre and post experimental design.



2. Data summary Sodudiady (mean)
3. $maug (N) = [(Z,+Z4)Sd7 A
4. Type 1 error = 0.01 (Z,=2.33)
Type 2 error = 0.01 (Z,=2.33)
5. Differences of mean between pre and post treatment cardiac index (A) = 0.36
6. Standard deviation of the differences (Sd) = 0.20
7. snnudathainipeiiganhiy 7 Tumalfifesldehetanhau 10 awn
nnasateidnaldddnias |
M difference of means Wz A1 standard deviation of the differences WD 5 UaY 6

¥ o d
1dlﬂﬂﬂ§1ﬂﬂ'139']\‘]a\3°ﬂ 3

U mea3e5553(Ethical Consideration)

1. ilesmnmsianwiiluay Seldfnasmsitennutasnss  Tas monitor
ECG, vital signs, M3ngameiasiiims waz naasiilewunatnaude

2. Tnmeneiidasduiuuiioy stwia wed waswadzanmsiin wu
D fiuad annnh wade aedugthoihazldiuussTaninnlasimsi

3. npuAaldanhedImMsAn 161’%@@1»?’@'13’;ﬂm'mﬁ'a;gaiﬂﬂamﬁﬂﬂ WAz
asneieismsfiadly naanausaTINaT L ATIBIEA Lﬁalﬁ'pj'ﬂaﬂﬁuﬂamﬂﬁs’auiﬂﬁms

(informed consent)
Tane lumMsias (Limitation)

U n’nl | ar ¥ 1 s f v 4} 1 L ] as
1. dtheddiamzmlasumaatiguise  dnlasuadughines Wy ady
— . > & . N o
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ﬂ%ﬂ AUIFIUNITUNLALIUDN

Amrinone LHupyWUSuRY bipyridine sansonszfumsiiuduanhladianalnd
AN glycoside WAL sympathomimetic drugs — amrinone aaﬂQﬂ§IQHﬂ15§U§Qﬂ1iﬁﬁﬂ1u
yaatdulnsd phosphodiesterase fraction 3 S cyclic AMP ‘[umaﬁl,ﬁumﬂ%u
ndanilornlatiusiussin(®)  yananiiy amrinone faiinadanaandaninly  Ynla
vasodilation L@ peripheral vascular resistance 9083

Benotti WazAME 1ﬁ'ﬁwm'sﬁnmmﬂwaL"’J‘ﬂuiaﬁmmQ’ﬂaﬂﬁ'ﬁhﬁummﬂsﬁhm
amrinone  gthodulveiiflugihavdshdanldsy vie desdula wudh amrinone
§INIOUAN cardiac index @0 peripheral vascular resistance waz Mlvamezinlaguiven
vouftheddu(3)  luhuoudsniu Goenen wazAnEWUT amrinone MInsoTliile
Fnuity Tuthediianeilasuvaamsamsehdaitiaila (open heart surgery)(4)

Taylor WazAE 1ﬁ’ﬁnw'uﬂ’ls'l‘z?'mﬁlupjﬂ'mﬁﬂaé'ummmﬂmazﬂé"ml,ffaﬁ'ﬂqmﬂ

RIUWAU (acute myocardial infarction) WU3) amrinone &3NIOLNN cardiac output LA

a0 peripheral vaseular resistance iz lagumardau(s)

Marcus Wazame laanudSauiisu M3l amrinone AU dobutamine YN4NA8H
{@easlugithe idiopathic dilated cardiomyopathy N3AM2:WIlANMY WU amrinone
#3096 pulmonary capillary wedge pressure Was right atrial pressure lagina

dobutamine WAE ANIOLAY cardiac index lGAWS AU L6 amrinone §i maintenance dose
friuaund dobutamine FRaUTU maintenance dose Tugtheduny 91U(6) waz a3
'lﬁ'm’[umju B—adrenergic agonist 15U dobutamine ﬂlx‘lﬁﬂﬁlﬁﬂﬂ’i'}ﬂgm‘mi
downregulation 709 B—adrenergic receptor mhilseansmweasnanas(?)

Sundram wazAME AU Uretsky wazpmlatlSauiiisumsly dobutamine aehaiiien
iU dobutamine $INAY amrinone ‘lums%’nmpjﬂmﬁﬁmuzﬁﬂaﬁ'ummmnkﬂ idiopathic
dilated cardiomyopathy WU amrinone mmsma’%qu‘éwm dobutamine ¥ lviwilatiuen
ﬁ“ﬁ’u‘]—, ﬂﬂl&iL‘ﬁN myocardial oxygen consumption(8=9)

Cheng uwazAow lanunugiths 2 9% pulmonary hypertension U@y
biventricular failure MendeNnlasumsthdaaunla nsld amrinone Faafy



isoproterenol WaT amrinone FINAY dopamine §NSDAM pulmonary arterial pressure LA

pulmonary vascular resistance o LLasz’liﬂLf\iN systemic blood pressure leta 5096(10)

Butterworth WWazani I@AnmHaYe amrinone TugthuitldSumsidaahlalald
iedastaauazinlafien (cardiopulmonary bypass) WU pj’ﬂaaﬁlm’%’u amrinone &139
panadssaauashladinuldlanlidasld epinephrine infusion  luuoiziigithedldsu
waan (placebo) d1uTnailaTu epinephrine infusion tiathelumsnanaiaslanuasin
Taifis M3l amrinone 9zdzAINAT epinephrine iz laidanfuninaiiunayaaa
(11)

Levy UAvAME LAANWINANDY amrinone M@ vascular resistance WA capacitance
waziNadanama inotropic 8kl 1w13a1% amrinone Tugthaidriumsthdalalas
fasldindasdonuaziladion Tasda amrinene Whynavaanidenslunsiisidonlna
mutadestanuasilafisnathemiiaiigue WU amrnone §INTOVEIEVADN
Faanavoandeafuasvasadeaiss  suluausiBlaawulumsinnameila

’a"ummuanmﬁah]mﬂﬂﬂéﬂiz@i’umsﬁuﬁmmﬂﬁ'mtf'zaﬁ'ﬂa(12)

