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Rednlulamenng ez 7 1 Teanisiianin eAuAINIFl eGFR ﬁaﬂmmiwﬁﬁué'ﬁm,mmﬁﬁ
Adjusted hazard ratio fiansie@ani 1 Huesnisainana lunguiilasiiiien eGFR tesndn 30 mUmin/1.73
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## 477 47070 30 : MAJOR MEDICINE (CARDIOLOGY)

KEY WORDS : RENAL FUNCTION / ACUTE CORONARY SYNDROME / PROGNOSIS
KHORAWIT SOOKLIM : PROGNOSTIC IMPLICATIONS OF RENAL FUNCTION AND
CARDIOVASCULAR OUTCOMES AFTER ACUTE CORONARY SYNDROME. THESIS ADVISOR :
ASSOC. PROF. SUPHOT SRIMAHACHOTA, M.D. 73 pp. ISBN 974-53-2925-8.

Background : Recent studied suggest that renal insufficiency is associated with poorer

outcome in patients with acute coronary syndrome (ACS), but for the Thai, Eastern population, this

prognostic value is unknown.

Method : We studied patients hospitalized with ACS. Clinical characteristics, treatment
strategies, in-hospital mortality and 1-year mortality were compared for patients with normal or minimally
renal dysfunction (estimated glomerular filtration rate [eGFR] > 60 ml/minute/1.73 m2). moderate renal

dysfunction (eGFR 30-60 ml/minute/1.73 mz), and severe renal dysfunction (eGFR < 30 ml/minute/1.73

mz),

Results : Of the 1809 patients with mean follow-up 10.8 months, the mean age was 65 years,
and 59.2 percent of the groups were male. Patients with severe renal dysfunction were significantly older,
less likely to be male (45.2 %, p < 0.001), and had a greater prevalence of diabetes (63.1 %, p < 0.001)
and hypertension (85.4 %, p < 0.001). In-hospital and 1-year mortality were 13.5 % and 22.5%
respectively. According o discharge diagnosis, unadjusted hazard ratios for in-hospital death from any
cause was statistically significant only in ST elevation Ml group, hazard ratio was 2.73 (95 % Cl, 1.72 to
4.34) and 6.27 (95 % ClI, 3.78 to 10.4) for moderate and severe renal dysfunction group, respectively.
The risk of death for all types of ACS at 1=year follow up was increased with eGFR decreased below 60
ml/minute/1.73 mz, the adjusted hazard ratio was 1.66 (95% Cl,1.22 ta 2.23) and 1.91 (95% Cl,1.34 to

2.72) for moderate and severe renal dysfunction group, respectively.
Conclusion : Renal dysfunction at presentation is an independent, graded association with

higher in-hospital (STEMI) and 1-year mortality in patients with a broad range of ACS.
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ACEI Angiotensin Converting Enzyme Inhibitors
ACS Acute Coronary Syndrome

ADPI Adenosine Diphosphate Inhibitor

ARB Angiotensin |l Receptor Blocker

A2A Angiotensin Il Receptor Antagonist

BMI Body Mass Index

CABG Coronary Artery Bypass Graft

CAD Coronary Artery Disease

CAG Coronary Angiogram

CKD Chronic Kidney Disease

CVvD Cardiovascular Disease

ESRD End Stage Renal Disease

HDL-C High-Density Lipoprotein Cholesterol
LDL-C Low-Density Lipoprotein Cholesterol
LMWH Low Molecular Weight Heparin

LPL Lipoprotein Lipase

Lp(a) Lipoprotein (a)

LV Left Ventricle

NSTEMI Non ST-segment Elevation Myocardial Infarction
PCI Percutaneous Coronary Intervention

PO4 Phosphorus

PTH Parathyroid Hormones

RAS Renin Angiotensin System

SNS Sympathetic Nervous System

STEMI ST-segment Elevation Myocardial Infarction
TG Triglycerides

UA Unstable Angina
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AMNAIAT LA INNTa91](y1191U3RE (Background and Rationale)

