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# # 5374621630: MAJOR MEDICINE

KEYWORDS: Copeptin/ Diagnosis/ Acute coronary syndrome/ Acute myocardial infarction

CHAYANUTE SUWANPEN: COMPARISON STUDY OF USING COPEPTIN ONTOP TROPONIN T IN DIAGNOSIS OF
NON-ST ELEVATION MYOCARDIAL INFARCTION (NSTEMI) WITHIN 12 HOURS AFTER ONSET OF CHEST PAIN.
THESIS ADVISOR: ASST. PROF. SURAPAN SITTHISOOK, M.D., 62 pp.

Objectives: To study the values of new biomarker, copeptin - the C-terminal part of the vasopressin prohormone, adding to troponinT (using highly sensitive cardiac
troponinT — hs cTnT) for early diagnosis of non-ST elevation myocardial infarction (NSTEMI) in patients suspected of acute cardiac chest pain within 12 hours onset and the values of

copeptin in short term prognosis after acute NSTEMI event.

Background: Diagnosis of NSTEMI in acute chest pain patients without persistent ST segment elevation is challenging due to the false negativity or low normal results of specific
cardiac biomarker in the early onset of symptoms. Copeptin, a nonspecific biomarker, in combination with inital troponinT may be useful for early concern in the diagnosis due to

rapid rising property. Furthermore, copeptin maybe a prognostic index of cardiovascular outcomes after NSTEMI.

Methods: From August through December 2011, 45 consecutive patients with acute chest pain within 12 hours of symptom onset suspected of acute coronary syndrome (ACS)
without persistent ST-segment elevation were measured the copeptin levels, by blinded sandwich electrochemiluminescence immunoassay, adding to standard evaluation in ACS
including initial level of hs cTnT. The final diagnosis was determined by 2 independent cardiologists. Short term cardiovascular outcomes (death from cardiovascular event,

myocardial infarction, stroke, heart failure) were evaluated after 1 month of NSTEMI event.

Results: Thirty-three patients (73%) were diagnosed as NSTEMI and 12 patients (27%) were not NSTEMI (non cardiac chest pain and unstable angina). NSTEMI patients had higher
level of copeptin than remaining patients [median (min-max) = 11.0 (2.8-954.3) vs 7.5 (2.5-41.8) pmol/L, p = 0.40]. The interpretation used copeptin adding to hs cTnT at initial
presentation within 12-hour of chest pain onset resulted in equal sensitivity (97.0%) compared to only hs cTnT for diagnosis of NSTEMI. Specificity and negative predictive value
(NPV) decreased from 58.3% to 41.7% and from 87.5% to 83.3%, respectively. Area under curve of the ROC of copeptin adding to hs cTnT was lower than that of only hs cTnT [0.59
(0.39-0.79) vs 0.94 (0.88-1.00), p<0.05]. For patients presented within 6 and 3 hours, area under curve of the ROC of copeptin adding to hs cTnT was also lower than that of only hs
cTnT significantly [0.56 (0.33-0.77) vs 0.93 (0.86-1.00), p<0.05 and 0.58 (0.31-0.81) vs 0.92 (0.80-1.00), p<0.05 in chest pain onset within 6 and 3 hours respectively]. The early

cardiovascular complications had no significant difference between positive and negative results of copeptin level (p = 0.50) in NSTEMI group.

Conclusions: Our study showed that combination of copeptin and initial hs cTnT did not increase diagnostic consideration for NSTEMI in early onset, less than 12 hours, of chest

pain patients compared to only hs cTnT. Furthermore, no prognostic value of copeptin in short term cardiovascular outcomes observed during 1 month after NSTEMI event.

Department: MEDICINE Student’s Signature

Field of Study: MEDICINE Advisor’s Signature

Academic Year: 2011
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1.1 ANNAIAYWASTINIUBINISIAE (Background and Rationale)
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peptide) (3, 4) ‘WmmmmezgwusluimﬂmuLu’am%"mmﬂfamL’ﬂﬂuwmu(acute myocardial infarction) (5)
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1.2 ANDNNURINN5IA8E (Research question)

ANDNNUAN (Primary research question)
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ANDNNSRY (Secondary research question)
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Presentation Ischemic Discomfort

l Acute Coronary Syndrome
1 F — -

I
t

4 |

Working Dx §

[
ECG +«—No ST Flevation—» ST Elevation
ks [+—Non-ST ACS—]
Biomarker i iEM] ﬂ
= Unstable Myocardial Infarction
)2 Angina NQMI Qw MI

MNA 2: LAAITUAUDY acute coronary syndrome (7)
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wihannldianzsalsnvinlaamaen lnseniziihageananenguinngn 75 U fuloswange filoand
Teaganduy duldiun wamenu leanabede filaelsnpaindniden (dementia)(10, 11) viseftledaunilan
Tdnaasuulasaaspaulindilanduaneuzanmizseniuiiailanaaen  Tasnudingugiae
NSTEMI Dissasiar 30 Apaulnilialaansusninfviseneudnd sauiailadauniladiaaulniinialand

=

anwnucinlnfsuinagieuiazifaNSTEMI  dwlufilhandnfuilaialanunizadnisin Winluiala
aeung (12, 13) Mlinnsulanaraulilialalugieeiuniihanduiiansmsfainandnesiuiunsein

F8lANINEINATLNABIBNARNN NN ULD9 biomarkertflunan

miwﬁ 1: me‘i'a‘ﬂﬁtaﬂuuuu NSTEMI (9)

Vahvular disease

Take-Tsubo
cardiomyopathy

Cardiac trauma

Pleuritis

Pneumothorax

Pancreatitis

Cheolecystitis

Cardiac Pulmonary Haematological Vascular Gastro-intestinal Or..thom.wdld
infectious
Myocarditis Pulmorary embaolism Sickle cell crisis Aortic dissection Oesophageal spasm Cervical discopathy
Pericarditis Pulmorary infarction Anaemia Aortic aneurysm Oesophagitis Rib fracture
) Prieumania ) ) Muscle injury/
Cardiemyopathy Cerebrovascular disease | Peptic ulcer

inflammation

Caostochondritis

Herpes zoster

hufitensufiudn cardiac biomarkers Rl§lunistastuazlssifiuanudas sunsusnlsa
NSTEMIa@nannunstable anginageinanineunslutlaqiiu Ao nslufiu nslufiudacusrmnzuazanals
Andn cardiac biomarkers au $uWldun creatinine kinase (CK), creatinine kinase isoenzyme MB (CK-MB)
uaz myoglobin TaetnsTfua@aiuncly 4 daluedeannilennis Tugegait 48-72 dalus uazanads
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NMWY 3: 52ALUAY biomarkers A4 JUAdLNANIIZNAINL AW lamNE (7)

Myoglobin
and CK isoforms

TEU 507 Troponin

= 5| (large MI)

o N
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% 10+
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°

@ N Troponin

4:-_ 2- ~ (small MI) ~~a

N | R

5 1 = = 2 2 Z Z 3~=10% Cvi99v percentile
= D = T T T T T T 1 1
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Days after onset of AMI

= o a k4 aa o S84 o Aﬂl dil
Nﬂ’ﬁ“WWuﬁﬂ’]ﬁ‘b‘]ﬁ")“ﬂw?Tﬂuulﬂm’m'ﬁﬂ@u”\]'ﬂﬁt?ﬂiﬂWJ?;Iﬂ')’m\l'lLL@ﬁﬂQ’]N‘Q’]LW’]ZWN’m‘Hu ne