Goldstein wazAnzladnwm electrophyéiologic effects 98981 amrinone 'lu;j'ﬂ’;ﬂ
Wladume wuth amrinone ¥t atrioventricular conduction i1 wazlaivhldiAaane
wladufindame (ahythmia) szvinaiiienluzaedu 9(13,14)

At RIAIARINMILEN amrinone ABAMIHAIAEAAN (thrombocytopenia)
amudulafing (hypotension) Aauld eden wariimsiUasuwanaaduluiangu
(liver enzyme alteration) UnaNIaRiamznlawuinndls Fwatraidsase queil
wuldian(15) yananiiu amrinone #3010 arterial oxygen saturation f1ae  wazvhly
iBenlwadamalues (pulmonary shunt) ifiaduaan(16)

Gt amrinone FoidumilfiqouniAidu maneszms  wonfuaaaifhhez
finadlugthafiinmemladumes “Fildud nszdumstudsesndmiionla (positive
inotropy) ﬂ'szﬁums‘ﬂmﬂﬁmaﬁngmLﬁaﬁ'ﬂq (positive lusitropy) ¥ lvmsthIWHehu

A-V node #lu (positive dromotropy) YNMMALAUSIIU (chronotropy) WAyl

yealdanueN86(vasodilation) (17)
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nqalssnnaihwmnslumsidseeil da fiheiifamshladummathquused
Suliznwnlulsawenua shatheildsumsdadanthhmsdnninanngaszans
fratn da fiheffiamuhladuvmatnsuusedsuliifugihalueuwunagsnssy
Tsowennaywrasnsel lesfinasimsdaidandaethegiail

Inclusion criteria

V1 as b4 < AW
1. fthevialadaumaiguusy NYHA class 3 wia 4 niuliluuwunengsnssu

Tsanenunaqunasnsol

X o [y A 'Y » =
2. Qﬂaam%aummm cardiac index #PHNIN 2.6 L/min/m?2 uaz pulmonary

capillary wedge pressure NN 15 mmHg.
Exclusion criteria

1. Eéjﬂ’ltlﬁﬁ primary pulmonary hypertension ViED) primary pulmonary disease
FRngn Us2If, MINTITNeme, MNNIANTION Waz arterial blood gas

2. @lﬂjﬂﬁﬁ left 139 right ventricular outflow tract obstruction L#U aortic stenosis
pulmonic stenosis, hypertrophic obstructive cardiomyopathy 3ﬁﬂ5ﬂﬂ1ﬂﬂiz’3’§, IR
MY war Aauiseaztaumla (echocardiography)

3. Q’ﬂw severe cardiac arrhythmia

4. pj’ﬂaﬂﬁﬁmsﬁﬂmuﬂaﬂmﬁﬂﬂﬂﬁ 3 serum creatinine LAY 3 mgrdl

5. Qﬂaaﬁﬁmazm‘%mﬁam‘fﬂ (thrombocytopenia)

6. Fihafifamemshaurasiuiounfisuuse (severe hepatic dysfunction) Tag
3 liver enzyme gannfiiu 3 oh

7. ifthoansaansss via Whuanyas

8. wihaaeipand 15 1
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35MsuazMLLNIniL oeve terventio

éﬁ']’mﬁ%'u'lﬂu‘[sqwmma wazldsumsan@antnhmsinw  azldsumsiies
AEazdne wazannufugauhumsiss winmerleumsusadadauliindi

1. FndszifuazaTasume duiineins, smsuday, 10anuaulais, Twas,
cardiac index, pulmonary capillary wedge pressure, ﬂ‘%wwmﬂamazﬁaﬁ"ﬂm NOULAZ
SEVINMMSAN!

2. UU¥In BECG 12 leads AaUly amrinone

3. mxtﬁamﬁamﬂa platelet count, liver function test, creatinine, potassium

wdmniusHlY amrinone Wavaaadanei |

1. Loading dose ¢t amrinone 0.75 mg/kg Turia 3 i

2. Maintenance infusion 1% amrinone WA 5-10 meg/kg/min Waz Lifiu 10
mg/kg/24hr(18)

3. m hemodynamics Iﬁﬁﬁuﬂﬁﬂ’lﬂféuﬂ’mﬁ"l 1 7. (cardiac index Lﬁuﬁulsjﬁq

[ 4
o <

20% 30 baseline %138 cardiac index 188N 2.6 L/min/m2) W loading dose Thdneie
amrinone 0.75 mg/kg.

4. Sudnanuaulafom o  systolic pressure ARMNINNTY 20 mmHg. ¥3D
Fwasannnin 12007 Wie Fwastiadu 15% snanth bascline TWae infusion rate a9
1viaa 2-4 ;ncg/kg/min.

5. Infusion rate WazsszaEthalddumn YSumumsnouauawasgihe
Junaldann Fwas, anuaulain, USinatldanenasa., arthythmia, pulmonary capillary
wedge presure, cardiac output ILag cardiac index szaxnm’lﬁ'mf?wmlmﬁu 24 B

6. uswndadaniilaEusy, 7 24 1. uar 24vuvdnvgalien amrinone
(videtiuilanmasum fstaznmnlvtniagady 24 m1.)

7. lLLEDAINTIA liver function test, serum potassium, BUN, creatinine Li‘jal,éu .
s wazilndu gamalyitn amrinone

8. Monitor ECG AaUWaEseWINM35L9EN amrinone

9. 9AUUIAYBY amrinone V3BNy ALl

9.1 Hypotension
9.2 Thrombocytopenia
9.3 Laboratory evidence of hepatotoxicity

9.4 Severe cardiac arthythmia
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151 HALAEMSUUNATIUTINTBNA(Outcome Measurement & Data Collectio

1. tAfin hemodynamic indices WATAWINILABSIN T 0.5,1,3,6,12,24 7.
naalvitn Smgamnauasy 24 sy, ivuiinlunasvgam

2. 1539 variables A qludd 1. luwaegihouaunu Ehuma ballon-tipped
triple lumen thermodilution catheter woi 7 F Zldihu subclavian vein Lﬁ'ﬂﬂag"lu
pulmonary artery @1 pulmonary capillary wedge pressure (PCWP), pulmonary arterial
pressure (PAP), central venous pressure (CVP) Fnsalalagnse  cardiac output &

s L4 - = J J 3 v
index Yalalagld thermodilution method(19)  daumadu 9 sansodinlaan pressure

