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## 5174824530: MAJOR MEDICINE

KEY WORDS: NT-PROBNP, MYOCARDIAL PERFUSION DEFECT, ISCHEMIC HEART DISEASE,

MYOCARDIAL PERFUSION SCAN
VORAVUT RUNGPRADUBVONG: CORRELATION BETWEEN N-TERMINAL PRO-B-TYPE
NATRIURETIC PEPTIDE AND **"Tc-SESTAMIBI MYOCARDIAL PERFUSION SCINTIGRAPHIC
DEFECT IN CHRONIC ISCHEMIC HEART DISEASE PATIENT. THESIS ADVISOR: ASST. PROF.
SURAPUN SITTHISOOK, M.D., 60 pp.

o
BACKGROUND: There is-contioversy whether NT-proBNP is able to identify stress-induced

myocardial ischemia or correlaté wiifl ischemic area.

1
OBJECTIVE: To determine correlation between the difference of resting and post stress NT-

proBNP (ANT-proBNP) afd aréa of nucjea—r pet{usi,on defect whether it can predict ischemic area and

i ’ W
evaluate prognosis of chroni€ isghemic heart disease patient.

. ;
METHOD: Plasma NT-pro BNP Ievel' was measured before and immediately after

*™Tc-sestamibi myocardial perfu3|on scmhgraphytm—mo consecutive patients for suspected ischemic

heart disease. Bull's eye |mag|ng was used to calcﬂlate area of perfusion defect.

|

RESULTS: PIééina NT-pro BNP at rest were signiﬁc/';r;tly higher in patients who had
myocardial perfusion defécts (2,291.80 (5.8/35,304.0) pg/mL vs 159.82 (16.3/590.9) pg/mL, p<0.001).
The NT-proBNP levels at rest Changed significantly only after.exercise.stress testing (p=0.013). The
correlation between ANT-proBNP and-reversible perfusion defect 'was poor and no statistical

significant (r=-0.189, p = 0.120)

CONCLUSION: ANT-proBNP does not correlate well with stress induced myocardial
ischemia. The elevation of resting NT-proBNP in patients who suspected ischemic heart disease may

represent the tendency to diagnose IHD.
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Meumsiniues NT-pBNP Hifilaeiil diastolic dysfunction iduriu fufudeini
Neainlunsutlana Wit a8 8e diastolic dysfunction deualiiinnsanasans NT-

proBNP Gﬁﬂmﬂ1ﬂﬁﬂﬂﬂ@ﬂﬂﬂu LLGI@’]JJW?HLLﬂﬁJVLﬂU’NﬂQuL‘Wﬂ@@I confounder TaaiMuNILWLLL

'z‘wm_l?;lumﬂ'a‘.,/mn’]im EChocard|ography ﬂ'awmu

,.'Q .'.J’ a
nslddanudal fiienagldluniside (Opefatlonal definition)

Post stress myocardial perfusion defect Ty

e

ﬁyu‘ﬁ myocar_d-igl perfusion defect aanAINW Bull’s e_;"'/e, imaging MA4A1N exercise
gl treadmillﬁﬂ%@ pharmacologic stress Inel Dipyridx'a'rhole

Reversible myocardial perfusion defect -
ﬁyuﬁ myocardial, perflsion defect, Aaafnnw Bull's.eye imaging #A4a1N exercise
Imel treadmill“ise pharmacologic ‘stress T Dipyridamole ﬁLﬁN@yu@’m Resting
myocardial perfusion defect

Irreversible (Resting)'myocardial perfusion defect

k7

Wun myocardial perfusion defect A1nATW Bull's eye imaging Tuanienn
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1. M UNaANNdNRUSsTdN93E A L8 NT-proBNP was Myocardial perfusion
defect ‘luﬁgﬂfmimﬂz’v’mLﬂf‘f@ﬁq%mmﬁﬂmf";@§q TnganunsnuanszALANNENLE
(Correlation) e lH lunn9ssiiiu prognosis mﬂqéﬁﬂfm‘iim&’mLf':ﬂﬁqsl@‘mmﬁﬂm?;faﬁ*\i
mall

2. uﬂivimu"lumﬂmﬂ?vLuumﬂ%ﬂu‘ﬂmwmm@ﬂuumsmm@mmmmmmLafamiﬂ
Fesndnuiiaralalaeanislanand efinaulniininlafaUnAsusiieunisvin
Exercise stress test sﬁ\‘l‘;“]_lﬂ’) ALln preexcitation syndrome, paced
ventricular rhythm, ST dep [ ﬁm”ﬁﬂ complete left bundle
branch block, ﬂguvlwgﬂﬂ( r-hy) pertrophy, mﬂqa‘vﬂ,mum digoxin
‘L‘mﬂiuﬁgﬂqul,udﬂ”m?mm | v 'smﬂﬂ?”l,uumq‘“ﬂmmu@

Falaanaaanlé

ﬂ'lJEl’JVIEMﬁWEJ\’]ﬂ‘i
ammmm UA1AINYAY
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B-type or brain type natriuretic peptide (BNP)

\luane polypeptide NNI1WIU 2mino acids 32 A AFIUATUAINIAINANDILAL

o v 1 . . o ] o o ¥ 1 -=ll d’l A
W latiagans (cardiac ventricl ulﬁ]ﬂNuﬁﬂﬁi@ﬂ’ﬂﬂﬂ’NVl@ﬂ“ﬂ‘Hﬂﬁ‘@ﬁ\lﬂ’]ﬁ‘

v

wilinaan&Nilainla nszavaeiluulunengeulFvisly
symptomatic WAL asymptaor
N1943579 BNP 9nadi aatllanidilss inactive prohormone Aa proBNP Tnsidautlans

209l1aNaNAATY 2

¥

mq:mmmu?éaugu@%
AUEINENINYINg
RIAINTUNRINIAY
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proBNP (1-108)

NT-proBNP (1-76) / rix )

S)
(S)
(©),
H.N —HPLEEPGE)
R
~(R)
{H—COooH
NN 3 1505101 gl a9 m 1V1mmvﬂvuiummuua
lupudnRszsu * NT-ptoBNP - Twaes  aviissaulndipesniune

tszanns 10 pmol/L ustluaTaii NT-proBNP azgand1szau BNP

Uszanns 4 win[8] Awiunnadng :" NT-proBNP Mtaes Asdaruusiutngalusmagilaend
nziladuman '
Y A

Eui-Young Ch0|

NSTEACS ZOﬂﬁﬁ ?v Tfarot size Tpeinnsld
otion score index MSI ) LAY

Echocardiogramy g wal coronary anglograpmc Gensini

imm NIMHPAINEDRE. .o

[ %

AdadAtymn

Llﬂ“ﬂm“[Q] ﬁﬂmmmﬁuwuﬁ@mm infarct size lugtlog

- Plasma BNP level §Aanuduiugiy WMSI (r=0.519, p<0.01) waz Gensini score
(r=0.680, p<0.01) Tufilae UA wazdaanuduniusiu WMSI (r=0.716, p<0.01) uaz
Gensini score (r=0.684, p<0.01) “luﬁﬂw NSTEACS

- Plasma BNP level HRuN&NAUSTIL peak troponin-T level lujilae NSTEACS

(r=0.700, p<0.01)
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- a7Unan1939891 plasma BNP level WhazitlszTamildiilu marker Tunnsdssiiiv

infarct size 1

Michael Weber Lazmtdz[10] Anm diagnostic value 189 NT-proBNP ELuB’gﬂ’m
stable angina pectoris 94 Al Tmﬂ%ﬂfmnﬂﬂuﬁi‘/ﬂm?ﬁﬁ exercise test WAL coronary
angiography LLag éﬂ’m 91 ARIAFLNTNN thallium-201 single-photon emission computed
tomography myocardial scintigraphy Hilagiuneulisunigmsma NT-proBNP augin uay
18T exercise test 15 U7 NANATAAENLIT

- NT-proBNP level @Jﬁ?ﬂut}ﬂqﬂ'ﬁ inducible-fyocardial ischemia Aiugnsing
thallium-201 single-photon..emission computed tomography myocardial scintigraphy
R NN A ATYN9ATA Ssa@nafadfi extentof CAD