=

=S ndl 1 Y @ 1 v dld o dl d‘
nsAnETEIuNN uansliiivda giheninisinanusedla@en Tuanenining
naseialarnldem@auNAL (Acute coronary syndrome)[1-4] HAMNANAUS U
o Ay = 9 k f o A aa .
R et AR F R A e PATR Ea iy (complications) LAy amIINI9LALITIR (mortality rate)

'
oAl

st Lﬁ@Lﬁﬂuﬁuﬂzgmnﬁﬂq?ﬁﬂmmmimﬁumm’ﬂﬂﬁ LaNANUW AINFRTUEAINEY
9N ﬁlu;:iﬂfmmé’?um?ﬁﬁ percutaneous coronary intervention (PCI)[5-7] W& coronary
artery bypass grafting surgery (CABG)[8-11] é“mmmﬂﬁ 21 (2-year mortality rate) U&4
acute myocardial infarction Tut{la8l end-stage renal disease sz 50 ilofifusd Fadn
2 windledeudlszannsiall (12) azdivldan nsiauests luansisinee
néileralannaidenEsumad Ty arsnsauennennsailsald ielusvasdu (In-hospital,
short-term prognosis) Wag lugzeizeng (long-term prognosis)
Tuilaqiiu daya Aenann dedaudania dasmsrananailsznis naname
1) MsARLAaNHIE, 11eNI3ANEA L‘ﬁfamawq:ﬁﬂfmﬁlﬂu Unstable angina
(UA), Non ST-segment elevation myocardial infarction (NSTEMI) VEG ST-segment
elevation myocardial infarction (STEMI)
2) S ALANMULARNT89N TN lALAN AN (mild, moderate, severe
78 end-stage renal disease)
3) seeizinanITAnRINKilae muslmai%ﬁmmﬂmm:z%u uaz fidn At

o

4) flsipeidayanisdnenlulszaansng
At 911ARE AIFBINTANHI AN A URUEILUIN N9V U89 be T
nan19ine lugiaalng Miilulsanduiernlanaaenaunau vidluseazdi (in-

hospital) kag Tugzaizeng (1 year mortality)



ANDNURINNSI98 (Research Question)
ANDINUAN (Primary research question)

" Agznnmnenuaedtndas(renal dysfunction) HANEANRUSALERINANE

1 %
=

(mortality rate) waz cardiovascular complication Ngetu v3a 13 IaLAaLRLNGN

dld o 1 I a
PN vaaslaag lunmueflng

[ %

myUseaeAaINIsIqE (Objectives)
B NAANET ANNANWUS 20952 aLNN9N9Kaes e iWansnFuilsanenung
(estimated glomerular filtration rate (GFR) fiU&n31/"¢ (mortality rate) Lay
. » 4 dl = o 1 dld o 1 o
cardiovascular complication Lmmm_mumgmmmim\‘nummvl,magslmﬂmm

1nm

AUNAFIUVRINNGAE (Hypothesis)

" Anzasinaanzedlai@ed (renal dysfunction) AANENTUS AU SRsIANe

(mortality rate) gAML WEUAUNANANNITM MU0 laet luwnsilng

navisalsylagifimnininazlasuainnisdas (Expected Benefits and Application)
fuannsine WusEAUANTUS s2mdng szdunnsawesla Weusniud
Tsanenunanunisnennanilsabugtlae acute coronary syndrome ialiug mortality rate
uaz cardiovascular complication N3 ldszALUNIINNILaed A lunssvidugiaausniu az
N el mwﬁﬂﬁqmmzﬁﬁﬁtyfjﬁ;:IﬂqmzjuﬁquﬁmmL'&imqqﬁ%lﬁmﬂ’mzﬁqmm waz

nssnudilos ileapdnsanie uaz complication N9NaazLiaL



NSAULUIAA LUN19N1538 (Conceptual Framework)