& output data ﬁ%ﬂlﬁ(zo) ; Tﬂmﬂ%aﬁ microcomputer Y24 Baxter model COM-2P
(Bdwards critical care corporation, Irvine, California)
3. mMsUsStiiNeIMI  ULazINITLAMN NN AANEN T,ﬂﬂg] orthopnea, dyspnea,
crepitation W82 peripheral edema Lﬁa 24 1Laz 48 Tu.
4. TuFinUSinaudainlan, monitor ECG, record ECG #nizi3uuazugnm viauniz
#13 arthythmia wlawa lab 6199 ez Tufinusdradsendieannen
5. M5UINDAR UMTIANG
5.1 \iDaR interobserver variation MFIAFIEN luttheudazy 279
Tosinmuaniu
5.2 Lﬁ,aaﬂ intraobserver variation A1¥30 cardiac output LA index Tuua
qxA axhlanIsinase 5 A% wdnALRAEN 3 Mestnanlasdamgde LAz
gnaan
5.3 ‘Iunsﬁﬁ'rj’ﬂmlﬁ%’um%‘u Jagent 1By, digitalis, dobutamine &1
stz w3e. inotropic drugs U4 Tiweaiaanasassmniug Ly wazwenenalaliam
Iudiinaramstivsuasnladhlusn

MSILATZIDNA(Data i

o oV ¥ oo o . . . . 1 ‘J
MIIANENVDYS TosldaddBanssonn (Descriptive statistics) MWANARYUDN
WINHLABIAN ) TNABU LALVAT intervention WA [FaBABIBYNIY (Inferential statistics)
3 [y N ' I o |
NAFDUANNANNUANGN A8 paired t-test LAUAIA p value 91 0.05
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vj’ﬂmﬁLﬂ'ﬁm’lumsﬁnmﬂ%v'qﬁﬁﬁwmu 10 AU URLBUAAN f]Lf‘]'mﬁ'upj'ﬂaﬂ 9
Toanmsuh 1 waz MWi 1 uay 2 thadalval (60%) Anmzhlasguwatathegy
wnnlsandaniiawlanaiden (ischemic heart disease, IHD) 30% maushle Lo
p03RNEHUNEY (acute aortic regurgitation) LiBIINMSAAEHS (infective endocarditis)
wazdn 109 nndiiasnlaiinns (dilaed cardiomyopathy) Tusniugihy 10 auil
Wugthene 8 au (80%) wihavis 2 AU (20%) mqé’ig\um' 32 4 87 U mqmﬁa
611

Amrinone SMITOURN cardiac index MNNT 20% uazitHEAUNNEEH (p =
0.02) waithlnh 6 WuanGuls amrinone (30 1.52 = 0.56 flu 1.83 + 0.53
L/min/mz) ke cardiac index L“V'?I'N‘?Tu 48% (2.25 + 0.42 L/min/mz, p = 0.005) uwaz
47% (2.23 + 0.56 L/min/m’) 15l# 12 wavihlnd 24 mudeu (snsdl 2 uay
m‘wﬁ 3)

Stroke volume index (SVI) LANGu 11% 10 14.87 = 5.39 1fu 16.46 + 5.70
mi/b/m’ (p = 0.019) auadlandl 0.5 nasnEalil amrinone LazIRNIUEDY Jaud
Fladl 24 SVI LAY 549 (22.84 = 6.19 ml/b/m p = 0.003) (MFNT 3 WA
7 4)

Left ventricular stroke work index (LVSWI) 133 33% 90 11.74 + 6.28 1§l
15.57 +5.42 gm-m/m_ (p = 0.006) maudlafl 6 udimaluedl 24 LVSWI i
60% (18.86 + 6.26 gm-m/mz, p =0.014) (m‘mﬁ 4 LLazmwﬁ 5)

Right ventricular stroke work index (RVSWI) Lﬁm";’u 23% AN 3.62 + 1.09 Wl
4.46 + 0.95 gm—m/m2 (p = 0.029) ﬁ%ﬂiﬂﬁﬁ 0.5 LAz 30% (4.69 + 1.62 gm—m/mz,
p = 0.005) ﬁ%"’f[mﬁ 3 war 54% (5.59 + 2.68 gm—m/mz, p = 0.08) fiTaad 24
(mi'nﬁs LLazmwﬁ 6)

Systemic vascular resistance index (SVRI) 8@ 29% 300 3634.90 + 1072.98
(lu 2567.77 + 985.51 dyne—s—cm_s/r'nz , p = 0.01) Faaialaedl 12 waz 27%
(2668.00 + 639.95 dyne-s-cm  /m’, p = 0.016) fTaad 24 (TN 6 wazawil

7)
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Pulmonary capillary wedge pressure (PCWP) anadtaniasann 26 + 8.64 1y 24
‘JQ'/ A:' ¥ Tl @ s o,
6.63 mmHg. N5 lad 0.5 Lmlmuﬂéwmymmnm (p = 0.7) uaz PCWP aaadann

b+

Nga #lnf 12 Aa anm 22% (20.22 + 5.25 mmHg.) e laifiTiadameadifiu
A (p = 0.07) (5Nl 7 wazawi 8)

zhumsm%’ﬂuu,ﬂm'lu heart rate, mean pulmonary arterial pressure (MPAP),
mean aortic pressure (MAP) L@z pulmonary vascular resistance index (PVRI) laifiale
SAada (p > 0.05) (579 8,9,10,11 Wazmwi 9,10,11,12 MUEIGU)

wadlei3u amrinone Hihy 9 Au (90%) finmsmandiinditu maly 24-48
T wasilidine 1 90 (10%) Fenmslidau Ty 48 $alws (awdl 13) Tugfthy
ischemic heart disease LiwirhgjtheiiomsiSumben vi3esl ST-T changes a1 ECG
monitoring &AMV amrinone |