- multivariate analysis #1871 NT-proBNP LIl1 independent predictor 81450 CAD

- N7 M cut offlevel@ag NTfproBNEﬁQM pg/ml A13nNUNENITAA CAD Tag

HANUHUENG 2

- dgdnanisiqe NT-proBNP. ﬁm@fﬁﬂuﬁjﬂ'w stable angina pectoris Wazd

<

o & f Y

ANANNUSTLAYINTUUIIBa LA sazn 3 1

T-proBNP 391U exercise test @AMN1T0NY

accuracy MN13NUNE severe CAD 151

Asife Sahinarslan wazAMz[11] ANEIAINANNLST=1IN BNP LAz extent of
obstructive lesions anfiCoronary angiography ”Luﬁjﬂw stable coronary artery disease 62

AUNH LVEF > 46%ilazuiiulng echocardiogramsnuian

- Plasma, BNP level Iuﬂ@;s\lﬁﬁ coronary artery stenosis >50% ﬁmmmﬁﬂquﬁ

u

2D

A o

coronary, artery..stenosis .<50% .13 .normal .cofonary. artery. ag N uadATUN19AD

o

=)

(p=0.007)

v

A oA R | Ao " o o &
- Plasma BNP level Nﬁ‘:ﬁﬂ‘]_m@]Qﬂuiﬂﬂ@qﬂ%ﬂ@ququﬂﬂﬂﬂL@@@MQi’Q@q@mquﬂ"ﬂu

aeeldadAtYNINans (p=0.02) wazlin involve left anterior descending artery 8489261

v 1
=

BNP #1493un31ngui lal involve

1 v
= =

- #3Unan15948 Plasma BNP levels HszAuingaaulugilos stable coronary artery

a

disease 7 preserved left ventricular systolic function IR ALLBAN TN TUN



12

v
ANANTRETLIUN ANE NHea A A@eAuaY  left  anterior  descending  artery

involvement A1N coronary angiography

Murat Yesil wazamue[12] @Anen1sld NT-proBNP 94w tissue Doppler imaging
(TD1) Tun13nung significant coronary artery disease &Lu?@]ﬂ'm chronic stable angina ‘ﬁlfl
systolic wag diastolic function UnAaNnnN199n Echocardiogram 87 ﬁu‘ﬁ refer mﬁ@ﬁq
coronary angiography W91

- NT-proBNP levels fia2 udniisALaaicoronary vessels ‘ﬁfqmﬁu IERGRRH
wansingiuatelisdAynasanagaauiinge 02,708, 1-3 vessels disease usily
wansinariuetinaltdAtunaeafaliungs 01, 12, 2-3.vessels disease

- naxgtlay diastolie fupction {InAanN1ssavia Conventional uas TDI method 7
plasma NT-proBNP levels#>100 pg/m! @.,ﬁ severe. CAD (p=0.003) LLmluﬂ@N diastolic
function 1UnkAann conventignal method LLm‘W‘LI abnormal regional function a1n TDI WU
Ve 60% mﬂﬂmﬂ'mﬂmu plasma NT- proBNP ’>1OO pg/ml WAl severe CAD

- aguuanisiae TukIge stgple angmg i systolic WAy diastolic function 1n#
NT-proBNP  Hilselamilunasviiass angiogr_ééﬁic severity 284 CAD daulugtlag
unimpaired regional diastolic function NT-prdéNE’—@wﬁﬂﬁ‘ﬂmuﬂum?ﬁﬁmﬂdqﬁ severe

CAD ufjtlael stable'angina

Charlotte Kragernd LhazAneE[13] Anunis NT-proBNP Wl diagnostic test Tu
n1991iA4el corofiary atherosclerotic fesions s dinlne cgronary angiography lugtlae
CAD 1,034 Al WldN

- AaayMultiple lagisticeregression medel, A4, NT=proBNR ﬁ@ldﬂfi’] upper normal
limit (125, pg/ml) ATV clinically significant coronary disease @1n angiography
Tmﬂiﬁyuﬁu traditional cardiovascular risk factors Wag invasive measurements 2184 left
ventricular function (odd ratio 2.1, 95% CI 1.3-3.2, p=0.001)

- ANANNI0 WS NT-proBNP lun1saiiade clinically significant coronary
disease 41N angiography 'ﬂ?glfl,u?:ﬁuﬂ’mﬂm\‘i sensitivity 0.61, specificity 0.60, accuracy
61 (95%CI 58-64), positive likelihood ratio 1.5 (95%CI 1.3-1.8), negative likelihood ratio

7 (95%CI 0.6-0.8) waz area under ROC curve 0.61 (95%CI 0.58-0.64)
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- AgUuanns34Y NT-proBNP  HAonuduwusiu clinically significant coronary
disease a1n angiography Tagldauiy left ventricular function aginelsfimu NT-proBNP
Tdaasliiflu screening test &M13Lntiade significant angiograpgic lesions Tuftlag stable

coronary disease

Hiroshi Sakai wazAmE[14] ANHANNENRUEsL1MdNa plasma BNP, NT-proBNP
levels WAL severity 988 coronary artery stenosis °Lu€3ﬂqa stable CAD 251 A Tngifiu
plasma levels 183 BNP Las NT-proBNP T a6itic_reot (AO) LAz coronary sinus (CS) Ha
AMTANEINLAN .4

- Anafinanees transeAidiac NT-proBNP uil2euma9ril severity 289 coronary
artery stenosis aeieltAaRTLHNIARF (p£0.012) UsAIs BNP TufidadnAty (p=0.116)

- molar ratio of (€S-AQ) NT—prdB’NP/(CS—AO) BNP Lﬁlﬁ”umu severity U89
coronary artery stenosis @ﬂﬂﬂﬁﬂ/ﬂzﬁ’]ﬁmw—émaﬁ (p=0.019) UAZAAAINAIAN coronary
revascularization (p=0.018) 4 ‘

- Step-wise multivariate Iin(?_e]ldr regré!édéi_(‘)-n analyses Wuq1 LVEF, LVEDP W% log
Gensini score Lilu significant indépendent p@i@‘fﬁors

- mﬂmmﬁ@“ﬂ transcardiac NT-proBNP. -Ls'?\tﬁumm severity 484 coronary artery

stenosis Tmﬂimuﬂ‘u hemgﬂwamm_m&dgad_umm NT proBNP And1 BNP lunns

118U severity ELum_lfJﬂ coronary artery disease

Gerald (Vanzetto WaEAME[5] (ANEIA N ANNIEI2UI9e NT-proBNP Lazaulm
voendnuiiesivlannalaenlngld stess myocardial perfusion imaging (MPI) uavgns
lAe A9, ~basalas pestexeroise sejection pfraction (EF)y luiilag stable,
documented CAD 102 Ay filaaaz 15519 exercise-rest thallium-201-MPI waz serial
NT-proBNP assays (immediately post-stress kas 3 ‘fﬂfua post-stress) N@mﬁ'ﬁﬂm?ﬂdﬁ

- NT-proBNP ﬁizﬁu@;ﬁ”ﬂu post-stress g myocardial ischemia WAz
postischemic left ventricular dysfunction

- NT-proBNP g@1s13av1unennsivisaldl myocardial perfusion defect liaging

wa1ein
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T. Wolber uazmatz[16] AnsnisiE NT-proBNP il non-invasive diagnosis
& 45U coronary artery disease Iuﬁ’iﬁﬁﬂ 781 ﬂuﬁlﬁ normal left ventricular function wazgn
#A9FINNN coronary angiography e9annTiennsee1n1sudaas CAD WansIse
WU