Traditional risk factors

Older age

Male gender
Hypertension
Diabetes

Tobacco use

Low HDL

Hiah LDL

¥

and reperfusion

treatment

Inadequate medical

I CKD and CVD I—>

ACS |r—

a

Uremia-related risk factors
Albuminuria/proteinuria
Extracellular fluid volume overload
Electrolyte imbalance
High triglycerides
Anemia
Malnutrition
Elevated homocysteine
Oxidative stress
Uremic toxins
Infection/inflammation

Hekek

Mortality and Morbidity §

CRD = chronic kidney disease, ACS = acute coronary syndrome, CVD = coronary vascular disease




UNN 2

NUNIUTTUNTTNNLN LIRS
mummismnisuﬁtﬁimﬁm (Review of the Related Literatures)

National Kidney Foundation Kidney Disease Outcomes Quality Initiative (NKF
K/DOQI) 1esszinAanigawsng IAlAIeNL 929 chronic kidney disease 1§91
“persistent kidney damage, as reflected by a glomerular filtration rate (GFR) of less than
60.0 ml per minute per 1.73 m” of body-surface area(BSA) for more than three month”[13]
F9ann Anfenuil agfiffueludszmaguigauing fadszann 11 frueu uaz fuualiy fla
sauGes d t;jjﬂfaﬂ‘ﬁlﬂu end-stage renal disease Gailein GFR < 10-15 ml per minute per
1.73 m’ of BSA WL41 44 % 284 all deaths {inan cardiovascular disease WAz Uz 1
145 294 cardiac death LARAIN acute myocardial infarction

Tutlaqiiy Tsnlnizesss arunsautieantfifiu 5 svuz au NKF K/DOQI
guideline[13] ﬂ’]'z‘ﬁmﬂ%\hu“lﬂa&iﬁﬂ’aﬁu cardiovascular outcomes WU lAT
52AU GFR (break point) 188n31 60 mL/min/1.73 m’ (M381l92:10U serum creatinine
NNN91 1.5 mg/dL) fAnuReaiiaay (risk) AAN19LAA radiocontrast induced nephropathy
(RCIN), later restenasis, recurrent myocardial infarction, congestive heart failure (CHF),
dialysis Wa¥ cardiovascular death[14-17] ﬁvﬂgﬂ‘ﬁ 1

frlaefifinmsiouseslmden luansidnaznduternlanaiden @
(Acute coronary-syndrome) HANANAUS U LanNs e A el nazunenday
(complications) LAy A3 NNALTIN (mortality rate) i Lﬁmﬁﬂuﬁumﬁuﬁﬁma‘ﬁﬂmu

w09lmee uneing. Insdsuazidaanisdnnluudasngy fsalill

End-stage renal disease

Hezog waz mnuz[2] lAMnnsdnm Eluﬁ’gﬂf;ﬂﬁﬁ’w long-term hemodialysis A1191
34189 A1 WUIN overall mortality rate %1849 acute myocardial infarction iU fpaay 59.3
+0.3,73.0+ 0.3 unz 89.9+ 027 1 1, 2T uaz 5 T mud1fu Fawgnisme a1n cardiac
causes $0taz 40.8, 51.8, waz 70.2 7 1 T, 2 T uaz 53 mudnsu fagUi 2 dedieya

AAAARANAUNNIANEURY Chertow LAY ANY[18]



gﬂ‘ﬁ 1 Stages U84 Chronic kidney disease (CKD) @13 NKF K/DOQI wag adverse

events MANTULIA GFR Waandn 60 mL/min/1.73 m’ [19]

Expected Outcomes ‘ Restenosis, Recurrent
MI, CHF, GV Death

1 1 1

i : i

1 ] 1
Stage | E Stage |I = Stage |Il E Stage IV i Stage V

1 I ] 1
CKD Risk | Mid | Kidney § Moderatel | Severel | Kidney
Factors/Damage | Function Kidney ! Kidney 1 Failure
with Preserved ! Function ! Function ! ESRD