HAUNIANANEGT amdnone wWud1 Wiy 2 9w (20%) fimmzindadans
(thrombocytopenia) aamwid 14 walaifisxmsmaeedin Tinsawule jitha 2 9y
(20%) § PVC waz 1 T 2 5709 (T bigeminy PVC Q’ﬂ'm*ﬁq 2 98 lifanmama
adiin warliiimswdsuulssssanusulaiin Hihe 6 T8 (60%) lufinathades
i warlifigihenela denafiounfuns liver enzymes WAy 2 oh
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gihannneitrsnlumsinmnasiil famshladummataquuse wasinens
amslidiu wielasumsshwnean disitalis, sndutlaane waz vasodilators DHUT Uay
pj’ﬂwdau'[mjﬁ underlying heart disease (i ischemic heart disease (THD) agnlsfau
amrinone hansovnlviszuulvadauuaslafiodiulaglaivhWiin myocardial ischemia 34
RATIANUNNBIMSLIUNUIBA %38 WU ST-T changes 910 ECG monitoring and record

msfiszuulvadsuadladndiv  Wesnnnimsdisivetiituhaumesda
289 cardiac index (CI), stroke volume index (SVI), LVSWI, RVSWI  2nzlatinu
systemic vascular resistance index (SVRI) Aanaemny  cardiac index L'%'mﬁuﬁm‘%aﬂ ‘](313\1
uigla?l 0.5 wasINlaFugn amrinone wiluzausn cardiac index Haufiadulaide 209
wor ldfidaddamesdd  Tuantlng 6 Tuaudeialand 24 cardiac indexSuiiadu
NN 20% B 47% uariivudAnneadd  Tudnihlnd 12 fehlnd 24 cardiac
index ialafienlndifssdusnn Ml cardiac index tRMANFAE L ldMINB AN
amrinone PEAGNSE WlasanlumsAnmn onset of action 289tnii  wuhmnaansasan
QAR cardiac index lamelu 20-40 iinaenl@suUtNuUY intravenous bolus &

e - =5 y \
infusion(4>21,22523)  m3W cardiac index AUz lumsannilonszfluwsizi v
XY y P [ i A r
bolus dose NlAlumsanmihfasnieeiiseeull war maintenance infusion dose u
MsAnENTl (38N 5 meg/kg/min WaztNaiy 7.5 meg/kg/min Waz 10 mcg/kg/min
o a v, & = <
MUY - AIUY szﬂzL'Jmﬂ’&'lumsmmmﬂmauﬁwmmgmm YWIDUUANWaLING QL
& @ & w £ P a
Wunaszanm 3 Hilw wee 3 mlwllusradugnigegauesnn Faveaansoions
M9 hemodynamic lamawniwaseng q lumlinn 6 nawmnnGalin  duiu wasam
& - = & a | E=d J H C A’ 4:? r o s g aa k4
11399 6 AudU TN 24 Fawud cardiac index tNNTUBINANIAINGER  mMsld
3 A s [ - o 1Y) = & =z
intravenous bolus Wa¢ infusion maznafsunvesldinnfiazaulumsinmil anvae
< P A o ] ) b Y o s o 3 ot LR 4
wWhaumgranie Mhlilinwud ffthadeenuaulafiomlumsdomil  wazazwuiiyg
A o kL \J d Vel
ﬂaaﬂm‘%’uaw’[uvuwmgqq sufiasmeiilaannath Wasmnmlunnegeq asiinaan

systemic vascular resistance NN UYINAMNTY (dose related effect)(24) ﬁj’ﬂﬁﬂdﬁu
: : : 4 - &y

Tnaj azeauauassiasnluag 7.5-10 meg/kg/min  waztiianan gthaluamziduiu

aalasumsspwatenads  dau Tumalfidase fiReianuiug sl bolus
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dose Tuping 0.75 mg/kg wianAUEHIW intravenous infusion GI8UWIN 5 meg kg /min
uaxgna‘luﬂ'%\ﬁ;'ﬂm 1 cardiac index lafinzu uazlifiomsthadsadug fadsly
intravenous bolus ‘g'lﬁﬂ 1 dose W'S"auﬁ'mﬁ'u maintenance dose (i1 7.5 meg/kg/min Lag
atalsionuiasardaulviseunaud preload vasfthaiaswavdald twszdh preload
TaliiReawansiiia inotropic drug suiluduanesagithale

o R R a Lo o & < a
MISINNYDN  cardiac index Lﬂﬂ"'\nﬂf]ﬂﬁﬂa’]ﬂmuﬂaQﬂﬁzﬂ']iﬂaQﬂ']u a2 LNN

myocardial conm‘actility<23525) LYz 8% systemic vascular resistance(12) 1aafidalaids
X - o 9y s &
M systemic vascular resistance mmaﬂugﬂwﬁlmumu Wukamnanmsanasues

. - . pe—— L L
sympathetic tone (3) 11189970 cardiac output MWNIUNNHAUDY positive inotropic DN
e NBUNUMIAN systemic vascular resistance U8 digitalis(26)  ualudle.A. 1994

Levy uazaniz(12) flauanelsiidindy amrinone §13N50a7 sytemic vascular resistancele
Tﬂﬂmﬂ’lupjﬂaﬂﬁ‘hﬁﬂ%m cardiopulmonary bypass Wa¥dl cardiac output AIAINERA 20
msﬁﬂmii’ WU systemic vascular resistance index (SVRI) amaqﬁv'\uwi%"'ﬂmﬁ 12 5@‘3"3
Tndl 24 atailodAuniedd  dumsil SVRI apasth Aesfivauadisafiunsi
cardiac index LANINTILDY

Tugthendanilamlanadasiiinnshladuvmnude  wwndEnwninda
anulisulalunsléen inotropic drug  wiznsyhmnazlUiin myocardial oxygen
consumption WAz l¥lAnA132 myocardial ischemia Wniy muUndud myocardial
oxygen consumption TufunanNgetladunaIvathe fe heart rate, contractility, mean