~ NT-proBNP levels fisssugeluduwusiiy extent of CAD wazinAndeeened
Ud AN AR

- agtuansade NT-proBNP il marker 499 non-obstructive CAD WA significant

coronary stenosis uazN1914 sex-specific refefenteranges 189A1 NT-proBNP aadaalu

¥ |

AN991UNe CAD 1R

Rungroj Krittayaphong wagams[17] AnEaanaduniiszdng NT-proBNP levels
wae left ventricular wall stress, fsphericity”index, function Wa AUIAUAS myocardial
damage Tugtlos CADAaz@bnommal left \Zéniricular wall motion 125 Au TnaiEjtlaannau
azlffunnn cardiac magnetic resonancéﬂimaging (CMR) 1ilan sphericity index, wall
stress WazAUIULL SIS myoéafdial scaj\mng 911 delayed-enhancement images
NANTTIREINLIFN 1

- Log NT-proBNP Iever_jj positive Q‘E_rr_e;lalion iU wall stress, sphericity index,
left ventricular dimensSion,_volume,_mass,_wall“motion-Score, extent of myocardial
scarring Wae age

- Log NT-proBNP levels X negative correlations A1 creatinine clearance, LVEF,
stroke volume ez pody;size

- Multiple linear fegréssion analysis Wi didstolic' and systolic wall stress LAy
systolic.sphericity index 1l independent,predictors Aausu Log.NT-proBNP levels

- Agnannadae NT-proBNP fevels danddiiusatiaeuntil left ventricular wall

stress wazRAMNANRUEsZ AU UNA19TU shericity index

Leowattana W wazAnue[18] 18AN®1AT serum NT-proBNP lupwlng 243 a1l
é’gmﬂ 134 AU LL@Z%M@\? 109 AU ﬁmM?Q@ﬁ*ﬁﬁﬂ’]ﬂmﬁ‘\iWﬂﬁumﬂg‘\iLV]'WLLM%?‘UM@M?%
NT-proBNP ImeldiATeq Elecsys 2010 (Roche Diagnostics, Switzerland) W3

- AnUnAree NT-proBNP Tuaulnedawinny 33.30+35.43 pg/ml


http://www.ncbi.nlm.nih.gov/pubmed?term=%22Leowattana%20W%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract�
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- A1 NT-proBNP azilAgeausnenginaaulnansent < 50 U ##1 NT-proBNP =

a

27.56+28.77 pg/ml uaz Aulnenans > 50 T {A1 NT-proBNP = 47.20+45.18 pg/ml,
p < 0.001

e3¢

WLNATWUAY NT-proBNP gandngane tnedlAn NT-proBNP = 40.42+31.59
pg/mi E}nwﬁm’w NT-proBNP = 27.51+37.40 pg/ml, p = 0.0045

- annsinenuanneiiinaauansneiunsinean wasiBdounsin il
ANLNG (Normal cut-off values) uiissNad Wwaaae < 50 11 1514p1 100 pg/mi dauang >
50 1] 151 1dAn 200 pg/ml

Gh. Zaid wazatz [19] 1afn 7L AL BNP at baseline, peak exercise Lay ABNP
iuﬁ’iﬂﬁﬂmﬁ‘ﬁlﬂ’]iﬁ’] exeielsessifess test WAz radionuclide imaging lunnsilady
myocardial ischemia A112# 208 ATdWLL

- Baseline, péak eXerCise uay A_;BNP 1uﬂ@:m'7iﬁmﬂﬂ'§ﬂuuﬂm ECG 7219
stress test (Ischemic @roup) flﬁﬁgﬁﬂdﬁﬁéyﬁiﬂﬁm?Lﬂ?ﬂlﬂuLLﬂm ECG (non-ischemic
group) atNHEAATUNIIEDG (,o:O,.‘Q44, O.'Ogg uaz 0.0126 ANANGL)

- Baseline, peak exeréise tlay A@P‘:-‘Iuﬂzjuﬁﬁm perfusion scan HAUNA
(ischemic group) ﬁﬁ’]@jx‘md’mfdu-ﬁ 'perfusio:n""-'s‘elian 1Inf (non-ischemic group) @8Nl
WA AN AT AT U e

- lungu severeTischemic group AMNNA perfusion scan A1 BNP wuifhs 3 wihaes
ﬂ@}l mild-moderate iscﬁemic group ( p<0.0001 for baséline; p<0.0001 for peak; and
p<0.0001 for ABNP)

- Tunq ‘previous myocardial infarction AWLIAY BNP v%jmwm?:a;qnd’]%ﬂﬂ@jmﬂw
Nad Aty

“qaqnansAnendn BNP awnsatinanlilumsusnuazinuneftheiia severe
ischeria uazlsifl ischemia 1 luanuzii ABNP ansnsnsiwuaniiag mild-moderate

. . o . . b %
ischemia 11 severe ischemia 1

Daniel Staub wazas [20] 1&ANM9zAU NT-proBNP at rest as immediately

after symptom limited bicycle ergometry uazlA5uN1IMIIA myocardial perfusion single-
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photon emission computed tomography lun1331a4e myocardial ischemia A114914 260

AL WL

- Baseline NT-proBNP L8z exercise induced NT-proBNP (ANT—proBNP) Eluﬂqm'?l
# myocardial ischemia ﬁ?:ﬁuﬁqmd’m@jumﬂﬁ ischemia  aenglTid AU 1eania
(median baseline NT-proBNP 155 pg/mL vs 91 pg/mL, p<0.001; ANT—proBNP 15 pg/mL
vs 7 pg/mL, p=0 .002)

- correlation ¥4 ANT-proBNP WAz summed difference score (SDS) Tu
myocardial perfusion single-photon emission«=€omputed tomography frjglflu‘a‘::ﬁuﬁilﬁ
(r=0.185, p=0.003) 4

- agtuannsAnua@n el NT-proBNP level ‘at rest uaz ANT-proBNP lunns
q1Aa4t myocardial ischemia ummmmfﬂ]{umum 13df1999nn11 ECG Exercise stress

test hazun s @”mﬂwmmmmmlymmu%ﬂmnmmu

! #*
L' a4

‘ 4
Kiang-Teck J. Yeo wazAnz(21] VLo’ﬁ';;mmuqaimmmﬁLﬁﬂqgn’mﬁUﬂfmﬂﬁﬂuLLﬂm
28992AL BNP uay NT-proBNP thcan&entxexermse induced ischemia IA&NINN1TAIIA
921 Resting and post- exercise’ blood sampJesF(<1 10, 30, ag 60 UNTNRY exercise)
filnanauian restlng 1na mesmmmqmeﬁmmmm@mﬂfmLﬂu ischemic (n = 40)
AL nonischemic (n Bﬁﬁ—mﬁﬁﬂ—mdtmbfeﬂschemra*ﬁﬂ—radlonuohde imaging WuN
- ANT- proBNP Tumﬂqaﬁﬂ a21aifl reversible ischemia wummmﬁnw@mmum 1
WNUAY exercise Lmzuuﬂmmmmmaﬁ uﬂﬂmﬂuﬂ“\iwudﬂuﬂfojum reversible ischemia
azdlsvs ANTEproBNP g Aaall i Remia b#n b i@ Atynaadnsae
- agUluatnsdnedn exercise-induced ischemia 13an139n1HiiAA regional wall-
motion’-abAdrmalitiés %ni:ﬁuwﬁmimﬁ NT-proBNP] lngnh3sisdanmaZans NT-proBNP
AAUULATHARY (immediately after) symptom-limited exercise Zﬁ’]ﬁd’]iﬂLLﬂﬂéﬂfmﬁﬁLL@ﬂﬂﬁ

ischemia 1§ Tnailaangniiasgs
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A5ALUUNITIRE

gUuuuN1938 (Research design)

Observational Descnpt@‘##}cnonal

5Ll u25948 (Resear

1l5241n5 (Population) Az

1.

2.