WA nnsldiuneiinaais (conventional troponin) Lilu highly sensitive troponin isalnslufiuaiin

' v
=

A ageteliInsTiunuas nslifiulaatinaanulage (hs cTnT, hs cTnl) aannsANEIa849 Reichlin

uazA (14) Tunquifihanuisasainisiduniiren 718 aw wudnmsluiunuarnslifulestinnanulags

1A receiver-operating-characteristic curve (ROC curve) genaninsluiiusasa (WunlinganROC
curve aadnslifunaiinanulags Instiiuleatinaanloge uarnsliiusama ddn 0.96, 0.96 uaz 0.90
AINAIAL) Aeuandln 319 4 uazieAnunlungugibanuanielu 3 daluamasdennts wugniunlsing

ROC curvelunguinslufiuatinaonlageaiinsineiAngans 0.93-0.94 Waeuiuinsliudauannien

0.76 Aauanslugii 5



MWA 4: ROC curve 284 standard troponin nu highly sensitive troponin #UAFAY q"lumﬁﬁ@éfﬂ
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nw B: lungufjifindasdaaniiumiianuinie’lu 3 4alus (14)

B Patients with Onset of Chest Pain Within aa<3 Hra
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mw17"| 5: WunlAans W ROC curve (Area under the ROC curve) a4 standard troponin nu highly

sensitive troponin FRARANN | lun1sARaRE AMI LAEUALTEAZIIAMMAIAINNSLALUTNEAN (14)

— Abbott— = Roche High- Roche - Siemens Standard
Architect Sensitive Troponin | Troponin | assay
Troponin | Troponin T Ultra
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0.850+
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Area under the ROC Curve

0. 700+

{"'m I T T T I
=2 =4 =h =10 All Patients

Hours since Onset of Symptoms

\ = = o a o Aa
@ﬂqQ1iﬂqu @'WJ']ﬁ‘f]W'Llllﬂr\?LW3\1°1|°L$°1|@\']I'V]?Iﬂuusluﬂqqﬁ,’mﬂQIiﬂUq\ﬂ?ﬂ V]xiﬂ’]ﬂ‘l:iﬂwummilm:

v '
A o

ANNIFUAALALVUULNSTEMI 1izaainisuazainisiansnldidindulsanduilasinlarnmaen AMun1gI9n

g ! ] , P = Y a oo o a & o
2 (9) UanNaINuU sLuﬂ@qNﬂuU’NﬂQN Lmuiua@ﬂﬂ"lﬂ ‘Mﬁ‘@LLNLLquﬁuﬂﬂm ‘J"JNVNQWLﬂuiiﬂﬂﬂlﬂﬂﬂmL@’ﬂmi'ﬂN

(chronic stable angina) @1anunssze9ns iU finlA luanimdniies (15-17)

'
Y o a

Tunnanaunu frlogdidlu NSTEMI analinunisiinaueesnsiliuls 439 Meune uazmnsz (18)
vinnsane ugilhenlAsunisifiadadniuacs 351 au wudrnsiliunatinaawlageusniuliinadu
aulugilae 112 au Anidufesar 30 vethesisunn toa 11 lu 187 au (Geeas 6) NlAFUN1TITAdEAN
\lu NSTEMI vz STEMI siunaTnsliiiuiaiinanulageliinaaulunieusn

o 1y oy Y @ a o a = = = o

Aananadngsiu  wansliviudinsldliudslinaauasuaziatonass  AsANNENEINTIAztn
biomarkers 2iipau] wdaelunisiliady sasisinminwnglsandaniazndfievidlanie iy fatty

acid-binding protein, ischemia-modified albumin (19, 20)
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A1519% 2: wamslsANNUNIstRNAvaasnsTudunnlildlsananiianalaanaiaan (9)

* Chronic or acute renal dysfunction

* Severe eongestive heart fallure - acute and chronie

* Hypertensive crisis

* Tachy- or bradyarrhythmias

* Pulmonary embaolism, severe pulmorary hypertension

* Inflammatory diseases, e g. myocarditis

* Acute neurological disease, including strolie, or subarachnodd
haemorrhage

+ Aortie disseetion, aortie valve disease or hypartraphic
cardiomyopathy

* Cardiac contusion, ablation, pacing, cardioversion, or endomyocardial
biopsy

* Hypothyroidism
+ Apical ballooning syndrome [Tako-Tsubo cardiomyopathy)

* Infilrative diseases, e.g. amyloldasts, haemochromatosis, sarcodd osis,
sderodermia

* Drrug tosdcity, g adriamycin, 3-fluorouracil, herceptin, smake venoms

+ Burng, if affecting >30% of body surface area

* Rhabdomyolysic

* Crideally ill patients, espectally with respiratory filure, or sepsis

uilalu  biomarkers  Minnasag luarnaulalusenisunne  lunishandaedtiadeuazuannig
nunalspvasifilbanduiiealansanzt Aa Tawlulsu (copeptin)
Tanluliu udounileans C-terminal part 499 pro-AVP (CT-pro AVP) Tasiazgnilaesasnun

Wianiu AVP g31anieainhypothalamus e Aiiansz1aun19a519AVPAIN Pro AVP Tagl AVP 138

Arginine vasopressin @4ianTad1 antidiuretic hormone (ADH) lunilaluae Tuudniaonuduwusiuaanu

' [
aAa a o

- o - M o ° o . = L a
angaduesszuuinlauasuaaniden  waldaunsniunnsmaliitiesandaassiandunas lianiesly

A = o o A Ao = A AR e A , ! a a
neznalaen densnRdnuiuladURunianuaneswaziAAsTInNe19ng Adncvestaddmiunanalu

gﬂﬁ 7 (21)



n’1w17"| 6: Arginine vasopressin (AVP) precursor peptide

FOLATLAASALUUITBY amino acid 184 pre-prohormone (22)

14

AVP precursor peptide
1 20 2832 124 126 164
AVP Neurophysin II Copeptin
(CT-proAVP)

i 7: Histogram waslaudfiuludszainsvialy (21)

2000 —

95th percentile, 9.8 pmol/L

1500 4 [ — 07.5th percentile, 13 pmol/L
= 99th percentile, 18.9 pmal/L
=
g 1000 —
3
g
(g
500 —
0=

r T I T [ |
0 10 20 30 40 50
Copeptin [pmol/L]
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MW 8: N9E519LazHaYad AVP uazlatldfuann hypothalamus wag pituitary (22)
Ul AanseiunsUaes AVP, 4o9nans: NN9aseUATARse pro-AVP lu hypothalamus mnugine
N9UAUNNTUARE 2 NTXLAUNITN anterior WA posterior pituitary, 9aN9: HAT8Y AVP faia receptors

3 9iln (vasopressin receptors, V1-V3)

Triggers of AVP release
* Drop in blood pressure
* Change in osmotic pressure

h 0

v

L

Synthesis of pro-AVP, the
precursor hormone of AVP

and Copeptin, in the
neurons of the para-
ventricular and the

supraoptic nucleus

Hypothalamus

Synthesis of pro-AVP in
_—" parvocellular neurons

Cleawage of AVP and

Copeptin and transport
down the axons

AVP and Copeptin release

Portal vessels AVP into capillaries of the
camy

and Copeptin directly to portal system

the anterior pituitary
AVP and Copeptin storage
in axons in the posterior
pituitary