. 4 & o . . .
systolic wall stress (T9UUNY WUAUDY left ventricular chamber, left ventricular systolic

pressure, wall thickniess Uag systolic ejection time)(27) wihanmsided] wazmsdnwmn
Tushasend 92WuT amrinone laivnly heart rate (3@ (#NINLANNALAZFINN)
Ao LL(?I'NaS'JN“llmﬂ"I‘SL‘V‘TI'N contractility (Laz A138M mean systolic wall stress (Lf{aqmn
systemic vascular resistance@na3 1WA left ventricular systolic pressure aﬂaqﬁ":zl) WLDU
Boshimale  Amearmdvn | Sulumsen | fReeeiuin - myocardial  oxygen -

consumption WINNTUWTOAAN  MIIN oxygen content & lactate concentration A1
’ s [V . o 4 4 o Vi
coronary venous blood(28) Aauuazvasmsls inotropic drug (ThAEnikTaeaiiganw

warliig oxygen consumption 1AM amrinone(21:29) wazwuh myocardial oxygen

9y 2 Y 1Y ' 1Y
consumption anad 309 lugthefdiamzmladumaragnguus  Tunanseds Rude

. v . . o 4 o q v

wazanz(30) Anwiwaues amrinone §1® myocardial oxygen consumption UGBTI
ar 1t as 2 ar ] . . a X4
coronary artery g0 we laifinmziladaumar nduwuNinme ischemia LW &9
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] <@ \J n' ‘ . ’ =l e, . v
WUDNIMINTLWN  contractility DENLAYI 1ot mean systolic wall stress AAAIUDY
PR ] ar 1Y o ¥ . o & a v .
(dlasnnlafinnznladumal) MW oxygen consumption WANEY wazylW ischemia
NNTY UMY amrinone Tugthanaailomlanaidss Farshiausmwizlug

Y ald a ¥ ’ t ar CIA /) 4}’ a <4 Jl ¥ ¥
thafdiamznladumaiyhiu dwsuthenaailamlanadandlaiinsnlums
dnwiiwudn Lifigthengladiaymaiumbenias vasnldsuen amrinone  ECG

monitoring Alaiuaaeiiimstasuutaawas ST-T segment 390 baseline tracing  athals
fonu Tumsianwni lil@l% Holter monitoring ilasnalaiganseazuszifiuane ischemia
Tignaasuunauld mathdunnenmsneedfin waz ECG monitoring 3aiutiie3sns
$11 9 Mzthse T waialfseannsn amrinone WAL

Stroke volume index (SVI), left ventricular stroke work indek (LVSWI), right
ventricular stroke index (RVSWI) fikaaulumsinwmndl  Sunaanmsiia contractility
LAZMTANAIBY systemic vascular resistance wamfhnnimasiivademslnadaouvas
Tasiadiotu %ﬁ@'ﬂaﬂ 9 1 (909%) dlamsmanaindiu aaly 24-48 $ala wa9
1#5u8n amrinone

) =2 Fen 3 (g P o

Mmhaulaannmsfnenilfa pulmonary capillary wedge pressure hilaanadanedl
s ar aa P s - ks (31) 1o oW
Hedh e F9nseu MsANBY Naccarelli LazAME UATAUEINY M3

\ r , P
Anwuaa Benotti wazane(3) (ar Lelemtel wazanz(23)  a1sh PCwPlianasiiy
A v 1 . =% a”’ v r k%4 d”
anadieanan lhedlval (90%) daamzinlasimmadnguus nnlsanduils
as .:1' ;;’ s a q') ;J d: s o'/ L L2 S/ av -4
wmlanaden wazdumlaleessiadeiaulunsasisiuaas lsanauiiamlane

WWash vlianufinunfives left ventricular relaxation(32) wazyh1¥ LVEDP waz PCWP
@ dwudulunsasihly left atral pressure GIUATPCWPMNGIE  Gatumsi
contractility YW left ventricular systolic function #1131 wAaRliaanInan PCWP ag
prniihanls | adlsionud PCWP anmsAnwiifuuahirazaasld dwnag
theldSumlunnedigiu vis Aamugithuwnunhil

SN pulmonary vascular resistance index (PVRI) ﬂ?u 51’1@Jﬂ‘3”lmuﬂ’lwﬁ 12 2w .
Wiun fiedanat s lued 0.5 neensalud 24 usdhilanasiy lidiidamanma
ddfiilasane1 PRI #iald Sengesuaneefiann ¥hl¥A standard deviation 7
dnnals Sagunuldean dlavhmsnadaumeadd  Selainuhdanuusnseathd
Tadd  athalsiomn A PVRI fanal dhezfiad clinical significance wszgthedl
amIneediindity 1m5UIN uaz msisanduidandilnaanas

Heart rate, mean aortic pressure (MAP), mean pulmonary arterial pressure(MPAP)
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AR} = A:l :’ ar dt =l Q' ] 9ar o .
Linuhiimsuasuwdasiichany Wesann Jasiin wezan ot W ladndIunuuas cardiac
index, SVRI ez PVRI
% o - as . = ¥ & <4 a <t N
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sdugthe | ae | e myitadslse
1 34 %8 | Acute AR from IE, MR(RHD)
2 32 28 | Acute AR, MR(RHD)
3 80 | e |IHD
4 67 | ®w |IHD
5 87 218 | IHD( AMI)
6 59 778 | Acute AR from IE, MR(RHD)
7 83 | vi9 | IHD
8 41 | %8 | DCM
9 64 | %@ |IHD
10 60 | %N |IHD
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Suithe | w0 |oudl 05 | wuiil | oudi s | ouie | il 12 | o 24
1 2.25 / 2.26 | 254 | 243 | 2.95 | 2.53
2 0.72 | 0.84 | 1.06 | 1.03 | 0.98 ) _
3 2.27 | 202 | 208 | 173 | 1.88 | 1.88 | 2.32
4 187 | 247 | 256 | 242 | 244 | 260 | 311
5 103 | 113 | 121 | 087 | 1.06 | 149 | 113
6 1.86 | 202 | 215 | 204 | 227 | 220 | 230
7 184 | 230 | 225 | 228 | 224 | 248 | 1.99
8 0.93 | 1.38 | 124 | 112 | 1.92 | 240 | 2.66
o 1.35 | 155 | 159 | 1.58 | 165 | 249 | 2.33
1c 1.09 | 1.28 | 1.33 | 1.72- | 147 | 161 | 1.74
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1 18.70 / 20.20 | 20.80 | 19.90 | 53.30 | 21.80
2 6.22 8.19 10.00 | 11.20 | 12.90 - -