1. mﬂqawmm ANNN9A9R TR L

mﬂuﬂelum'a‘ﬂum'a Sample ec m

) ﬂ MU WENS

Sample populatioh ¢l chromc IHD NHITUNIIINEHININ, ’QW’]“’ILL@“’%%‘/‘]_ITW’]M\‘IW'M

VDN irive Mpn (130012 i

EA TN RA VR ﬂ\‘iLﬂ@uWE]ﬁ’Qﬂ’]El
AUNARAIDENG (Sample size determination)

TasAuInMauIndet 19 lnegmsA MU correlation coefficient

_ [(Za;zm ]2 43
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1+r
1—r
@WﬂﬂW?VIUWQHQTﬁ‘Mﬂ??N‘WU’J’] ﬁ’] r @f;_ui‘lu range 3‘251/1‘3"]\‘1 0.351-0.716

e Zr = —l

iWennmunAl O = 0.05, B = 0.10 unuelugnas az1é n = 16-81 Au

o =2 A S A dl Yo Il [ (5 Y 1
AMUUANITANTIUIU 6 Lﬂ’ﬂuTﬂﬁl’ﬂ’WNN‘]J’J?JVIVLWJ‘UH’]??NM?Q@LLMlﬁJL?.I’]LﬂMWIﬁ‘UL?.I’]ﬁ"JN

IAangaReAnlatlszan 20% muu@uwmmmmmﬁuﬂu 100 AL

NSAUNALAZTNIGIA (Observati

Aawilslun1sias

Sautlsaas® . %@qﬂ #MTc-sestamibi

onn
Q‘ |
o %
LTI ‘ﬂmzll@ (record form)

ﬁ%ﬁﬂ%ﬂﬂﬂ‘ﬂ‘ﬁwmﬂ‘i

""Tc-sestamibi M%pcard|al Perfu3|on Scan Study

ARAEIERN TN Y

m%u"lumsm Wunisa4s

dy N a o o o a o L =X
1. Buaargazieenlansidy  dmguszasA fupeuniside sslend  sandls
Y A A a £
HATLALNTIBNAN AT
2. aapnudusaniihaiadinmuniidalaailasauaazidaanisasainianans

& o A o A A | 2 o 1 dIQJ dl o A a
?I@H@ﬂ’]‘ﬁLL@\‘m’]‘MT‘LIﬂqJ]L°1I’]?Q3Jﬂ’]ﬁ"]"ﬂEI?JEI’]\?E]GQNLL@S@\?“]]@SL‘L‘MM\?@@LL'ZQﬂ\'lﬂQ’mEIuF;I‘ﬂN

v 1 a o
17NN lulAsan1AE
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3. dniszdh nunaunassidaunaziiumusmnieyanuuiuiiunndays
4. ldaneliiningaetilienie antecubital vein d9lafls iwaillun1sduiuanans
o o al a
INATT9RARINLUNG
@ A = v o A A . oA o
5. lwziumangiosinenisgaiaaanieansliitinaen antecubital veinianing
M99952AU NT-proBNP feunismagey  Tc-sestamibi Myocardial Perfusion Scan
dl 3| 1 [ & © 091 A Yo A 1
Study eiluatanizin Tnaanuzgaliifionis clamp ansunaelineu galdenlw

' A NIrsy J A v A
three way nai 10 ml L‘W@@ﬂ‘]jﬂ;lﬁqL@@@WLQ@@WQI@ﬂquﬂ@@ LL@’J@@H@]@L@@@@ﬂ 5 ml

an three way annawtlATld cloffed tube 1alHlunisdensa push nanfigalu
pouwsn 10 ml ndudedpuliliagiaoaiiaandanawin stress test tddnaziily
\

exercise stress test#i5e pharmacologic stress test IneanzideadunauLULLRzaNY
- L Yy v

\Ha1iing recovery phgse M0l 3anusniaLTuA ALY stress INTIRRUNNNNGIAE
4 \ &

LARAYINNA 10 m

FEAd

6. dwmaaidenlliviedtjimANgienId) NT-proBNP maluszazionn 4 90luanas

YW % ol

NINTRNZIAEA  T9NINATRIdalaeLrsad - eléctrochemiluminescence  (ECL)-based

immunoassay, fully automated: analyié‘f“';(c-obas@ €411, Roche Diagnostics)

- s | !
7. RAmuNANTIFEIR Te-sestamibiMyocardialPerfision Scan Study ivetlszann

9 &
1% A

& A vy =
AUNANUNNATN LuﬂuQIQﬂlq@L@@ﬂ

8. lunsainftlelFfunasiasainineaninaenideniiala azin1sfnniunan1sana
WanBaudaupan lanutaed ToTo-sestamibi Myocardial Perfusion Scan Study
n1559UsAxdays (Data collection)

fusausandiayaaingilas ‘ehiohic’ [IHD “9lF5Unnsaema—"""Tc-sestamibi
. . dll o A ¥ = dl a
Myocardial Perfusion Scan nﬂmwmummeﬁ’mmmmmﬂmeﬂﬂmwmmmm
Tsavialauazuaaniann NMAREIRNYIANARS LAY NATTNFIAINGN AICUNNEANART

aiaInsniNuAnenat Tudassendrumeuiinuieu DuReuNn ARNIEW 2552
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Y &

v Y o K v A ya XK v
HINUTILTINUDYAUASHLUNNTBHA AR HIFE uwnm@g@@ﬂmmumﬂumuLLm

a

U funndeya

n15aLAsIsdaya (Data analysis)

fayanlfifuioyadaiunuuuseiios el 2 fouilsha 5L NT-proBNP waz

a

Myocardial perfusion defect \ialffiasaudn plot flu scatter plot naw INanANHOLE
ANNENAUTATIYT Aniludunganian b 1daen Az AN ndNsiug (Correlation)
el Tsunsn SPSS Statistics 17.0 dNaATE I ALANINNNTIBE UBIANNENAUFID

- HARNNTTUIN9TTALAeY RESHNG LAY Post stress NT-proBNP Laziuil Reversible

myocardial perfusion.defect )

- Sesacniaanulagdadsgnt Resting WA% Post stress NT-proBNP waziiui

Reversible myocardial perfusioh"defect:'l_

- 9¥AUUBY Post stiess NT—p’roBNP_";L’i;"@i*'ﬁuﬁ Post stress myocardial perfusion
- 4 ‘l'
1 idd ’.-r-'.q
defect Eluéﬂfmﬁixﬁu Resting NT= proBNP s

- 9¢AUT89 Post stress NT-proBNP % iU Reversible myocardial perfusion

defect Iuﬁjﬂfmﬁa‘z_{%l Resting NT- proBNP tin#
uae 1 Paired-samples t-test ANARBLIAYNNILANATNTEUINITZALITRS Resting NT-

proBNP LLag Post stress NT-proBNP

ley11v19a388594 (Ethical considerations)

1. Hylagmn auhitealhsgnsianaxsed iinnativepdiflua kg nEaidns

(Informed consent) uAIXNNEIAEIAeBUNERIBATIBEATR9IATINNTINE TRniszasd
aal Ao o = A o P A dl a & o
SLEIZIIAN FBNITIRE HURTIE FINDIANLAEN HAT9LALN LAY /1TaNANE1ANATUNIENA
dl a dy a o 09// o‘d‘ a da/ a o [ dl 1 o v
Aenainluainnisaaasansialsleminaziiniuainnisaaauluingzanataugn

2. frlhaazlfifunisianviaaniiensa 1nseau NT-proBNP i91tuy rest Uy stress

Tempndngd  filaaazsiaslfifunisliaisimsmaennensaie lilunsdmivanans
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TayaNugurasdilanindnm

99m

filoe chronic  IHD AN UNA@pkansw.aiuazlifunsdengos e

sestamibiMyocardial Perfusion-Scan Tuaasgudiapauiinuies DamnaungAanIey 2552
a o :/J Qy SRR 1 —J o [~1 A v dll A =
Hawaurisdu 120 au NEIRE 10AN atunsaianisiansiiuinenlfillesannaenidend
TUIALANNN waidnnsn e aelazanandassalinuans uasfifilae 1 aundfjmanis

¥ =2 o ¥ A @ = 1 IIVTV = o :/j Qy
LINTINNITANTIN V]’WIMLM@@B;IJ‘]JQ&W]N’]NLT]M. ARLABNANUIUNIAL 100 AL
v g (Y =

foyanugiuaesgiiiafitnunAnEl 100 AR Jeesius 29-87 T angleaaviniy

a 49 L1
66+10 U lugiloanaaq@ang4g A giagmcivanuan 52 au file 21 au lHiiunies
ANENU (Treadmill exercise stress rest)_'-'"—t‘-m*: 79 AU lEFUN1TIH Dipyridamol 15