GFR } | i

i i 1

i i i

] 1 1

30

130 120 110 100 S0 80 70 60 &0

s
[==]

20 15 10 0

Kidney Function
(Glomerular Filtration Rate) ml/min/1.73m?

gﬂﬁ 2 Estimated Cumulative Mortality after Acute Myocardial Infarction among Patients

on Dialysis. [2]

1007 Overall mortality
80 -
=

;\-\5 .. Mortality from
— 60 1 +? cardiac causes
>
.
S
S - 40-
=

20+

0 T T T T T T T 1 T 1
0 2 4 6 8 10
Years

No. at risk 34,189 6753 2284 834 304 105




Acute coronary syndrome

Wright uaz Anug[1] 16vansAnen filae acute myocardial infarction Tmgiiia
;ﬁﬂw ANNILALITAY creatinine clearance (ﬁ’]mmimﬂﬁ Cockcroft-Gault formula) rﬁ%\‘iLL&i
normal renal function (>75 ml/min), mild (>50 - <= 75 ml/min), moderate (35 - 50 ml/min),
severe renal dysfunction (< 35 ml/min) i@y ESRD Wua1 in-hospital mortality rates
winiufesay 2,6, 14, 21 WAz 30 ANAIAL %'qmeﬁiﬁqﬁu@ﬂwﬁﬁﬂzﬁqﬁa&lmmﬁﬁ (p <

0.001) Hilaenguid renal dysfunction 1431 adjunctive (ACE inhibitor, aspirin, beta-

'
oAl

blockers, nitrate Was heparin) AL reperfusion therapy ﬁf@ﬂﬂd’m@ﬁ\mﬁ normal renal
function wAnNFNNAUELNTEAIATININATE TaEaNE Iuﬂﬁjmﬁﬁ severe renal dysfunction
kae ESRD.

Suwaidi uaz Anszl4] MFAn®T wuda dileanan STEMI 7,670 aan 18,621 912 (Fog
Az 41) way 8,152 a1n 19,304 518 (Feeay 42)  abnormal renal function (creatinine
clearance < 70 ml/min) %q%mmmju 3 mortality LA nonfatal myocardial infarction ‘17'; 30
waz 180 U

lungu STEMI, Hobbach U8z Anse [3] Wi admission serum creatinine lutlad
RenpiansideTan (independent risk factor) 730 4 uax 6 e s ﬂ@juﬁfl mild to
moderate (Cr > 1.2 — 2.8 mg/dl) renal dysfunction Lﬁﬂuﬁumjuﬁ'ﬁ normal renal function
(Cr < 1.2 mg/dl) & mortality rate Winf¥esas 3.4 Wenfy Saeay 16.1 (0<0.001) 7 30 51
uaz Saens 4.5 ieufiuSesas 19.5 (p<0.001) 71 6 1AW ATLANFL ﬂiiuﬁﬁ renal
impairment azil survival ﬁ%u g1 lasunngnn early revascularization uﬂﬂmﬂﬁ E:J:ﬂfm
acute myocardial infarction ﬁiﬁ?ﬂﬂ’]?ﬁ’l percutaneous coronary intervention (PCI) [5,6,7]
WA coronary artery bypass grafting surgery (CABG) [8,9,10,11] serum creatinine i1
independent factor 68 unfavourable outcome LAY mortality LEUiW