3 23.90 22.50 | 25.30 ‘| 23.70 | 23.60 | 24.10. | 27.20
4 17.80 24.20 | 26.40 | 26.60 | 25.90 | 27.50 | 32.00
5 8.44 9.37 10.00 | 6.92 8.29 | 11.80 | 10.40
6 17.90 19.40 | 19.90 | 20.00 | 21.00 | 22.20 | 21.90
7 16.90 | 20.00 | 20.00 | 20.00 | 22.90 | 24.10 | 18.90
8 12.90 1550 | 16.70 | 15.00 | 24.90 | 26.10 | 26.10
9 15.90 17.30 | 17.80 | 18.40 | 18.30 | 27.60 | 26.80
10 10.10 11.70 | 12.60 | 15.90 | 15.50 | 18.10 | 20.50




- vy da v o '
WA 4. wdes LVSWI uaesitheia lan.gaen <

22

$wugthe | ondlo | wfios | oudi1 | wuils | wuile w12 | ol 24
1 16.60 4 1060 | 12.80 | 15.30 | 14.40 | 18.00
2 3.02 | 590 | 680 | 805 | 1110 | _ .

3 23.40 | 17.80 | 20.00 | 16.00 | 26.10 | 23.40 | 22.70
4 13.50 | 18.30 | 18.60 | 20.80 | 18.50 | 22.70 | 26.30
5 543 | 560 | 699 | 4.39 | 582 | 7.99 | 6.24
6 10.20 | 10.80 | 1210 | 11.60 | 13.10 | 12.30 | 13.40
7 11.40 | 1270 | 17.20 | 17.20 | 14.20 | 17.40 | 15.70
8 830 | 7.24 | 9.66 | 8.38 | 17.60 | 21.60 | 23.30
9 18.30 | 18.50 | 18.40 | 17.20 | 20.10 | 27.00 | 23.40
10 7.28 | 11.10 | 11.20 | 14.20 | 13.90 | 20.50 | 20.70
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Seughy A0 | #A 0.5 | il 1 | vadl 3| wudi6 | wud 12 | w24
1 4.42 4 8.70 6.53 2.71 3.84 4.75
2 2.76 3.82 4.98 3.56 6.12 _ _
3 4.23 4.08 3.33 4.19 3.63 3.50 5.32
4 4.69 4.72 6.22 5.20 6.35 7.11 7.56
5 2.22 3.01 2.68 2.07 2.29 1.87 1.37
6 4.31 6.53 6.23 6.72 5.72 5.64 6.87
7 4.76 4.35 6.28 5.46 3.22 5.80 2.32
8 2.11 4.15 4.33 2.79 7.68 9.36 9.82
9 2.45 4.78 4.78 4.01 4.40 6.02 4.74
10 4.30 4.70 4.65 6.37 5.34 6.76 7.62
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Swuthe | wuiio [l 05 | sl | safi s | wudie |oadl 12 | vl 24
1 2926 4 2178 | 1924 | 2124 | 1127 | 2197
2 3257 | 4832 3772 | 4691 | 5130 _ _
3 2918 | 2734 2343 | 2757 | 3699 | 3326 | 2528
4 3074 | 2223 1935 | 2250 | 2152 | 2125 | 1834
5 4141 | 4445 4111 | 5791 | 4984 | 3038 | 3657
6 2527 | 2288 2194 | 2333 | 2215 | 1977 | 2287
7 2628 | 2037 2558 | 2445 | 1769 | 1800 | 2772
8 4277|2625 3305 | 3334 | 2749 | 2460 | 2391
9 5764 | 5014 4823 | 4319 | 4731 | 2762 | 2617
10 4837 | 5122 4465 | 3461 | 3802 | 4495 | 3729
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Sdugthe | suiio [wafios | suill |owdi3 |oudie |oadl12 | oad 24
1 39 4 38 28 20 18 16
2 24 24 20 23 20 _ _
3 19 17 9 16 19 16 14
4 26 19 14 16 19 16 14
5 29 30 20 27 25 24 25
6 22 23 21 24 25 24 29
7 20 20 17 12 12 11 19
8 20 19 18 20 25 26 24
9 18 26 30 28 26 20 25
10 43 38 33 33 217 26 21
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Sdufthy | sufio | 5w o5 | wuil |wuii3 |wudie |oudl 12 |ondl 24
1 125 4 112 122 122 94 116
2 117 107 106 92 76 _ _
3 95 90 82 73 80 78 85
4 105 102 97 91 94 98 97
5 122 121 121 127 129 126 109
6 104 104 108 102 108 103 105
7 109 115 112 114 08 103 104
8 72 89 74 75 77 92 102
9 85 90 89 86 90 90 87
10 108 109 105 108 95 89 85
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Sdugithy | suflo |oud 05 | wudi1 | safi 3 | w6 | wudl 12 | sud 24
1 39.00 4 46.60 | 35.00 | 22.00 | 19.00 | 23.00
2 62.60 | 60.30 | 56.60 | 38.30 | 54.60 _ .

3 21.00 | 19.30 | 15.60 | 19.00 | 18.30 | 19.60 | 20.30
4 29.30 | 20.30 | 21.30 | 19.30 | 24.00 | 24.00 | 20.30
5 42.30 | 3460 | 28.60 | 32.00 | 30.30 | 28.60 | 26.60
6 22.60 | 30.60 | 30.00 | 31.60 | 28.00 | 26.60 | 31.00
7 29.60 | 24.00 | 31.00 | 25.00 | 18.30 | 25.60 | 20.80
8 29.00 | 27.60 | 28.00 | 27.60 | 33.60 | 39.30 | 37.60
9 16.30 | 27.30 | 29.60 | 27.00 | 26.60 | 22.00 | 26.00
10 61.30 | 54.30 | 51.00 | 53.30 | 48.30 | 45.30 | 41.30
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Swuthe | wudio [wuios | wufll | ondis | sudie |wud 12 | ouidl 24
1 104.00 p 76.60 | 73.00 | 76.60 | 51.60 | 76.60
2 59.60 [ 77.00 | 70.00 | 75.60 | 83.30 _ _