- / “: *4' ] 1 [ a a o/
pharmacologic stress test ln@léiiutiFnns Dipyridamol aatvinfiL 36.2 HaANiN
,‘ - -_-'-__ ::J:J

— '. (Y
ANUANITIATIANIIAAALeuAes liRgendas o lalne 1Sansundeied 99 1o

wmet@Naan T (€ Te-sestamibl myocardial perfusion scintigraphy) wuanlgiae 69
ALNENNIanAITeAe Ak lRenaINLHasiala (Myocardial-perfusion defect) Tmsiutiaflu
reversible perfusion defect 11U 59 AL LAY irreversible perfusion defect 1191 10 AL

wazifjilon 31 punaaNgenaIaLng

v

fayanuguresgieiFaumeussndnengugaantuaz sl perfusion defect A

1 b4
wanslumnsaan 1 laanAn Yz Aasa

1. aline3 stress test frloanliFunisasadiag treadmill exercise stress test HR1U49U 15

waz 6 AL ARLTIW 21.7% uaz 19.4% lunquiduaz1aiil perfusion defect muansu lng

]

ldfiannuuansinsageltiadnAtynieans (p=0.787) wazijilaanlffu Dipyridamol &

a

AU 54 uay 25 A Anll 78.3% uay 80.6% lunguiiuazliil perfusion defect

o 1% !

ANaaL B9 ldumnsineageildadAtyuni (p= 0.787)
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A15197 1 LL@mgﬁmg@ﬁ”uﬂquﬁhm%udwﬂ@:uéﬂqaﬁﬁLLaziﬂﬁﬂﬁiamaqm'ﬂq
FenlildaeninuitienalalagFanndasod 99 1By wmaliFos manfii
Perfusion defect No perfusion P
Characteristics
Reversible Irreversible Total defect value
n =100 59 10 69 31
Type of stress test
Dipyridamol (%) 54 (78.3) 25 (80.6) 0.787
Treadmill EST (%) 5(21.7) 6 (19.4) 0.787
Age (years) 90(10.35) | 66.45(9.46) | 0.794
Female (%) 28.(40.6) 24 (77.4) 0.001
Body weight (Kg) 59.84 (11.82) | 0.011
Height (cm) 154.14 (7.75) | 0.002
BMI (kg/m°) 25.20 (4.67) | 0.325
Smoking (%) 0(0.0) 0.086
Diabetes (%) 9 (29.0) 0.402
Hypertension (%) 24 (77.4) 0.097
Dyslipidemia (%) 56 (94.9) ..__ 65 (94.2) 22 (71.0) 0.001
IHD (%) L34 (LB 10 (32.3) 0.025
History of CHF (%) 17 (28.8) 1(3.2) 0.001
History of CAG (%) 23 ( 5(16.2) 0.152
Insignificant (%) ! (3. 0. 3 0(0.0) 0.152
SVD (%) 7¢14%9) 1(10.0) 8(11.6 3(9.7) 0.152
o AUHINYUBINEANT oo | ors
TVD (%) u 10 (16.9) £2000) | 12(174) 0769 0.152
History W(ﬂ "ﬂs ﬁ 'Eu ( ’]’] N 2ys56.1) 0.423
History of CABG (%) 5(8.5) 2(20.0) 7 (10.9) 0(0.0) 0.066
Medication
Antiplatelet (%) 47 (79.7) 8 (80.0) 55 (79.7) 19 (61.3) 0.085
Nitrate (%) 36 (61.0) 5 (50.0) 41 (59.4) 12 (38.7) 0.075
CCB (%) 17 (28.8) 0(0.0) 17 (24.6) 7 (22.6) 0.889
ACEI/ARB (%) 36 (61.0) 5 (50.0) 41 (59.4) 16 (51.6) 0.573
Beta blocker (%) 45 (76.3) 5 (50.0) 50 (72.5) 18 (58.1) 0.219
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P~ ' o & ' ' v o Aa p=
F1919N 1 (m’a)LLiﬁm‘nm;llﬂwuﬂ’mmﬂ?mmwﬂquQﬂ%%ﬂLL@ﬂﬁJﬁJﬂﬁ?@ﬂ@W'ﬂd

wanlihasandnndiainlalaalda17n £ 1593 99 18 AT AR IR

Perfusion defect No perfusion P

Characteristics
Reversible Irreversible Total defect value

Medication (Cont.)

Diuretic (%) 25 (42.4) T | 31 (44.9) 5(16.1) 0.007
Digoxin (%) ‘k\;‘ . 0(0.0) 0.507

Statin (%) 20 (64.5) 0.052

Laboratory
BUN 8(14.13) 15.55 (6.93) 0.008
Creatinine (1 79) 0.77 (0.32) <0.001

Cr clearance OQ@, 38.67) | 77.68(27.12) | 0.008

Hemoglobin 1 13.8 ot‘cl.97> 12.19(1.30) | 0.995
Total cholesterol | 174 41 175.19/(47.79) | 191.68 (45.16) | 0.183
HDL : 56) 4| “60.00 (1846) | 5241 (14.92) | 54.95(17.30) | 0572
LDL 96.87 (42.27) | 109.94 (39.73) | 0.230
Triglyceride 129.50 (63.83) | 138.21 (91.44) | 0.929
LVEF 156,89 (17.1 00 (10.57 :

[ 56.89(17.13) | 68.00 (10.57) | 0.003

2. 8 ﬁma\iﬂzﬁuﬁm' anengLA 35 T uaz 66.45+9.46 T puandy

1

"IN@ LMHQ’]N‘JJ’JEWILL’H#] ﬂﬂmmﬂumﬂu AN NANDg

Kl

3. A ngu wﬂa%sﬂ %f% @a%? %&j 'é]wﬂ §m1mm perfusion defect

AR 40.6% LL@” 77.4% ANuAIAL (p=0.001)

1. cobjrie ) ATSRURAANYA Y

1 1
=

5. Smokmg umﬂwmuummm 2 AU AnLIW 2.9% Iuﬂ@umu perfusion defect #aunau

1
=

i perfusion defect linwugtlaefiquyvtian uslifiparuuansednddaddny
v

TENINNYINARINGN
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6. l3ptlzansin

6.1. . wudn lddmuuansngetnattdAysyndneilaeisasengy Tnawy

=

fuloenfhuunuwey 37.7% uar 29.0% lunquiduazliil perfusion defect

AINANAL (p=0.402)

v
o {

6.2. A uanlatings wudnfihadauluglwisaesnguiinnudulatings Anlu 89.9%

WA 77.4% AINANAL (p=0.097)

a

6.3. lusiuluaongs nauiilaani perfusion défeet Hawauthaiilulsalasiuluaes

|
=

gegendnguin i perfusion defect |ANTAEARTIL 94.2% uaz 71.0% AINATAL

(p=0.001)

6.4. lsAndnuieiladnalan NANTH perfusion. defect HauaugilaeAnsudniu
Ch L7 ="

Tsannnieunnndingllildl perusien defect Al 56.5% uaz 32.3% ANNATAL

(p=0.025) | /)

6.5. Uszdvialaduiniag wulunqaiia perfusion defect 11nnan Aniilu 33.3% waz
b d v ol ok

3.2% BuNaNAL (p="0.001) vl

6.6. UsziRnnsdndvasnideniala  (Coronary “angiogram) N19TENEUABAGEAAIE

Uenqu (PTCATHAZAITHIRAE BN EABRIAaRIa e (CABG) lufjtlhervisdasngy

IS d

TusnsinaiuetsivgaAtmasans  Inewudndiasdoulunilu triple vessel
disease (17.4% Waz6.5% ATNAIAL).ID9a9NT]5 single vessel disease (11.6%