AVP stimulates endocrine

cells to release ACTH

AVP synthesizad by para- AVP and Copeptin release

wentricular and supraopic nuckeus

® AVP synthesized by stimulation
neurons releasing hormaones.
imio the anenor piuary
® ACTH
= e

AVP

Endocrine cells release ACTH
into the circulation which stimulates Cortisol release in the kidney
from the adrenal gland
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2NN 9: uansszavaadlnsldduiinaclaildfAuiiauiussasinatuasannisiauntinan (14)

60— . Copeptin =0.3
[ Troponin T
50+ —0.25
S 5
E 40 0.2 E
2 -
= =
= 30 —~0.15 =
o 0
g =1
o e
© 20— -01 &
10+ —0.05
n—
0 -4 hours 5-=10 hours =10 hours
Time since onset of syrﬂptun‘ls

Copeptin and Troponin T Levels at Presentation
in Relation to Time Since Onset of Symptoms

= =S 1 v Y @ KR a 1 o A :; ]

QuananisAnefaunt taas iunsunumaeslanllfusessuuilalazviaanaan 1eluud
nsitladelsanaaniaoniinla sanviansinenisiiialaaluiihalsandumealanauaszlsaiala
%
AULUAD

ANIANEILIN  Kahn LaYADLY ﬁﬂmiﬁﬂ‘lﬂﬂuéﬁw 850 AWM Leicester (Leicester Acute
Myocardial Infarction Peptide (LAMP) Study) (5) IagianziaendnanlmilUfuuaeNT-proBNP §UA 3-5

o P @ % a o o o A o A aa a o P

NAIRINNDINITELNTNAN waTAAM NN eNAIINTUNRYIN U N TR TIRLAT NN AT lA AN AT
wudnlamuile independent predictors 1e9n13ANEizaNIRNAYa ladNmaiszazioan 60 Tuatined

UBAATYNNATRA (odds ratio = 4.14, P < 0.0005) laadunlsing ROC dwiulauldfiudaimpan = 0.75

BASLRU NI NIUNENATINATLNT-proBNP wupiuilfing s ROC iintuetinatiisdnAunieatndlu 0.84

<

TnaanzlunguidnslandAuuasNT-proBNPgaundnAdsegu aziinneinnelsaiudign Auand

Tuziin 10 way 11
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NW# 10: Kaplan-Meier curves: Ansan1saiavsanisiianalasduiunadludilanindlauldau (5)

Foy
]
|

30

Event Rate %

107

Quartiles of Copeptin

FILITIRET T

H
wnraneramnnd

ERLENENENENmEANE

180 360 540 T20 800

WA 11: Kaplan-Meier analysis dusuailailday (nanndn wiatdasninainanedsagiu) lunis

MMUNLNNTANEUTANITINAN LRANLUAD TABILLINSZALAINAINT-proBNP (5)

Event Rate %

HTproBNP
=madian
<friedian
=median
=median

407

o

20

107

j--iﬂllllllll 3

—_ I_
'..-"Illflll 2

Copeptin
=median
=med an
=madian
>median

I I ! T

180 360 540 720 900
Time to Death or HF (days)

t t t t
N M N N N Group
58 2651 136 T3 17 1
173 13 B1 36 9 ?
172 157 B5 42 2 3
250 12 i G2 3 4
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fann Kelly wazAmy (23) naenuanuduiuiaesanladifiuiiansdun 3-5 waafianiae
néauillerlameRaunay duninilasuulasaes LV dysfunction, LV volumes, LV remodeling uwag
ansnvaasisaioladumaiszazingn 4 weumnanll luiihe 274 aundulsanéusieinlanis

RULWAU ANANIINT 3 wazgi 12

AN59N 3: AMANNANNUE (correlations) seuanalatdufunas echocardiographic markers (23)

AN3NLIL: WEASHANaUNaUTINW(prior to discharge), ANINAN: LAASHARARN (follow-up)

Echo Marker LVEF WMIS LVEDV LVESV
Pearson’s (r) 0.188 0.276 0.076 0.143
Significance (F) 003 <.001 235 025
Echo Marker LVEF WMIS LVEDV LVESY
Pearson’s (r) 0.270 0.244 0.215 (0.299
Significance (P) < (01 <001 002 < .001

LVEFE, left ventricular ejection fraction: WMIS, wall motion index
score; LVEDV, left ventricular end-diastolic volume; LVESY, left ventric-
ular end-systolic volume.
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DIWA 12: Kaplan-Meier survival curves 115Un15iian1azma laaniuad ulilauansnguintanlil

AUNINNINYTRWINAL 6.31 pmol/L LiﬁuﬁuLmqnziuﬁ‘imﬂﬂﬁuﬁmﬂdﬁ 6.31pmol/L (23)

1.0

SRR e L e L L L L L E LT T —— 1

D6

0.4 1

Cum Survival

0.2 1

0.0 5

=

! I I I I 1
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Time to Clinical Heart Failure (days)

n3AnEnlag Reichlin wazADLY (24) mmm@mﬁ’mmiﬁLﬂﬂﬁu”l,umﬂaﬂﬁﬂ@ﬁﬂuﬂﬂmﬁ@"l,ﬂmn
naiunelsadanananewntih nsdAnmugihenienisdunihenuazasdadniulsaniinenialanie
wenauu 487 au Taadfieaacuiu 81 A Geuar 17) 1Hunisatadednilulsanduiiiealanns

Reunau naanzszaulawUfugldiunisianzspecific cardiac biomarkers @sldn1smsaalnsliiiu

v
o

wwunneglundy nanudaannnsaiinualiing . ROC eteiliiadnAnynisatia aniunliing s

ROC fngdsatadtaininsluiiuietnamaaiian 0.86 wuilu 0.97 WathinslufiunuaslawlUmuun e

v
o Y 1o

sauianuInsEn s TR waz TaAunn e riuausamnannnlunsatasa lsanduiiaialasne

a

wenilufanar 98.8 uaziinANININAALgITNERAY 99.7 AdUAASTUgLIN 13 uazAn91NT 4
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AN 13: ROC Curves 209N1591A2815ANAINLNANA LameLRgUNAY (24)

1.0

l@u-a_ Ly l;'-
2 o
E E;L" — Combination of Troponin T
] 0.4— Fy and Copeptin
» Fi == Troponin T
----- Copeptin

Area under the curve for the combination
of troponin T and copeptin: 0.97

L
8"

T T
0.0 0.2 04 0.6 0.8 1.0
1 - Specificity

=] aa o o a’ o o @ a o a
A1919% 4: NMsINARLEnlsANAINLRaMR lam et unaulagldnsldduinazlalddu (24)

Copeptin Value Used With Troponin T =0.01 pg/I|
at Presentation to Rule Out Acute Myocardial Infarction

Copeptin Cutoff Level Sensitivity Specificity Paositive Predictive Negative Predictive
{(pmol/1) (%) (%) Value (%) Value (%)
9 100 628 349 100
14 98.8 774 46.2 99.7
20 96.3 835 53.8 99.1
24 95.1 862 57.9 989