ﬂdNéﬂ%ﬂﬁiﬁ?ﬂﬂﬁ?ﬁﬂ coronary artery bypass graft azH lnaal@eLnay (Acute
renal failure, ARF) Tuseiqn9ue1lsanenung wuanszesinain1sueulls ICU was ward 11w
ndnnguitlaillannedaumdu (st 3 T uaz 4 54 muEEL)20] wenannii fuhe acute
myocardial infarction ‘ﬁlLﬁm ARF el 24 %qim UAIAN onset VB cardiogenic shock[21]
i in-hospital mortality ¥aaaz 87 WauiuFesas 53 Eluﬂziuﬁvl,aiﬁ ARF wazann multivariate

logistic regression analysis w191 ARF u independent predictor RV bt mortality



A initial serum creatinine YRAZUALITNENLNARANANNUSAL in-hospital
e o s <
mortality daLau fs 319 3 ua aunsnuannenIndlea i uszazann i3 all-causes
mortality[22] WAy composite end point[22] 9993 death a1n cardiovascular causes,
reinfarction, congestive heart failure, resuscitation after cardiac arrest, Laz stroke. ﬁqgﬂﬁ

418 5

gﬂ‘ﬁ 3 In-hospital mortality related to creatinine clearance.[1]

25 I
20 -
15 -
(%)
101 p<0.001
5 -]
0 T T T ] e I 1 I I T T T T T
20 30 40 50 60 70 80 90 100 110 120 130 140 150
Creatinine Clearance (cc/min) at Admission




gﬂﬁ 4 Kaplan-Meier estimates of the rates of death at three years from any cause,

according to the estimated GFR at baseline.[22]

0.6+
g 054
3 GFR,‘<{15.0 mlfmin/1.73 m2
Z ou
£
5
=
-Eé 0.3 GFR, 45.0-59.9 ml{min/1.73 m?
a
s lf min/1.73 m?
& 02 GFR, 60.[1—?4,9 mlfmin/L.73 m
= .
] -
= == -
° S e, e R
& g1/ AN e GFR, =75.0 mlfminf1.73 m
llll r‘/.-"’ 3
Ao
0'0 T T T T T 1
0 3 12 13 24 30 36
Months
No. at Risk
GFR, <45.0 ml/min/1.73 m? 1644 1325 1218 1079 689 339 68
GFR, 45.0-59.9 ml/min/1.73 m? 3218 2814 2662 2476 1546 B43 204
GFR, 60.0-74.9 ml/min/1.73 m2 4105 3764 3649 3452 2315 1211 291
GFR, =75.0 ml/min/1.73 m2 5560 5245 5100 4367 3290 1871 522

gﬂﬁ 5 Kaplan-Meier estimates of the cardiovascular composite end point at three years,

according to the estimated GFR at baseline.[22]

0.6+
GFR, <45.0 mljmin/1.73 m?

0.5
GFR, 45.0-59.9 ml/min/1.73 m?

0.4+

GFR, 60.0-74:9ml/min/1.73 m?

o

0.3
._..-"'“-' )

- GFR, =75.0 ml{min/1.73 m?

0.2

Probability of Composite End Point

0.14

0 6 12 13 24 30 36
Months

Mo. at Risk

GFR, <45.0 ml{min/1.73 m? 1644 1029 8%4 776 469 220 40
GFR, 45.0-59.9 ml/min/1.73 m? 3218 2365 2143 1953 1177 646 148
GFR, 60.0-74.9 ml/min/1.73 m? 4105 3314 3106 2893 1900 973 233
GFR, =75.0 ml{min/1.73 m? 5560 4719 4472 4200 2804 1593 438

* The composite end point consisted of death from cardiovascular causes, reinfarction, congestive heart failure, resuscitation after

cardiac arrest, and stroke.



mm&ﬁi CKD \flu risk factor sia adverse outcome 1a4LAA cardiovascular events
ansnesuneldday 4 dadaudn o na1mal19]