WAz 97% maNaanl) wazlinugilaglfisunasyi1 CABG Tunquinlsidl perfusion

defect iane luanusiingayil perfusion defect HauqugiadlFiunisn CABG

9

H1NaU 10.1%

7. enfnmleaniudsznuegiflulsedn Tunuaduuanssesnafitiid Aynieatifveden
7e1319Y9489NqN ( Antiplatelet, Nitrate, CCB, ACEI/ARB, Beta blocker, Digoxin uas

. o . ) = | A . ! LAy .
Statin) &int31 Diuretics Gﬁqwu‘l,uﬂzgum perfusion defect mmfmﬂ@qwiuu perfusion

defect Aniflu 44.9% waz 16.1% (p=0.007) Teaenndasiulszdnnladumanlungud

~ , i C e
d perfusion defect NWUNIANANLTUAU



26

8. uAN1IMIIAN el ifng wud1 BUN/Cr Tunquidl perfusion defect HAMgenan

1
oA o [

NAuNLNN perfusion defect ateliE&ATYNNATA

o

a

1 13ia Creatinine clearance &
AanIlifae TnelANaALuas  Creatinine clearance Winfu 60.56+38.67 ml/min

WAy 77.68+27.12 ml/min ANNANAL (p=0.008) UENANREINLGNRINNANIIATIA

1
1 al

Echocardiography naugilaefidl perfusion defect #An LVEF  Ananguilad

q

o [

perfusion defect aselupdAEUdiAD 56.89+17.13% WAz 68.00+10.57%
AINANAL (p=0.003)

UANANT UINAATIUINA  NNIATIA — Te-sestamibi  myocardial  perfusion

i
1Al

scintigraphy TmﬁlLLﬂdﬂ@is\lLﬂuﬂ@NmﬁLLmig\iﬁ Stress induced perfusion defect azwudn

q

7 :/J 1 y 1
aniaavisunn 100 udlkTietnd Stréss induced perfusion defect UM 59 AU UAY

1
a

frloelaifl Stress induced perrusion_ defect At 415 AUAUIINANAIN  Stress

| *

induced perfusion defect ‘LL@wﬁ?wﬂ'ﬂjyvl,ﬂmﬂﬂmﬂflﬁl‘l’lm@ﬂ’]ﬁ‘ﬁ]i'}@ﬂﬂmLLZ\] zjtle il
irreversible perfusion defegt A

3 4]

?‘ﬁ'm;{@ﬁuﬂ’]mm\mﬂ'mLLE‘EI‘UW]E!U%MWT]@NNTJ’JEIWNLL@JLNN Stress  induced

perfusion defect mmmﬁmm’mw 2 Imﬂmnwmmqm”l,ﬂu,--

[1] T9%mAUDS stress test N‘]_lfa?_l NlE5un1snaaasag treadmill exercise stress test AnLlu
23.7% WAz 17.1% "Luﬂ@udﬁumiﬂﬁ Stress induced perfusion defect AMNAAL Ing
Tufi A aedeingditdo Anyn 1 @i s0 422) LL@:ﬁ’gﬂqmﬁi’ﬁu Dipyridamol Am
i 76.3% waz 82.0% unquiiuazlalil perfusion defect MuANTL Slsiuansing

| e o o

AEIPGH PR IATUITUNU (p=0:422)

o

[2] ang MeaaanguiengaanIndiAaiupe 66.32+9.28 T uay 65.71+11.14 1] uansu

[3] WA NGNAN  Stress induced perfusion defect Ndndauvasgudietiaandinguin s

Stress induced perfusion defect A 42.4% WAL 65.9% ANNAGL (p=0.021)
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NS 2 LLZQmﬁ’m;{@ﬁ”uﬂ’]uﬁh\‘iﬂ?%ﬁ'j’]x‘lﬂ@:&léﬂQﬂﬁﬁLL@ﬂﬂﬁﬂﬁmmmﬂjmLaﬂﬂiﬂ
Aeenduiternlalae ldasndaied 99 1By meRFoumannddainnis
nazfudanensiianisfegnaniu

Stress induced No stress induced
Characteristics P value
perfusion defect perfusion defect

n =100 41

Type of stress test

Dipyridamol (%) 34 (82.9) 0.422
Treadmill EST (%) 7(17.1) 0.422

Age (years) 65.71 (11.14) 0.772

Female (%) 27 (65.9) 0.021

Body weight (KQ) 16 (12.54) 0.026

Height (cm) 55.03 (8.23) 0.003

BMI (kg/m?) 25.56 (5.51) 0.259

Smoking (%) 1(2.4) 0.218

Diabetes (%) 12 (29.3) 0.316

Hypertension (%) \‘ (78.0) 0.056

Dyslipidemia (%) 31 (75.6) 0.005

IHD (%) 15 (36.6) 0.038

F-3 a
History of CHF (%) fg wﬁm‘ ‘j w EJ ’] ﬂ 431 0.176
History of CAG (%) 23 (39.0) 9 (22. O 0.300
Ins ﬂwaa A9 6 VI/T':J 1 Ef Q¢ 0.300
SVEﬂ my 43@ 0.300
DVD (%) 4 (6.8) 0.300
TVD (%) 10 (16.9) 4 (9.8) 0.300

History of PTCA (%) 15 (25.4) 6 (14.6) 0.193

History of CABG (%) 5(8.5) 2(4.9) 0.488

Medication

Antiplatelet (%) 47 (79.7) 7 (65.9) 0.172
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a 1 ¥ d” ' ' . Z A = A
M1519% 2 (fia)uansdioyaiugusiiessudanguiteeniuazliinisanasreaen

Renauitiaialalael¥asnda59d 99 BN wmAldEaNEaAINTAINN1T

NITAUARINNTANITIAILNL

Stress induced

No stress induced

Characteristics P value
perfusion defect perfusion defect
Medication (Cont.)
Nitrate (%) 17 (41.5) 0.070
CCB (%) 7(17.1) 0.197
ACEI/ARB (%) 21(51.2) 0.400
Beta blocker (%) 23 (56.1) 0.048
Diuretic (%) 11 (26.8) 0.131
Digoxin (%) 1(2.4) 0.222
Statin (%) \ 28 (68.3) 0.078
Laboratory
BUN 16.31 (7.09) 0.011
Creatinine 1.\00 (0.88) 0.001
Cr clearance 16-2““?'3_':‘-“-={‘ (31.57) 0.020
Hemoglobin ] [ >' 2.02 (1.86) 0.490
Total cholesterol 174 65 (48.00) 188.31 (45.79) 0.229
HDL ﬂ u 81?16%} w EI f]sﬂz‘ﬁrsg) 0.828
LDL 95 82 42 92) | 108.47 38 90) 0.198
T”QZT‘W’M I 10
Iy | o

v
o

[4] Body mass index (BMI) wmmn@:u 1 BMI InAAeeniss

o [

[5] Smoking lifAruuansinatnadilt g AnynieadiRsyudeisanangs
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[6] TsALlszansn

(8]

o o

6.1. . wudn lddmnuuansgatnatidAysynanegiaeisasengy Taawy

o

frloeniluiunuenu 39.0% uay 29.3% lunguiiuazlidl Stress induced perfusion

defect mMNANAL (p=0.316)

v
[ { {

6.2. Anusulanags wudngiledoulug)luisasanguilaausulaiings e lunguid
Stress induced perfusion. defect @ifitlhaaaudulanngandinguinlaudl Stress

induced perfusion defect Laniee ALl 91.5% uaz 78.0.4% AVNAAL Wh b

o Qo

uAnFinafiet N IEATATIIN AR (p=0.056)
6.3. laduluwaangs nguiltlaefsl Stress induced perfusion defect Haruaugtloaiiilu
v a fF400 0 , . - =
‘Emiwﬂmmmmmmwnzmwiw Stress induced perfusion  defect AnLl

94.9% WA 75.6% RANANAL (p OQO5)

6.4. Imﬂmmu@m%mmmm ﬂmﬁl Stress induced perfusion defect Hau0u

)

mﬂqwmmmLﬂu‘ﬂiﬁmﬂ@umﬂmﬂq Au il Stress induced perfusion defect
add J'--

ArLTlY 57.6% waz 36.6% FANaIAL (p'.'.:-Dj()38)