1Tl 2010 Keller uazaniz (21) MWaseulselominestanlfulilunaieaaii lnadnm filas

dl $% [~3 v dl o % dv o A o d” Ay [
1,386 AURNIFogansiunihaniasdanizndinmeidlanaden  ludnuauiwuidiileelafunng
Alasaddlulsanduilavilans@aunais 299 Au (3088 21.61) RANLLNAN c-statistic MNTUWAIN 0.84
Waldnsllfuatanen wnfu 0.93 WaldlanllAusuiuinglliuierdivadAnynieada waziile
Anmlunguitaennnganelu 3 dalumdsduniiien wudien costatistic Wis@uwan 0.77 1flu 0.9

Wil WaTAMNENAALGIDNFRRAT 92.4 ANNGLIT 14, A19797 5 UAT 6
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NWY_14: Diagnostic powers aadbiomarkersfing JRani1sinaaalsAnaINLiaNa lamaLaaLNa

(21)

2 2
- | -
o o
a | ]
=l =
E"' L -
= -
5 TrnTrap {833) L
= e Tl {11 6Y] =
T T RN [TUETH)
= ] =
o o -1
1] (-4 LT (-1} -1 ] L] -1 - H] as 1] 1] -] aa ox ad [T (-1 ] ia
1 - Bpasfclly 1 - Spacilcty 1 - Gpaclony

A1519% 5: AUC, AAnala, AAMNANIE, AVNERALIN WazAIMNARAALLUNEN non cardiac
. s 9 s a o a - v @
chest pain Nu AMI @115y nsldidud, TawdiAd, myoglobin, CK-MB WaNANSZELIIRINAILAL

L4
wuan (21)
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A15991 6: ANANLY, ATAINAUNIZ, ANERALIN UASATNENASLTUNAN non cardiac chest

pain Au AMI fwsulnsldfuiiuazlalddu ludiledisnmely 3 drlsamausumiian (21)

Sensitive Tnl or Sensitive Tnl or Sensitive Tnl or
Sensitive Tnl* Copeptin* Copeptin®f Copeptin*®f
AMI
Sensitivity B6.7 (79.3-92.2) 98.3 (94.1-99.8) 96.7 (91.7-99.1) 96.7 (91.7-99.1)
Specificity 92.4 (89.1-95.1) 63.2(57.8-684) 69.3 (64-74.2) 76.9(72-81.3)
PPV B0.6 (72.7-87) 49.4 (429-55.9) 53.5 (46.6-60.2) 60.4 (53.1-67.4)
NPV 95.0(92.1-97.1) 99.0(96.6-99.9) 98.3 (95.6-99.5) 98.4 (96.1-99.6)
ACS
Sensitivity 62.5 (55.1-69.5) 79.3(72.8-85) 77.2(70.4-83) 734 (66.4-79.6)
Specificity 92.4 (89.1-95.1) 63.2(57.8-68.4) 69.3 (64-74.2) 76.9(72-81.3)
PPV B82.1(74.8-88.1) 54.7 (48.5-60.8) 58.4 (52-84.7) 64 (57.1-70.5)
NPV B81.6(77.3-85.4) B4.6(79.4-88.8) 84.4 (79.6-88.6) 838 (79.1-87.7)
Senslitivity, specificity, NPV, and PPV are given with corresponding 95% confidence interval. A total of 517 patients with chest pain onset <3 h were
Iincluded. *Concentrations greater than cutoff. Cutoffs: troponin | {Tnl) >=0.04 ng/ml; copeptin (95th percentile) =9.8 pmol/|; tcopeptin (97.5th
percentile) =13 pmaol/l; fcopeptin (99th percentile) =18.9 pmaol/l.

Meune uazAnsy (25) Anwlugilen 58 Au Munfraetnisiqumiianaialu 6 dalusuazasdasn

1 o

fluacs Alddanwuzwariviniuuian wizdabiomarkesrs Inslifiungiinanulogauiiawsndy, #1 3 uah
6 dalue sanaazlanllfunsniy wudndArawlauazAmanasuiia i nsTufunatinaanulagesanriu
TanliAugendnilalfdinsliunainaonulageusniusamas  Wunld ROC  aesnsldTnsTliuiain

AN agIsNFLNEATASEACS = 0.90 Heand WuiliROC Welimsldunatinaanlege 3 vise 6

dolus  vsalilnslliuneianowlagediulanhlin = 094 Tassisunn  lufAouusansaiuedned

al

A AN AR AINANTNN 7 ezl 15

A1919% 7: ALY ANNANIE wazAIEaasuTasinsldduiitiaanulage Tauldiy uazidia

.
s =l

g saunuNaIRARUACS (25)
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W7 15: Receiver operating characteristic curves wam4 latluausannulnsiuiuiatinanalage

WINSU WATT 3 WAL 6 TAlNINAINAINISLALUTNAN LINaN15ITNAaE ACS (25)

1.00 4
0.75 4
=
= 0.50
E —— hs-cTnT on admission
—— hs-cTnT at 6h
0.25 1 +— hs-cTnT at 3
—— hs-cTnT and copeptin
0.00 - . | | — Hef?rence |
0.00 0.25 0.50 0.75 1.00
1-Specificity

woAaneu 1 2009 fenangnax T 2009,Giannitsis wazAz (26) MHvinnsdnmtlag 503 AL
avdel ACS fiflannnaiiudiannislu 12 dalus q’fmmimLﬂﬂﬁumz‘ﬁmﬂﬂﬁuﬁmﬁmmm"ln@mﬁmm?“u WAy
sTfufiaiinannallagednedsdl 3 uaz 6 i daleesingan ROC wudn ilevihTaiwluAvle s
sldfufieianaalage  daandiasauanisanduilemlamudundusinbifeaiionmuionds
mnmﬂ%mmm’ﬁﬁ@ﬁammﬂ’]ummimf‘tmﬂ%biomarkerrﬂu‘imi‘Eﬂﬁuﬁmﬁmmm%QqLﬁmfaﬂ'mﬁm
(ﬁwuﬁ'&lﬁ ROC aa4insllduiintinaaalegs = 0.903 daspnuiFasiutesay 95 = 0.874-0.927 uaviunld
AUCaasInsTUfiugtnnulogawaztanlfiu = 0.917 fospmuidesiubesaz 95 = 0.889-0.940, Fnarfu

aeeldad 1Aty eania (p = 0.0016)
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3.1 sluuun1s74a (Research design)

ATANEWLIL Descriptive study

3.2 sziiauisa498 (Research Methodology)
1) iszgngiilunne (Target Population)

4

7 d‘d =3 ¥ oI/ dl Y o ai a o 1 [
E;IJ‘JJ']F;IV]N@’]H’WL’WUVH’]@HI]’]HSLH 12 dolagnidinfunisamanviasaniadun  wazasdaanilulsn

]

9 & o 2 = o a = = -
ﬂmmuﬂmhmmmmmauwmumumimL@mmﬁnmuuwm

2) iszgnsmaatng (Study Population)

2 e c 9 o 9 o gy = -
amwummmwm@ﬂmﬂlu 12 dalas ‘VlL“Il’]?'].lﬂ’]ﬁ‘[ﬂ?".]@‘i’lﬁﬂ\‘]@ﬂLQHTNWEI’WU’W@"EWW@QTW?M

A a =2 A o o 1 | % dsl o A a o a
FLALAR LRI ANTNIAUSUINAN 2554 uazasdadilulsanfduillavilaanaldaniaaunalaiio