1. Excess comorbidities

2. Underuse of cardioprotective therapies or therapeutic nihilism
3. Excess toxicities therapies
4

Abnormal vascular biology in CKD

Excess comorbidities
AINNN3AN®I WL population-based Wiaagilae CKD waz ESRD # diabetes,
poorly controled hypertension, elevated triglycerides, lower HDL-C Wag elevated

lipoprotein(a) gendnngadifinisisiusesinedlunneiilanfi23] ngufl GFR fadn 60
mUmin/1.73 m? Senguinndnetasdes 14 8 dewieuiu nguis GFR 1annda 60
mL/min/1.73 m” [24] Adjusted Odd ratio 284 in-hospital mortality ‘Lumjuﬁl,ﬂw,mmm
WL 2.17 ua 5.27 lunguil eGFR 185097 30 mL/minA .78 m’ ey eGFR 11nna 90

mL/min/1.73 m” [24]

Underuse of cardioprotective therapies

neinmdagAEnesing o luilaqufianansafigadldsniauindsstamiudlaed
{14 acute coronary syndrome wudniinnslddfeelungudihendnazniminuaaslaiden
(Therapeutic nihilism) Beattie Laz AL [17] LLé’fﬁﬂ‘]&ﬂt:j‘ﬂ’m STEMI WL91 N391 primary
angioplasty Lazn131i thrombolytic ﬁ@ﬂﬂfiﬂumjuﬁ'ﬁmﬁ‘ﬁﬁmmmimL%@u Freeman Laz
ADY[24] WUINNNFNT diagnostic cardiac catheterization, PCI a bk Glycoprotein
lib/llla ammsluﬂzﬁu‘ﬁ'ﬁ advanced CKD wananni wudnnsld ASA sauifus beta-blocker &4
qdaeian mortality luanld CKD 17{34’151/'3?1 acute coronary syndrome AnsldFesas 63.9, 55.8,
48.2 uar 35.5 Tungu eGFR (mL/min/72kg) ¥1NN91 81.5, 63.1-81.5, 46.2-63.1 uay Haeind

46.2 PINANAL[25]

Excess toxicities therapies

17

dayaineariu toxicity 284N135N1Y ACS NANTUSTU renal dysfunction Hlaixaniin

Wasanngilanguiinainazgn exclude aananisAnen giloe CKD uaz ESRD dlanna
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A coronary thrombosis WAz bleeding complication Tunanmaaiu Lﬁmmmﬂ in1az
excess thrombin generation Las platelet aggregation dysfunction[26] uﬂﬂmﬂ‘ﬁ
bleeding complication %Lﬁumn%uﬁqéﬂfmié’ﬁ*um aspirin, unfractionated heparin, low
molecular-weight heparin, bivalirudin, thrombolytics, Glycoprotein llb/llla antagonist AL

thienopyridine anti-platelet fuAnY

Abnormal vascular biology in CKD

b

Huiladugainauazdnfniigaiiasunadivala filse CKD vide ESRD fnennsallse
laiAnaain acute coronary syndrome B;Tﬂ’m‘ﬁlfl severe renal dysfunction AzNL
vasculopathic state[27] éﬁgﬂﬁ 5 %aﬁmmwmﬂﬂi:m@é’fmﬁu Gia¥!

1. Dyslipidemia[17, 19] Wuiladtid1Atysia CVD SN inTutes
apolipoprotein(a), triglycerides, LDL-C LAz HANNranasTes s2Ay HDL-C

2. Diabetes[28]

3. Smoking[29]

4. Abnormal vascular calcification[30] ﬁmil,ﬁ'u%mm\‘l calcium-phosphorous
product Aa1NNIIE hypercalcemia, hyperphosphatemia Wae
hyperparathyroidism Wil calcification mmﬁwﬁ@mﬁqémm