6.5. ﬂivfmm%@umm 1uwyﬂfmmmnmwﬂm¢uum§ﬁ YN NADATENINTINaRINgN

6.6. ﬂimmmmﬂﬂmmmm%—mmy—angrogﬁ: logiem) NN9UNLNRDALABAFIE

uaagu (PTCA) _I,me?shﬁmmﬂwqmmm?i@mﬁﬂ@ (CABG) Tugilnavisanangu

% o

TdumnsinaiuesdiiedAynsanmednenudnfthadouluaiiflu tiple vessel

[

disease (16:9%-4a29.8% mana1mhL) sa9adnaLiln single vessel disease (11.9%
4A2.9.8% AINANAL)

eninelspniutszynuetiutsea T wuaNuanFnanesantistaesnns lAfuen CCB

{ a

sendneriaaeang Anili 28.8% WAz 17.1% AINAAY (p=0.197) danuenausiivas L

e o

frlhevisaasnguladuludunnsneiuedinsldad Aty (Antiplatelet, Nitrate, ACEI/ARB,
Beta blocker, Diuretics, Digoxin LA Statin)

naNsRIanIeTiestfjimnis wudr BUN/Cr Tunguidl Stress induced perfusion

'
= o o a

defect HANgINdINgu?1aH Stress induced perfusion defect atineliEdATyN1vaTA
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Miea  Creatinine  clearance  HA1AnIduRY  IneiA1@dseeas  Creatinine
clearance WNfiu 59.65+38.57 mi/min Wag 74.29+31.57 ml/min ANAAL (p=0.020)

AaunanI19msan1aiedljimRnsaw A uwanseiuedelltiddty s

LVEF TalA1aaeAa 57.90+17.01% Wa 63.50+14.65% AINAAL (p=0.108)

| a a =~ J
ANNANRUGTzINaziTumasidaly sl Fasinitinduaznisanasraadanliiaes

nanandanlalngldansindnsed

mnmmumaﬁfmw @non ) TunnsAnEANANIUE

XU HARNI MANTU VD99 BNP . OBNP LL@”?@H@”V]Lﬂ@HHLLﬂ@Q

ﬂUH’JWHWﬁWﬂ’]ﬂ‘i
’QW%Nﬂ‘im UAIAINYA Y
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R? Linear = 0.036
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WHUONN 3 Scatter diagram WaAMANENNUETE1919 %NT-proBNP change Waz
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AIsNN 3 AonudRufazudverilumesidallsDlnTuuvisgsinidy Induaznig

A d” % dal o v o o a < a a
anasreaden lliaaanduiialalnaldansindased 99 18u waliman

LSRR
Reversible perfusion Irreversible perfusion Post stress perfusion
defect defect defect

NT-proBNP Correlation Correlation Correlation

coefficient p value goefiicient p value coefficient | p value
(7 . () G
At rest -0,053 0.663 02964 0.014 0.274* 0.023
Post stress ‘

Dipyridamol -04081 0560 ) 0.273* 0.046 0.242* 0.078
ANT-proBNP -0.201 0444 20 0,112 0.418 0.036 0.793
% Change =0.142 0.213 —,‘1 ;o 0097 0.484 0.32 0.816
Treadmill EST -0:231 0.407 J, -0.042 0.881 -0.129 0.647
ANT-proBNP 0.3 f 7 0g0 £ 0272 0.327 0.213 0.446
% Change 01240 | =8660 - Jt"__‘ 0,298 0.281 0.233 0.403
Al stress 0085 6490 TOH275 0.022 0.241* 0.046
ANT-proBNP 0189 16120 T3 0.357 0.041 0.735
% Change | :. 0.156 0.2060 0.096 < 0(433 0.037 0.763

*Correlation is significa{rft at the 0.05 level (2-tailed).
ynfansnaiznguitlaeiidssuesflume e st induridysandyng
Unaluanizn doeliia g wasdmaemRnwAnE ey deowattana W uazAnu [18]
Ao 21e < 50 11 WilAn 100 po/ml dsient] > 50 1 1l%A1 200 pg/ml azmadtlaeiiden
UnFunussipsouen 44 aw e Rerfusion-defactSausu 22 il ilae 6 ALlATUNs

% AI ¥ Ve 14 a o
FATINAIENITINRATENIU LLZ'\]ZZE;J]?J’]EI 167 A% VL@?‘LIT]"]?M?’J@@"J‘Elﬁl'}llﬁVLWﬁ‘@’ﬂﬁJ@ RMAINTINNIT

o

738984 (Secondary research question) A NIDWIANMNANNUS T2UIN992ALIAY Post

stress NT-proBNP LAY WUN Post stress myocardial perfusion defect ST R EraT

[
o oal o a

ANNANAUETAN TaeANdNssAnanduwus (Correlation coefficient, r) RANWINAL -0.064

o [ %

wae IR A Aunn9ddA (p=0.777) WBNANT 32AL Post stress NT-proBNP slafsesu

o

& o

ANNANNUSIL Reversible myocardial perfusion defect Ninnuiu IngAnd N se@ns

1o a

ANANRUS (1) HAINL -0.137, p=0.542 AILAASTULKLANT 4,5 UATANINT 4
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(Normal resting NT-proBNP)
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o
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LLNquIﬁ 4  Scatter diagr LAPNAIA IHNNUBTZUIN Post stress NT-proBNP LAy

Post stress perf s‘ﬁ“g -.-.- ?\-— ting NT-proBNP 1/n#

ing NT-proBNP
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D 15007 ©) o R o
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AUYINYNINEINTD
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E 10007
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Reversible perfusion defect (%)

WHUORN 5 Scatter diagram WAAIAIINANUFILNIN Post stress NT-proBNP Uas

Reversible perfusion defect Tugilaeifi resting NT-proBNP 1n#
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Asn 4 AouduiussendnserilumesiialusDinduuvisasinidhlnduaznis
A d” % dgl % A o o a < a a
anaszesirenllineeninuieinlalne i sndaied 99 1@n wetidew

eiap AT luiihendnaerd e iidalusdiniluusgemnidl ndlng

Tuanuznn
Reversible perfusion Irreversible perfusion Post stress perfusion
defect defect defect
NT-proBNP Correlation Cagrelation Correlation
coefficient o value, coefficient p value coefficient | p value
() (r) (r)
Post stress *

Dipyridamol Q#'63 0.548 | -0.092 0.736 0.036 0.895
ANT-proBNP 0,085 0755=|" | 009 0.740 0.021 0.939
% Change -0.049 0.945 _% # -0.099 0.716 -0.108 0.692

Treadmill EST :0:520 0291 f‘ 0.471 0.346 -0.103 0.846
ANT-proBNP o602 £ Vasr 4 , "0.3% 0.450 -0.435 0.389
% Change 009 |SaEer | %0.349 0497 | -0.777 | 0.069

All stress -0.137 : 8:542 %-0-.054 0.811 -0.064 0.777
ANT-proBNP 0165 | 0463 |1 0435 0.549 0008 | 0971
% Change | =004 7T———0:835 -0.132 01557 -0.170 0.449

msulasunlasszauazilumesivalisilniluuvdgisandllnanauussnasns
nszfusasnlalwsatlaavanisasananiy