Tifeaimniuuyian

3) AEMsIRUAL2ENg (Sample technique)

Consecutive case collection

4) nguMNISARLARNIINNIAN® (Inclusion criteria)
1. Hheerguinndn 181
2. wnmanig il 2 dalnandaannZuiennisduniien

3. filaeEiugadinsanlulaseniside

5) ngunamMnIsAALAANaanaINNIsANe (Exclusion criteria)

1. parliidlaldneaisaeseanianuwyian (ST segment elevation)
2. annduninanasuislFanaAnuialnFvedn1nan1ee@anean

3. anmsiauntianannsealsatBnmiiautiian
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4. Anansesanudulafingindt 65 fadwnslsen siseinnnduwinlaimlnAndes
IR5un1sfnEn Tnesamau

5. lESunansziwinlafanirteansiuialanieluszazinan 24 datua

6. NisziRgumwmvEenngnnnlutos 4 dllavineundin

7. 1N19¥91A0NTAUBLINTILINITE Lﬂu‘fmqmuﬂfﬂmqmrﬁgmﬁmqmm

8. syaulmmanluaaniioandn 135 WsaNINnNgn 145 NadBAIAUTIARARAT

9. ATERNLNINAGN 2 1N./AA.

6) N1SRUNALAENIFIA (Observation and measurement)

lANZIAeARIIATLAL Copeptin 1aglATed BRAHMS KRYPTOR COMPACT asii3sminavea lule

A o o dl9/ a | ¥ A ! y o dl9/ a o L
wiaTulagl a1rin TﬂEIWE’]F;IWU’]@V]ﬂﬂ\‘i’?}ﬂLﬂuLﬂu@]L’Q’]ﬁL@@ﬁ LL@Z@\ﬂﬂﬁuLLﬂﬂsﬁﬁ‘N V]ﬂ@\?ﬂ{]']_llﬂﬂ’]’a‘m

NA9U4INNENLNA UAZIENTSNEIR999AT copeptin

3.3 mMs A e Bl Jianldlun15348 (Operational Definition)

1.

Initial troponinT: AnTnsluUfiuniafinamnlagafianzafausnluithenundeaainisiduuiiren

iasaniau (99" percentile of upper reference limit 483 hs cTnT = 0.014 ng/ml)

)

Copeptin: AnlallAunianzafausnlufihanunsaaeinisiduniieaniidiesgnidu (99"

percentile of upper reference limit 483 copeptin = 18.9 pmol/l)
r . H 12 dl” o a [ v aa o =
Acute myocardial infarction, AMI (1): lsan&nuiavialamaaunai innsaiadaainniss
o = P o & o . ) Ao
M@ﬂgﬂu'ﬂLmemNmimmm\m@’mLu@‘wﬂﬂ (myocardial necrosis) Turnuznfgan1vEng
aa Y Ny o o & o A | o £ - .
panAdnlifuNend e larn@en  TnanudRnsinTuLaz/viseanadtedcardiac
marker (Ipglanne troponin) agnetingfaeay 20-30 wazsanndnAl 99" percentile U89A1
% a a 1 o o v v dJ o 1 d’l
g19talnd sondudnwsdaladienilemasialil
1) a1n13189ilannaen
a a = a \
2) naasuldasueeECG Nuansnanisanadan il (New ST-T change or New left
bundle branch block)
3) NA pathological Q wave Tu ECG

=, . = \ P & o = N o . o
4) NlmaglngV]LL@ﬂ\?ﬂ\iﬂqﬁ'mqﬂiﬂubﬂ@\?ﬂﬂqﬂLuﬂﬂqi@ﬂ?@‘wuﬂqﬁ‘uuWQUW\?@QH%@\?WQIQ

AnUnfAniadulua (new regional wall motion abnormality)
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nsstiadenszintagengsunneianiznisengsatanilsaiala  winiaouwinlinsaiy
Tuntady  arliiongsunndiangnsengsaanilsaialaan 1 viaunndanlinag

2age

4. ECG:H4 types (27)
Type 1 WUST segment elevation NUIUSTEMI
Type 2 Wudynamic ST segment depression %38 T wave inversion, Intiazgsdednil acute
myocardial ischemia de ECG il ST depression 11NN91 0.05 mV lugadleadshnniiinamy
LA/ T wave inversion 89nndn 0.1 mV lugedleadsisiaiilasiuuasusasiead IR wave
9190 R/S ratio > 1 (1)
Type 3 wuAMNAAUAALA AN Tun193Rasen19Y acute myocardial infarction

Type 4 ECG 1n#

3.4 NFATUAIUAUNAAIBENY (Sample size determination)

AUIAAIDENS
N =235
ANUITLANN n =2’y P(1-P)
d2
Tnel d = precision acceptance, 0.10

Z =1.96 N1 95% confidence interval

P = the proportion in population, 0.9

3.5 NMgALEUN159a8 (Study processing)
va o o % e o a dl' Yy d' v s Y o =2 dIQJ
- ﬂmzﬁalj'mim_lLL@W’mLLWWJﬂﬁ‘z@’]WNQﬂLfﬂu LN@NE;I‘ﬂ'J?;IV]LiI’]Lﬂm%ﬂ’ﬁ‘ml’]i‘].lﬂ’]ﬁ‘ﬂﬂﬂ’m’wmm
NLEY

o L7 ¥ =2 .
- L@'ﬂﬂD;IJﬂQEILﬂ’]ﬁ"JNﬂWﬁ‘ﬂﬂH’]LLUU consecutive case
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da/ o & :// a o rdly 1 Yar = v = dl a nﬁgl
- Fuaadnniszasd dTunaunimas dsslemiiibaenaliiu sutinadinwhesonaniniu au
enasdeyadnivenanalinslasenisidy (2.2) uaviiuienanstiueenidinsanlaseniside (2.3)
- dnisedR muuuuaiuiunndeyadilos (3.1)
" . N . d g e o 4 am o
- lnziaennsaa copeptin Ingld heparinized blood 1 0 F91e 4 mFunTsmsaaLaesiiadean
(F9NYNNITATIA hs cTnT) Lﬂui‘ﬂmmLme\amimmﬁﬁ@fiﬂﬁugmmmNSTEM|

- tunndayaaluiuunesuriunndeyadion (2.1)

3.6 M999UsINTaYA (Data collection)

Wudayaangiaagnidununiunisnmaniiesgnidulsameiuiaqgitansal - §ranisfiususan

q Q

=

foyauaziiufindoya Ae falunse uanuuunesuiiuindeyauazain medical records £inas
A A o v a T v y o v o 1 o a
|wziaen Ae weuiadszandissqnidulsamenunaainaansnl gluuandiuuazinmadnaseautanllsu

A ¥ L2 A ¥ a on rd‘ I aa o
AR mwmwmm%ﬂgummﬂmimwmmme\mﬁ‘mMmmmu%ﬁTm

3.7 mMsaAsizndaya (Data analysis)

£
A b

fayanugurefteniuieyauastiu aviiaualaenisauanuaspniuazAtusnuiiudenas
fayasiaiesinaualnaAafsuasAleuuunInggIu ¥eedsegIu was interquatile range MNAIIN