5. Hyperhomocysteinemia[17, 19, 31] ilanminavaesladenss avinld snuau
WATAINNTUUTNTBINNAL Hyperhomocysteinemia Lﬁ'u@;ﬁu waz dNsiug Ay
cardiovascular events LLas mortality[32] T¥A1 total plasma homocysteine‘ﬁl
NN 14 umoliL wutlsznnns Feeaz 90[33] lufiloe ESRD Weuriu fesas
5 Tutlszannavialyl uaz ¥eene 35 lurlszannsin il CAD nax
Hyperhomocysteinemia a‘j‘mmﬂmma LT HANTAAAIURS remethylation cycle
activity, anUFnun1snulam waz Anniu O UaNANHETNA AR
homocysteine WAy cysteine renal clearance[34] A1n meta-analysis 1;1;\‘1
prospective WA retrospective observational studies W11 fanIzAL
homocysteine aalidaeas 25 4181308 risk 289 ischemic heart disease 181
Xae18z 11[35] Lu;i@ﬂﬁﬂi@ﬁmuﬁﬂﬂﬁﬁmﬂ@ﬁﬁmL@mdﬁmmmxﬁu homocysteine

1

A¥R1HNN9TDAR cardiovascular event bovizaly
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6. N N9z hyperactivation 284 rennin angiotensin system (RAS), sympathetic
nervous system hyperactivation Lag mmi@iau@mm endothelin
(vasoconstrictor) Wag nitric oxide (local paracrine vasodilator) %Qﬁﬂﬁ
hypertension utiad WAz 8L intravascular wall stress daalsy gimn1I0d
199 CVD event Lﬁﬂ%u

7. Anemia / erythropoietin deficiency anemia \{lu risk factor sia de novo WAY
recurrent CHF, cardiovascular death[36] La adverse LV remodeling[37, 38]
n1sufl anemia lugilag CKD ansnanan LVH 16[39]

8. Oxidative stress/oxidized LDL-C

9. Inflammationand infection ﬂ@’ﬂﬁuﬁ%ﬂd’l inflammation Hdaudn Vm&l‘ﬁl‘ﬁﬂﬁﬁm
atherosclerosis Iuﬂizmﬂsﬁﬂﬂ[zm R NN3ANEN Physicians Health Study
WU4N 92AL C-reactive protein 911989 N1 inflammation 1l independent

¥
predictor 289 myocardial infarction WA stroke[41] uanannigaduwug fu

plague rupture WAZ CVD events TANULALE

gﬂ‘ﬁ 6 Unique pathobiology a4 chronic kidney disease(CKD) state Waz Wasa

cardiovascular system.[19]

Dyslipidemia
Fibrinolysis LPL/.HDL/ TG/  Lp(a)

Coagulopathy
Unique Vascular Calcitication
Platelet Dysfunction Ca/PO4/PTH

Diabetes as a Central Driver \ / Hyperhomocystinemia
"Vasculopathy of Diabetes”

“Thiol Hypothesis"

\ Cardiovascular
Stress of
~— meel - SRD/Dialysis

Inflammation

Oxidative Stress
Oxidized LDL-C

CKD Related
Vascular
Pathobiology

» . Chronic Volume
Endothelin/Nitric Oxide -‘ Overlocad/Diminished
Balance
poalance Response to Natriuretic
P Peptides
SNS
Hyperactivation Anemia
Erythropoietin Deficiency

Abnormal Structural Proteins/Protein Turnover Adverse LV Remodeling

N RAS
“Advanced Glycation End-Products”

Hyperactivation

* Ca denotes calcium; HDL high-density lipoprotein cholesterol; LDL-C low-density lipoprotein cholesterol; TG triglycerides; Lp(a) lipoprotein (a); LPL lipoprotein
lipase; LV left ventricle; PO4 phosphorus; PTH parathyroid hormones; RAS renin angiotensin system and SNS sympathetic nervous system

nervous system
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28 LUUNS

sUuuuN15398 (Research Design)

Prospective Cohort Analytic Study
sz11l8128948 (Research Methodology)

dszgnsidrunng

v o

[ dld a tallo/ Yo o 2 dl
tlaenNdrytna lne NuldsnEmalulsane una AqsiFae acute coronary syndrome