3 91.00 | 75.30 | 67.00 | 65.60 | 94.30 | 87.30 | 79.30
4 82.00 | 74.60 | 66.00 | 73.30 | 71.60 | 76.60 | 74.30
5 76.30 | 74.00 | 71.30 | 73.60 | 76.60 | 73.60 | 69.00
6 64.00 | 64.00 | 66.00 | 66.60 | 71.00 | 64.60 | 74.00
7 69.60 | 66.60 | 80.00 | 75.00 | 57.60 | 64.00 | 80.00
8 67.00 | 53.30 | 60.30 | 61.00 | 77.00 | 87.00 | 89.60
9 102.00 | 104.00 | 106.00 | 96.60 | 106.00 | 92.00 | 89.30
10 96.00 | 107.00 | 98.30 | 98.60 | 93.00 | 109.00 | 95.30
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Sdufihe | suiio | oA o5 | suiil | suil s | wie | w1z | w2
1 11.80 B 306.00 | 219.00 | 65.70 | 27.00 | 220.00
2 4245.00 | 3443.00 | 2766.00 | 1185.00 | 2808.00 |  _ _

3 70.30 | 92.10 | 256.00 | 138.00 | 225.00 | 155.00 | 80.40
4 142.00 | 43.10 | 228.00 | 109.00 | 163.00 | 37.00 | 162.00
5 1035.00 | 329.00 | 571.00 | 454.00 | 398.00 | 250.00 | 117.00
6 28.50 | 302.00 | 334.00 | 299.00 | 105.00 | 93.00 | 69.30
7 418.00 | 138.00 | 497.00 | 454.00 | 225.00 | 471.00 | 40.10
8 769.00 | 501.00 | 644.00 | 544.00 | 361.00 | 443.00 | 410.00
9 -98.30 | 68.40 | -16.70 | -50.40 | 32.20 | 64.20 | 34.20
10 1343.00 | 1016.00 { 1081.00 | 942.00 | 1158.00 | 955.00 | 932.00




10

8_
n 6-
=
Q
:'g
¥ 4 -
2_
0

[HD. VHD

DCM

d g ‘ am o
mwi 1 waashinugithaugnmumsifiatalsa

diagnosis



31

8_
B 87
-
Q
'*3
of 4 -
2_
0

male female sex

S| ° '
MUN 2 wdUIUEE LN



777777
2777770 )
W

~U/Ut /T 1D




—7

g
: \\\\\\-

—1 e ¢

S5U /q /TW JAS

6 12 24 time hr

3

0 0.5 1



—

S \1W
L 7
o o o 4

AV, -

q/yu/w—ws IMSAT

3 6 12 24 time hr



[

—
st

S~V
. . \\\\\\-
— 000

q/yul/w—ws JWSAY

12 24 time hr

amrinone

6

O 0.5 1



*p ( 0.05

Y
—

7007

I

A

s

0,

5000 -

a2
&
S 4000-

3000 -
1000

2000 -

_UIO—S—9UApP [JAS

12 24 time hr

6

11;{ amrinone

0 0.5 1



W

—y s

=7 Zh
L
—7774%

‘SHww JMDd




N,

1 1
c o o o o @ o
n «Q@ o o o™
i i




W

Lo afub A

05




s

L

ez
7777222222 |

I
OOOOOOOO
00000
i




PVRI dyne—s—cm—°2/m-?

3000

500-%\& \I
AENINININININS

0

0.5

1

3

6

12

| 4 ' @ v ;
NN 12 wamamsilaguulasuay PVRI ﬂBuLLaf‘J'ﬂa\‘lﬂ'ﬁlVi amrinone

24 time hr

41



42

0000 %0 00 %0 %0 00 %0 00 %0 00 %00 %056 %650 %676 %656 %% % %% %%
0000 20 0 0 00 %00 00 %00 %6 %070 %6 %020 %6 %026 % % %% % %%
000 000 00 200 00 %000 %0 00 %000 %070 %07 %026 %% %% % %% %
0000 000 20020000 %000 %070 %670 %6 % %670 %020 % %0 % 2% %%

\/

\/

1OT

syusatjed

improvement

inical
AYULL

cl

o

yes

Uaszaga1ns

‘1_]4

o

AYAULUANTINAIFL

A

o

WAMIUIUN

<



“No = No complication
Thr = Thrombocytopenia

84 Arr = Arrhythmia
n
T 67
O
:S
©
p" 4 A
2 -+
0.

Thr

‘J o 1 o d
MWN 14 LLH(”I\?‘\]’]N’)H@"IJ’)EJQ"I LUNMINHNIYNLAENAINYD

complication.

43



©

NUNTOND

. Smith, T.W., Braunwald, E., and Kelly, R.A. The management of heart failure.

Heart disease: A textbook of cardiovascular medicine. 4th ed. Philadelphia:
W.B. Saunders company,1992: 464-465.

. Mancini, D., LeJemtel, T.H., and Sonnenblick, E. Intravenous use of amrinone for

the treatment of the failing heart. Am J Cardiol 1985; 56: 8B-15B.

. Benotti, J.R., Grossman, W., Braunwald, E., Davolos, D.D., and Alousi, A.A.

Hemodynamic assessment of amrinone. N Engl J Med 1978; 299: 1373-1377.

. Goenen, E., Pedemonte, O., Baele, P., and Col, J. Amrinone in the management of

low cardiac out{put after open heart surgery. Am J Cardiol 1985: 56: 33B-38B.

Taylor, S.H., et al. Intravenous amrinone in left ventricular failure complicated by
acute myocardial infarction. Am J Cardiol 1985; 56:29b-32B.

Marcus, R.H., Raw, K., Patel, J.,Mitha, A., and Saleri, P. Comparison of
intravenous amrinone and dobutamine in congestive heart failure due to idiopathic
dilated cardiomyopathy. Am J Cardiol 1990; 66: 1107-1112.

1993; 104(6):1660-1667.
Schwin,l D.A., et al. Desensitization of myocardial B— adrenergic receptors during

cardiopulmonary bypass: Evidence of early uncoupling and late downregulation.

Circulation 1991; 84: 2559-2667.

. Sundram, P.,Reddy, H.K., McElroy, P.A., Janicki, J.S., and Weber, K.T.

Myocardial energetic and efficiency in patients with idiopathic dilated
cardiomyopathy: Response to dobutamine and amrinone. Am Heart J 1990; 119:
891-898.