LMN’]Z?ZQN“II@\?H’]?H?&@’]E[;I/'Hl’ﬂ\ﬁllﬂﬁalj@

nstiiauaaztiauelugilaasaanula (sensitivity) ANRINNE (specificity) AMIAINIINNEHAAL
(NPV, negative predictive value) Lmzﬂmﬁfmwmﬂmmﬂ (PPV, positive predictive value) 18901714
sepulmluAusaniuszauins T lunnsaiiade NSTEMI Wauiumannla mNNSINIg AMTMNLENARLILAY
' aa o ™ a A a % @ . .
AMNENALIAN AaMNNTIdadaaIngeaL nliunatnaaen Tnaasnailumne 2x2 uag receiver operating

characteristic receiver (ROC) curve

v o

sepuadnAty (statistical significance) 1A p-value 91 < 0.05 uazlfllsunsu STATAT0 uaz

SPSS version 16 daglun133LAszA
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4.1 i@s&aﬁuﬂ’m‘umé’ﬂ'w (Baseline characteristics of the patients)

a v

=3 b4 b7 dISJ o dISJ =3 v al/ U
AMNNITLNLLDY A Hﬂ’)iﬂ/]L?Iﬁ?ﬂﬂ’]ﬁ‘ﬁlﬁ")@%wﬂ\‘i@ﬂL’ﬂuﬂ')ﬂ'ﬂ’]ﬂqi‘ﬁ‘]_mu’]ﬂﬂﬂ']ﬂﬁlu 12 daluenau

= a o Ny dﬂl o dl
NDeTane LA Ae1uau 45 AU HIBHANUIIU AILAAS LRI 8

ANAn3 e 1 §ulindanlasanisidaanuau 45 au #amau 33 au Andlubensy 73 aeefdinsas

o

TAsan1s MEFunsnassd T uNSTEMI Awae 12 A (Beuay 27) MR5unisatadednilulsnausansia

v £
o 1 =

unstable angina §1uiudeyafiudnsnzuardssdRnntesdin Maenguildeyaiugiunieeny e
v o = : o & ' = o v Yy o a
sEALATUNIANNE (Body mass index, BMI) Uszifilsmidsssialsanasnaaniiala sulsiun avnusuiaiings
lasuluaenfinlng wivau Usedmlsandnniledialaansaes Useinlsan1aaeniaananes wasilsedn

ldl 1 1 o aa = dl = [~ = o
neguuvis lunnsinsiunisatis Tnelengade 67 1 unaniatszuiuasdlusn HaniaagiuaeBMI
MENlAR Uz wminiy (overweight, BMI > 23) filsapnnusuladinguasladuludenialnfisesas
71.1 uay 86.7 aNAAU sydRlsanvaanmenvinlasanay 47.6 UsydRfunisguyiTnLIRnIsgU
yiiretjilszunnGenas 10 aasdindanlanidan TeianualudilhaNsTEMI daudiayafiuisalaaie
(5934 (chronic kidney disease, CKD)WLAWNABNNGNNANNUANGNTYW InNSTEMINARA9 CKD stage
IVUazV (glomerular filtration rate, GFR < 30 mi/min/sq.m.)#eendangxunstable angina/non ACS @gia#l
2dn

UNNADA

v

dJ dJ ¥ v ] :‘/‘ b2 dl a o = =3 v
ﬂixmmm\muwmQmsfmmum (92182 53.3) {INNNRNLRUNRAIRATINHBINITLALUUIBNUIU

11NNI1 6 Falug douiianatieazase Nnnialy 3 daluauas 6 faluandsannainisiduniinen AN Xae

1%
v v 1

FIuTedzEznANINTIRaaIngNuaaauAd unthenauiniviesgnidwiiusrazioan 180 i idindan

a

o

a v 1= o v v v ] a v a v = o
NHUTREANS 84.1 laiflansuansaasialaguwan HEINFINIUIRLBNTBEIANT 15.6 Lan1suansaasviala

auwan Ingviaonin aglungunisiilade NSTEMI



157199 8: ﬁagaﬁuﬁmmmé’ﬂw (Baseline characteristics of the patients)

30

Age, years + SD 67 + 13 65 +11 71+15 NS®
Sex, male, no. (%) 27 (60.0) 22 (66.7) 5(41.7) NS
BMI, (median, min-max) 23.9(15.8-46.3) | 24 (15.8-46.2) 23.1 (17.4-31.7) NS
Risk factors, no. (%)
Hypertension 32 (71.1) 24 (72.7) 8 (66.7) NS
Dyslipidemia 39 (86.7) 30 (90.9) 9 (75.0) NS
Diabetes mellitus 19 (42.2) 14 (42.4) 5(41.7) NS
Chronic kidney disease
<0.05
Stage | 7 (15.6) 7(21.2) 0(0.0)
Stage Il 16 (35.6) 12 (36.4) 4(33.3)
Stage Il 17 (37.8) 13 (39.4) 4(33.3)
Stage IV 5(11.1) 1(3.0) 4 (33.3)
Stage V 0(0.0) 0(0.0) 0(0.0)
Smoking, no. (%)
NS
Current smoking 4 (8.9) 4(12.1) 0(0.0)
Ex-smoking 9 (20.0) 7(21.2) 2(16.7)
No smoking 32 (71.1) 22 (66.7) 10 (83.3)
History of CAD, no. (%)
Coronary artery disease 20 (47.6) 12 (40.0) 8 (66.7) NS
Previous PCI 13 (31.0) 8 (26.7) 5(41.7)
Previous CABG 3(7.1) 2(6.7) 1(8.3)
History stroke, no. (%) 3 (6.7) 2 (6.1) 1(8.3) NS

°NS = no significant, liilAu@Aneata Aranuideiis 95%




A1519% 8: ﬁ'agaﬁugmmmé’ﬂw (Baseline characteristics of the patients) (A1519612)

31

Laboratory testing
Creatinine, mg/dl + SD 1.12+0.32 1.10 £ 0.31 1.16 £ 0.37 NS?
Estimated GFRb,mI/min/1 .73sg.m., 58.98 65.2 44 1
median (min-max) (20.90-151.89) (22.3-151.9) (20.9-105.37) NS
TroponinT > 0.016 ng/ml, no. (%) 37 (82.2) 32 (97.0) 5(41.7) <0.05
Copeptin, pmol/l,
median (min-max) 10.8 (2.5-954.3) 11.0 (2.8-954.3) 7.5 (2.5-41.8) NS
CK-MB (U/l), median (min-max) 19 (8-300) 20 (10C- 300) 15 (8-36) NS
CPK (U/1), median (min-max) 121 (19-2789) 132 (19-2789) 83 (20-190) <0.05
Time of chest pain to ER (min)
median (min-max) 180 (0-705) 190 (0-705) 120 (0-450) NS
Time of chest pain onset, no. (%)
< 3 hours 10 (22.2) 8 (24.2) 2 (16.7) NS
>3-6 hours 11 (24.4) 9 (27.3) 2 (16.7)
>6-12 hours 24 (53.3) 16 (48.5) 8 (66.7)
Congestive heart failure, no. (%) NS
Killip | 38 (84.4) 26 (78.8) 12 (100.0)
Killip Il 5(11.1) 5(15.2) 0(0.0)
Killip Il 2 (4.4) 2(6.1) 0(0.0)
Killip IV 0(0.0) 0(0.0) 0(0.0)

°NS = no significant, liilAu&AMeata Aranuidesis 95%

4.2 nmsaasevianladdduluidan (Analysis of blood sampling, Copeptin level)