RINANDINTAY (Secondary research question) Lﬁ'ﬂﬁmimqm FYAUURY Post
stress NTPRBNPEINE AL EAnk19ah [Resting NT-proBNP visall ‘luﬁgﬁqaﬁﬁ Stress
induced "myocardial perfusion defect Wufiﬂuﬂ@js\lﬁﬂﬁﬂﬁﬁ Stress induced myocardial
perfusion defect Vimm 59 A lEFUN1IMIIaAae Treadmill exercise stress test 14 AL
uazlE5unns13 Dipyridamol Fanun 45 A1 seatnrilumaiivalisinuwvisgsnidll
Infeuuazudanssfudanansidanisisanani (Al stress test) lifanauansireiuating
WdadnAtunneans 1,789.81 WiAnfusialiadans (Wdw 5.8 — 26,662.0 WiAnTuseliadans)
way 1,770.92 AlAnsusiadanans (Wde 9.8 — 25,755.0 WiANSuFAaNaaams) p=0.656 A3

waAelumN9199 5
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AINNITULNNFIATITHRNTRAURS Stress test Wudﬂumiuéﬂwﬁqﬂm:ﬁu%qa
enlalwianlua (Dipyridamol) seavazilumeditiallslniuwvisysiinidlndneuuas
waanszfuliiamuansnsiuet el AEuie (p=0.413) wswugwINRansul
nqufithefignneztufaanisieaaniy (Treadmil exercise stress test) szilaziilu
waiilallsTlniluwidans  ndldndieunszndsnseiiuarilanuunnsneiuasingd
Ud AN AR TaemAINTA9anENIL (Post stress NT-proBNP) %ﬁ?zﬁuqmdwmxﬁﬂ
(Resting NT-proBNP) AiRAgAn 478.46+738.80 LAy 449.05+729.33 WiANSusalaaang
(p=0.013) LL@zLﬁI@ﬂmmﬁﬂmﬁﬂuﬁumﬂ;uﬁiﬂﬁ Siess induced myocardial perfusion
defect WuinszAuazfilumesinialyls influviesamilindieuuasdonaziufanniis

o o

ananuldianuusnsan uae il d AN AN A (p=0.091)

!
A

o

ps1en 5 uhesuweugSregildmaiidallstiniuunsgsindlnsieunaznds

g o o = i - ¥
ﬂq?ﬂﬁtﬁluﬁ')ﬂﬁqﬁﬁ‘ﬂﬂq3']@@‘3&%\17% ﬁluﬂf‘]?\lwmﬂq?@m@\i"ﬂ@\i L@‘ﬂ@iﬂ LNEIN
d

q

nénuilatinlalngliarsinddiea 99 1an natldeusaniidannninazdy

’mﬂmﬁ@mﬁmmmu (StF_éJgs_ indueced myocardial perfusion defect)

-. TJ"

fJNT»—brOBNP levels
Stress test n ! p value
- Atrest = Post stress
All stress test = 59 1,789.81 (3,934.01) 1,77?).92 (3,829.66) 0.656
Dipyridamol 45 2,206.93 (4,415.17) | 2,173.02 (4,298.22) 0.413
Treadmill EST 14 449105 (72938) 478.46.(738.80) 0.013

szavazflumasiualsiinluunsgisinddlng (NT-proBNP level) wiiamaiua

Aa4 Perfusion defect

ANNN1IATIALABANNTEAL NT-proBNP #1 baseline 1138 resting NT-proBNP wun
2A1 resting NT-proBNP Tunguidl perfusion defect HAngendnguiinanisnsailng
a o [ %

vz lifl perfusion defect agneltladnAnyneaia naAeaume 2,291 WilAnFuralanans

(WA 5.8 - 35,304 NIANTNADNARANT) WA 159.82 NiAnFusaNaaans (Wae 16.3 - 590.9
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a

NANSuFAaNaRANT) Lol TUdIUTBIN ABINNTB992 AL NT-proBNP (ANT—proBNP)LL@fﬁ‘ﬂﬂﬂz‘ﬁl
wAslag (Percentage change) 7211914 Post stress Waz Resting Wu31 lNANNBANGNS
fugthaiibdnfynisadssuinanguitiuarlsidl perfusion defect seudndlumanaii 6
wazanNTANE IneLeNIAIIZTRINTIATee Stress test Il Treadmill exercise stress

test waz Dipyridamol 7 Wina lalsinariu

A9199 6 sxAuerdlumeiiualistniliwigeanilndseudranguiilhanduas

lidnranaseadiaan lihasendeilavnlalaelda1sn 49593 99 1A

a a an J
LN AL 8 N AR TN
Perfusion defect No perfusion
NT-proBNP levels ; P value
Reversible lrreverﬁible Total defect
At rest 1,789.81 (3@54.01) 5,258.57 (11,116.82) 2,291.80 (5,573.67) 159.82 (130.90) <0.001
# .._‘ # a i
Post stress r =
.~"f L 2 e
Dipyridamol 2,173.021(4,298:22) 7,04.2.97 (1 5,'@05!,39) 2,984.68 (7,320.67) 156.49 (126.04) <0.001
ANT-proBNP -33.92 (298.44) 1,238.08 (S,fQ5-90) 178.08 (1,540.60) 2.89 (18.92) 0.461
%Change 1.22 (11.72) A qia4 (25479) 4 2.92 (15.14) 1.95 (20.52) 0.126
Treadmill EST 478.46 (738.80) 413251 (0.50)":fg 468.24 (713.03) 197.65 (178.12) 0.484
A NT-proBNP 20.41 (39.84)F  [Ii-4360 (0.00-'),}5_'.:--’_‘_.13 29.69 (38.40) 11.93 (16.27) 0.350
%Change 8.39 (13.83) 1,53 (0:000) =% 8.60 (13.35) -0.72 (22.21) 0.533
o : -!f-.--"ﬂ-;“
All stress test 1,770.924(3,829.66) | 6,371.18 (14,492.33) 2,437:63 (9;555.02) 164.46 (135.17) <0.001
B L. |
ANT-proBNP —18.89l25: 72) 1,117.61(3,514.65) 145.82 (’C;-361 .61) 4.64 (18.53) 0.786
%Change 292 (12:51) 11.45 (24.32) 416414.87) 1.43 (20.50) 0.323

UANADH N 8ATIAIARANATE AL, resting NT-preBNP lunguindl Stress induced

perfusion defect ﬁﬁﬂﬁ@ﬂﬂdﬁﬂ’gjﬁﬁiﬁiﬁ Stress "induced ' perfusion defect MU LAy
wansNgiuaNETEd A NIaDA TpflAIaatAe 1489.81 NiANFNEaNaAARNT (WAY 5.8 —
26,662.0 N IANTUFENAAAAT) WAL 1 40220 WiAnTudalafans (WAE 16.3 — 35,304.0 WiA
nfusefiaddng)  avludousesuasinessziuarilumesiia s nuuisesfiniding
(ANT-proBNP) iag Saensiilanuutlag (Percentage change) 724114 Post stress WAy
Resting ﬁ"mﬁ\‘m’]ﬁ‘ﬁﬂ‘]&ﬂmﬂLLﬂﬂaLm’]zﬁmmﬁﬁmm Stress test LIl Treadmill exercise

stress test waz Dipyridamol wudnldEAuuansneiuadeldadAtynieanneudnamia

aanNgNLuiU AsLanalunngehn 7
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s 7 svdverilumediialusdinduwvisgsiniddndsendnanquifihanduas
liinranasrasidanliideenduiiarialalaealda17:n 41593 99 1A

WAt N AN TaNN1INNINITHUFENUTANTINE BN

Stress induced No stress induced
NT-proBNP levels P value
perfusion defect perfusion defect
At rest 1,789.81 ( 1,402.20 (5,720.46) 0.002
Post stress "»/ _

Dipyridamol ,298.22)+1,979.38 (8,097.60) 0.001
ANT-proBNP . ~1329.84 (1,906.72) 0.261
%Change \ \\ 6 (22.04) 0.073

Treadmill EST 30). \ (169.58) 0.602
ANT-proBNP - 15.03 (16.96) 0.551
%Change 03 (20.80) 0.765

All stress test 678.29 (7,385.92) 0.002

ANT-proBNP 276.10 (1,736.02) 0.510
%Change 3.88 (21.61) 0.182
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induced myocardial ischemia esaneangnreavasadenvialanlnfludndaun
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Tudouaaananisdne audusiug WeaunlduRaueuiunisdneimy 1e Gh.

Zaid uazAnuy [19] NlfszAl BNP at baseline, peak exercise waz ABNP Tugilaeinlfizu
N30 exercise stress test 1B3NAGE myocardiakischemia wudnlfinagenmdaariuluung

sznn9An nguNH perfusion defect Waznguiisl stféss induced myocardial ischemia Azl
J

TLALUDY resting NT-proBNP Qdﬂdﬁﬂzjm no. perfusien. defect LAz no stress induced

v
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