Uretsky, B.F., Lawless, C.E., Verbalis, J.E., Valdes, A.M., Kolesar, J.A., and
Reddy, P.S. Combined therapy with dobutamine and amrinone in sever heart

failure. Chest 1987; 92: 657-662.

10. Cheng, D.C.H., Asokumar, B., and Nakagawa, T. Amrinone therapy for severe

pulmonary hypertension and biventricular failure after complicated valvular heart

surgery. Chest 1993; 104(5): 1618-1620.

11. Butterworth, J.F., Royster, R.I., Prielipp, R.C., Lawless, S.T., and Wallenhaupt, S.L.

Amrinone in cardiac surgical patients with left ventricular dysfunction. Chest



12

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

45

. Levy, J.H., and Bailey, .M. Amrinone: Its effect on vascular resistance and

capacitance in human subjects. Chest 1994; 105(1):62-64.

Goldstein, R.A., Gray, E.L., Dougherty, A.H., and Naccarelli, G.V. Am J Cardiol
1985; 56: 25B-28B.

Nacarelli, G.V., and goldstein, R.A. Electrophysiology of phosphodiesterase
inhibitors. Am J Cardiol 1989; 63: 35A-40A.

Wilmhurst, P.T., and Webb-peploe, M.M. Side effect of amrinone therapy. BK
Heart J 1983; 49: 447-451.

Prielipp, R.C., Butterworth, J.F., Zaloga, G.P., Robertie, P.G., and Royster, R.L.
Effects of amrinone on cardiac index, venous oxygen saturatioﬁ venous admixture
in patient recovering from cardiac surgery. Chest 1991; 99(4): 820-825.

Honerjager, P. Pharmacology of bipyridine phosphodiesterase III inhibitors. Am Heart
J 1991; 121(6(part 2)): 1939-1944,

Reynolds, J.LE.F. Martindale the extra p. harmacopoeia. 30th ed. London: The
Pharmaceutical Press, 1993: 663-664.

Rippe, J.M., Irvin, R.S., Alpert, J.S., and Fink, M.P. Pulmonary artery catheters.
Intensive care medicine. 2nd ed. Boston: Little,Brown and company, 1991: 48-
72. |

Grossfnan, W., and Baim, D.S. Cardiac catheterization, angiography and
intervention. 4th ed. Philadelphia: Lea and Febiger, 1991.

Benotti, J.R., Grossman, W., Braunwald, E., and Carabello, B.A. Effects of
amrinone on myocardial energy metabolism and hemodynamics in patients with
severe congestive heart failure due to coronary artery disease. Circulation 1980;
62(1): 28-34.

Klein, N., Siskind, S., Frishman, W., Sonnenblick, E., and LeJemtel, T.H.
Hemodynamic comparison of intravenous amrinone and dobutamine in patients
with chronic congestive heart failure. Am J Cardiol 1981; 48: 170-175.

Lelemtel, T.H., et al. Amrinone: A new nonglycosidic, nonadrenergic cardiotonic
agent effective in the treatment of intractable myocardial failure in man.
Circulation 19795 59: 1098-1104.

Konstam, M.A., et al. Relative contribution of inotropic and vasodilator effects to
amrinone-induced hemodynamic improvement in congestive heart failure. Am J

Cardiol 1986; 57: 242-248.



25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

46

Alousi, A.A., Farah, A.E., Lesher, G.Y., and Opalka, C.J._J.r. Cardiotonic activity of
amrinone. Cire Res 1979; 45: 666.

Mason, D.T., and Braunwald, E. Studies on digitalis.X.Effects of quabain in forearm
vascular resistance and venous tone in normal subjects and in patients in heart
failure. J Clin Invest 1964; 43: 532.

Baim, D.S. Effects of amrinone on myocardial energetics in severe congestive heart
failure. Am J Cardiol 19855 56: 16B-18B.

Baim, D.S., Rathman, M.T., and Harrison, D.C. Improved catheter for coronary
sinus flow and metabolic studies. Am J Cardiol 19803 46: 997-1000.

Jentzer, J.H., LeJemtel, T.H., Sonnenblick, E.H., and Kirk, E.S. Beneficial effect of
amrinone on myocardial oxygen consumption during acute left ventricular failure
in dogs. Am J Cardiol 1981; 48: 75~83.

Rude, R.E., et al. Effects of amrinone on experimental acute myocardial ischemia.
Cardiovasc Res 1980; 14: 419-427.

Nacarelli, G.V., Gray, E.L., Dougherty, A.H., Hanna, J.E., and Goldstein, R.A.
Amrinone: Acute electrophysiologic and hemodynamic effects in patients with
congestive heart failure. Am J Cardiol 1984; 54:600-604.

Manomura, S.I., et al. Regional myocardial blood flow and left ventricul;ar diastolic
proplerties in pacing induced ischemia. J. Am. Coll. Cardiol 1991; 17: 781.

Treadway, G. Clinical safety of intravenous amrinone. Am J Cardiol 1985; 56:
39B-40B.

Packer, M., et al. Effects of oral milrinone on mortality in severe chronic heart

failure. N Engl J Med 1991; 325 1468-1475.



47

Useifgiliau

wgdszms P Badipdun 24 fwen WA 2501 9 AFNWI AUMS

as o =3 ar AJ
Anviunmamanstiufinnnanzuwmemans Pnansainminends  Wel w.a. 2526
wazlasndivosddmmnymargsmansmly  Pnemsuwnemdas  nsansal
o ar 4’ P a as o v o o
wmininay el wa. 2534 dagtiususmmslusumianauwnd 7 asumsuwnd

NIENTNATIIUHY.



	ปกภาษาไทย
	ปกภาษาอังกฤษ
	หน้าอนุมัติ
	บทคัดย่อภาษาไทย
	บทคัดย่อภาษาอังกฤษ
	กิตติกรรมประกาศ
	สารบัญ
	รายการคำย่อ
	บทที่ 1 บทนำ
	บทที่ 2 ปริทัศน์วรรณกรรมที่เกี่ยวข้อง
	บทที่ 3 วิธีการวิจัย
	บทที่ 4 รายงานผล
	บทที่ 5 อภิปรายผลการวิจัย
	รายการอ้างอิง
	ประวิติผู้เขียน

	Button1: 