4 o = . v =
LN@‘VHT]W?L'LE‘EILIW]ﬂ‘l.li‘tﬂ']’]x‘lﬂf!llﬁ;llﬁ‘ﬁ]ll"mﬂ

P o a = = - ] vy aAnye
L'ﬂﬂuW@uﬂ]uﬂvLNNL'ﬂ@V]LsﬁﬂLﬁJuV]Elﬂ QQﬂqqﬂ@‘NHﬂQﬂwl’Lﬂ?Uﬂq

seiulanlifulugilaangundniieinlanai@en

FODELOR IGRET gl (ANANGA-ANGIAR) =

11.0 (2.8-954.3) Wiawfiu 7.5 (2.5-41.8) Wialuasiadns, szAudadAtyn1eaia (p value) = 0.40] weiludl

HedAtyneats  dwuassmuaana gl 16 uwandaautigiaideiuamnguae nqundnuiie
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wlananenRaundusdalifeaimnuuian (NSTEMI) ngu unstable angina waznguNon cardiac

pain

JTTW"?'I 16: Copeptin level in different diagnosis

Boxes represent interquartile ranges (IQR) and Whiskers display maximal and minimal ranges (IQR1 =

25" percentile, IQR3 = 75" percentile)

COPEPTIN LEVEL [pmol/l)
1200

1000

500

600

Pvalue =0.442

200

MNETEMI Unstable angina Moncardiac pain

4.3 ansrnradladfusannuinsldduiiatiaanulogesiansitiage (Diagnostic value of copeptin

in combination with highly sensitive cardiac troponinT (hs cTnT))

v
a o o o 1

PRV 4 o | o P ' Yo aa
QL%’]?QNTF\NM?Q YNUNA 45 Al Luﬂ‘mmLLF;IﬂEI'ﬂEILL@m@’]uqu@.L‘ﬂ’]i‘QNMQﬂﬁi‘imi‘uqu@aﬂQ’]

HUNSTEMI visanguawn lldNSTMEMI Taautiinguannansuznisilasuulasaespaulnilniola (ECG)

o

utngueiaenilu 3 ngn Rangunidansni ECG \flu dynamic ST-T change Ngffl ST depression Az
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naunonspecific ST-T change fansaunAaasinslliuieianawlageuazanTawdfinvdniluuanvzeay

wansRuaugilingasdan augli 17

Wingasddanlisuafiadadniu NSTEMI Nauisunaiinainshliunedanaalagailunonuaniy

232

(§1fingan 32 AuaIn NSTEMI 33 Aw) aniiuidinsandqs 1 aulungw nonspecific ST-T change AN slyl
funatinaonlaguiivay Seualawllfufifvavdumantiy dAmiuiidinsnidelunguNSTEMIIRANTNg

iunrdanaulagailuuon 8auiu 18 aullinalawfiuiluay uazaiuou 14 Audnailuuon

Hana$19iunn319 2x2 WeNIAUIAIAINTY AITNANNIZ ATUAINIINIENALIINKAZADLAN
namanasy taedinseigdindanilunguniennaiduniianaialy 12 dalue 6 dalus uay 3 dalug

ANNANALLNHIAN WARINARINANSNT O

M1519N 9 AIANLY ANMNRUNIZ ANAIMISNENALIN AMAINISYNENARL 1BINITINAGE
NSTEMI Taainslufuiigtaanulogs waglaldiusonnuinsluiuiainaanulage (Sensitivity,
specificity, positive predictive value (PPV) and negative predictive value (NPV) for NSTEMI for hs

¢TnT and copeptin combined with hs cTnT)

Within 12 hour chest pain Within 6 hour chest pain onset | Within 3 hour chest pain onset
onset n =35 n=24

n =45

hs cTnT Copeptin + hs hs cTnT Copeptin + hs hs cTnT Copeptin + hs

cTnT cTnT cTnT
Sensitivity 96.97 96.97 96.00 96.00 100.00 100.00
Specificity 58.33 41.67 60.00 40.00 50.00 37.50
PPV 86.49 82.05 85.71 80.00 80.00 76.19
NPV 87.50 83.33 85.71 80.00 100.00 100.00

ArpulazesnslUBunaiinanlagelunisiiiade NSTEMI lungueasiiduutirannialy 12 dalug 6
dalus uar 3 daluslaiunnsineiu (Avanulafesas 96.7 96.0 uax100.0 lunguiduuiirannielu 12, 6
uaz 3 FaliemuaAy) sauisAnIsmeNaauf llunnseiulwisasngueion (Anmisnaateuay

87.5 85.7 uaz 100.0 lunguiniduuiiannialu 12, 6 uay 3 dalussnanau) TunisiiadunsTEMITae 1



MW 17: Sruaugidnganiqautengailu NSTEMI uaznguiiladld NSTEMI (others) uanmsanudnilnfeaspdulningala Alnsludufigiaanala

(N uazAlalddfu (ECG = electrocardiography, “hs cTnT values are presented in ng/ml; bcopeptin positive if > 18.9 pmol/l, negative if < 18.9 pmol/l)

Angina pectoris
suspected of NSTEMI n =45

Dynamic ST-T change
i n=9

ECG

* Copeptin positive, cut off level > 18.9 pmol/l

ST depress

Nonspecific ST-T change

hs cTnT >=0.014

n=8

Copeptin positive”
n=>5

NSTEMI 4

OTHERS 1

Copeptin negative
n=3

hs cTnT <0.014
n=1

.

Copeptin positive
n=0

| n=10

hs cTnT >=0.014
n=10

Copeptin positive
n=3

hs cTnT <0.014
n=0

R -

Copeptin positive
n=0

| n=26

hs cTnT >=0.014
n=19

Copeptin positive
n=8

hs cTnT <0.014
n=7
Copeptin positive
n=2

Copeptin negative
n=1

Copeptin negative
n=7

Copeptin negative
n=0

Copeptin negative
n=11

Copeptin negative
n=5

NSTEMI 3

OTHERS 0

ve
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winaNlalunitiady (Avpwlatenas 97.0 96.0 waz100.0 Tunguilauuiihanniely 12, 6 uas 3
. . S . . : . o A
FINANAIAL)  UANANTNLINAIANINNITUATAININBRAALAAANA NN M AL U Auganiy

nslfunatinaaalags

Uunasailunsn Receiver-operating-characteristic (ROC curve) 284n153Ha98NSTEMIANN
TanhlfusonnuinslliuneianeoulageuazanTnsliiiuiaiinannulageatraman ludanaingdinda

Fdaunlugoanan 12, 6 waz 3 dalue seuandlugili 18, 19 uar20 mua AU
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MW 18: Receiver-operating-characteristic curve (ROC curve) mm‘im‘l‘,ﬂﬁuﬁﬂnﬁmmw‘lqgmz’m

wzuazanlaldfusinnuinsllduiiatinanuligdunmsitadaniznautianalams

Waunaurlalifieafignuuian Tudihefannele 12 dluwmaaiuntian

Sensitivity

o[ [ T [ |
I_II_II_II_II.J

0.0 0.25 0.50 0.75 1.00

1 - Specificity

— o | Wnsllliunalinaannlage, ROC area: 0.94

—B— | Tauldfudnduinsiliunatinranulags, ROC area: 0.59




2NN 19: Receiver-operating-characteristic curve (ROC curve) ‘ll'aﬂTVI'a‘Tﬂﬁuﬁmﬁﬂﬂ’nN‘hgjﬂ'az'l’m
wzuazanlaldfusinnuinsllduiiatinanuligdunmsitadaniznautianalams

Waunaurlalifieafignuuian ludilhefiannelu 6 dluawmasaumniian

Sensitivity
1.00
i i

075 |¢—m©k
0.50
0.25 s
0.00

0.00 0.25 0.50 0.75 1.00

1 - Specificity

- nslfiunaiinaaalage, ROC area: 0.93

—— | TauhlAusoniuTnsTufiunaiinaanulage, ROC area: 0.56
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MW 20 Receiver-operating-characteristic curve (ROC curve) ‘ll'aﬂTVI'a‘Tﬂﬁuﬁmﬁﬂﬂ’nN‘hgjﬂ'az'l’m

wzuazanlaldfusinnuinsllduiiatinanuligdunmsitadaniznautianalams

Waunauglalifieafignauuian ludihefiannelu 3 dluwmasaumniian

Sensitivity

0.00 0.25 0.50 0.75 1.00

1 - Specificity

— | Wnshliunedanawlags, ROC area: 0.92

—H—| Tauldudniuinsiiunatinaanlogs, ROC area: 0.58

o

WenfFaumeuiunls ROC curve Tungugidindsddanianiaiauniiennielu 12 49Tus wudn
ArlAdAudaniuAn TnsTUfiunatinaaslagaiidrmndrvuin s ROC curve wedAnslliuniatinaaala

AuENaENaAYg Aa 0.59 (AAdNTauFasas 95 = 0.88 — 1.00) WLl 0.94 AINAIAL (AR

1 '
s o Y o

\FasiuBasaz 95 = 0.39- 0.79) atsliad1Atyn9aia (o value < 0.05)

o

ualFlunsuauinaununlé ROC curve Tunguidindasddunianiaiduniirannie’lu 6 uaz

3 dalug wudnuafldilunnadeadu Tneiuinld ROC curvetrasAlallUfusaniuaiinsTuduiaia

o a

a OI 1 dﬁl dl b 1 a a a = 1 a 1 a o
mm”quwmmﬂfnwuﬂm ROC curve ‘ll@\'iﬂ"lIV]ﬁ‘IﬂuuWﬁuﬂﬂ')’]EJbL'JZ;i.\‘iLWEN@?;I’NLﬂF;IfJ'ﬂEI’]\‘iNuEI@’]ﬂﬂ_WI’]\?

&
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40 A 0.56 (ANAMNTRNIEREAY 95 = 0.33-0.77) WaUAU 0.93 (AMANLTaNUIREaT 95 = 0.86-1.00)

o o ' o

ATIIANATYNNADA <0.05 Tunguijidindanidaniennisiduutitennnalu 6 dalus way 0.58 (AnA

al

\Tasiusenas 95 = 0.31-0.84) Weufy 0.92 (AMAuTesiusaaay 95 = 0.80-1.00) ANUEANATUNNADR

' o

<0.05 Tunguijdinssddsniainisiduniirannielu 3 dalua

al

o

A o a = = v oa Aaa o o o & o a | -
waziflavinnisienwlln 1 weulunguisnidenitaseiiulsandraiiiavialanaafialidwad
'S al a | 1 a A o o % 1 a aa
wnwienuasianlanllfudluien  wudinisfialsansvaanidanuaziinla  suliud  ns@e@amnann
3piala naflulsanduiiavinlarsaen nasiihladuivan viralsavaamaananasmiutiy  Tdnwusa

ANANAyNeanmaasialllRuseantsitunaniafialan (o value = 0.50)
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Criteria for Acute Myocardial Infarction

The

consistent with myocardial ischaemia. Under these conditions any one of the following criteria meets the diagnosis for
myocardial infarction:

term myocardial infarction should be used when there is evidence of myocardial necrosis in a dinical setting

Detection of rise and/or fall of cardiac biomarkers (preferably troponin with at least one value above the 99th
percentile of the upper reference limit (URL) together with evidence of myocardial ischaemia with at least one of
the following:

* Symproms of ischaemia

* ECG changes indicative of new ischaemia (new ST-T changes or new left bundle branch block [LBBB]);

* Development of pathological QO waves in the ECG;

» Imaging evidence of new loss of viable myocardium or new regional wall motion abnormality.
Sudden, unexpected cardiac death, involving cardiac arrest, often with symptoms suggestive of myocardial ischaemia,
and accompanied by presumably new ST elevation, or new LBBB, and/or evidence of fresh thrombus by coronary
angiography and/or ar autopsy, but death oceurring before blood samples could be obtained, or at a time before the
appearance of cardiac biomarkers in the blood.
For percutaneous coronary interventions (PCI) in patients with normal baseline troponin values, elevations of cardiac
hiomarkers above the 99th percentile URL are indicative of peri-procedural myocardial necrosis. By convention,
increases of biomarkers greater than 3 x 99th percentile URL have been designated as defining PCl-related
myocardial infarction. A subrype related to a documented stent thrombosis is recognized.
For coronary artery bypass grafting (CABG) in patients with normal baseline rroponin values, elevarions of cardiac
biomarkers above the 99th percentile URL are indicative of peri-procedural myocardial necrosis. By convention,
increases of biomarkers greater than 5 x 99th percentile URL plus either new pathological Q waves or new LBBB,
or angiographically documented new graft or native coronary artery occlusion, or imaging evidence of new loss of
viable myocardium have been designated as defining CABG-related myocardial infarction.
Pathological findings of an acute myocardial infarction.

Criteria for Prior Myocardial Infarction

Any one of the following criteria meets the diagnosis for prior myocardial infarction:

Development of new pathological Q_waves with or without symptoms.
Imaging evidence of a region of loss of viable myocardium that is thinned and fails to contract, in the absence of a
non-ischaemic cause.

Pathological findings of a healed or healing myocardial infarction.
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Type 1
Spontanecus myocardial infarction related to ischaemia due to a
primary coronary event such as plaque erosion andor rupture,
fissuring, or dissection
Type 2
Myocardial infarction secondary to ischaemia due to either
increased oxygen demand or decreased supply, eg. coronary
artery spasm, corenary embolism, anaemia, arrhythmias,
hypertensicn, or hypotension
Type 3
Sudden unexpected cardiac death, including cardiac arrest, often
with symptoms suggestive of myocardial ischaemia, accompanied
by presumably new STelevation, or new LBBE, or evidence of
fresh thrombus in a coronary artery by angicgraphy andfor at
autopsy, but death cccurring before blood samples could be
obtained, or at a time before the appearance of cardiac
biomarkers in the blood
Type 4a
Myocardial infarction associated with PCI
Type 4b
Myoccardial infarction associated with stent thrombaosis as
documented by angiography or at autopsy
Type 5
Myocardial infarction associated with CABG
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ST elevation

New ST elevation at the J-point in two contiguous leads with the cut-off
points: =0.2 mV in men or =0.15 mV in women in leads V,-V; and/or
=0.1 mV in other leads

ST depression and T-wave changes

New horizontal or down-sloping ST depression =0.05 mV in two contiguous
leads; and/or T inversion =0.1 mVin two contiguous leads with prominent
R-wave or R/S ratio =1
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