0] o
2

Tuaeszazionn Saus 1 WOEANAN 2547 D9 31 AanAN 2547 dayadiaavnae (phase 2)
udaunilalulasesnismadeudileandniiiarlasna@eni@aunwau (Thai Acute Coronary

Syndrome Registry) Tnaiasnanunnelsaialawvailszmelnelunszususgidu (The

Heart Association of Thailand under the Royal Patronage)

wnawnnisAnaangileingnisanen (Inclusion Criteria)
v d‘v Yar o 33 % dl dl
glhaniuldsnudalulsanaauia ATILEN Faeisas acute coronary syndrome a4
senavsing
B ST-segment elevation myocardial infarction (STEMI)
®  Non ST-segment elevation myocardial infarction (NSTEMI)

®  Unstable angina (UA) with ST-T change

4 (% = L] = . . .
anmmsﬂma@ngﬂfaﬂaanmmsﬁnm (Exclusion Criteria)
7 dl 1y dl o o A | o dl [ d‘
u E‘]JQF;WILLNN"]J‘QN”@ LN g2ALARY creatinine MUTFH IHALINTUNTINNEILNG

" el lddeyannlng

v
o

m ﬁﬂwﬁ admit G1#28384 acute coronary syndrome
" filoe NliEusenlideya

B Onset 18491017 NINNGIUTANAL 14 FU NaUMNNIANEA
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NNTATUIUAUARADENS (Sample Size Determination)

Gﬂuafﬁvf;lﬁlﬂum?ﬁm:m Survival analysis N1IANUIU sample size Apualu Lﬁlﬂ%
1¥eFunednuantsAnETild fannuindede il Tmﬂﬁ%ﬁwumﬁm@iﬂﬁmm
®  Characteristic of the study groups : uthaiilu 3 ﬂ@:&l R 1) ST- segment elevation M, 2)
Non-ST segment elevation Ml laz 3) Unstable angina LL,Zgi’J@ survival PN AN GFR %\1
wiiaiflu 3 classification
Definition of onset of study : A8 BxLAMASA eI lsmenLna
Definition of end-point : i 1lsznns Ae All causes mortality LWL cardiovascular
complication (cardiovascular death, congestive heart failure ag CVA)
" Rate of entry into study : 01&UREFI dflaeidingnnsdnmn s chronological order

LAY rate ANTLANS

N12ANITU sample size IGRaNNNU89 Schoenfeld[43] Ing

d
n = ———————
Pr( death)
(n = AUIURALBLN)
4(zm—zp)2
d = ——
0

Pr( deatf) = 1"21[5( F) +48{ 054 +F) ‘4’=§(A4'-i=')-]
6 o

Toe 0, = logWr
log [S‘( t)]
Ve og [s. (1]
o d = UMY
B, = log - hazard ratio
We = hazard ratio
8.ty = Survival rate of treatment group

w
o
—
—
~
n

Survival rate of control group
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1}

Average survival 199ngamasas uatngumunalugsnm t

2
F o= seusammsfiamugihe (Follow up time)

3o S(H)

- . ] [k - L4
A = swenmdwuddndendtheaumnidiinsautiefihe
AugaYhY (Accrual time)

Tunn3@nETl Wil Proportion of death (Pr (death)) AN A1 GFR #9ilid R9F@9NN1TANWI 0L

o

AN Pr (393) A5

Pri 533) =1 —1% U;{Sa(f)"2 + 4Sm(f + 5a)"% + Sgi(f + a)'*}.

J

it

Taer Uj= proportion 983 sample luusiaz nguain A1 GFR Tnadnuilasanunisdne
AR Wright[1] R ﬂ@:N normal renal function, mild, moderate, severe renal dysfunction
waz ESRD WAL 40%, 30%, 15%, 10%, 5% MHa16L IasiAm NN normal renal
function Lilu ﬂ@:&lmum\l(oontrol group)

F = Additional follow up time after end of recruitment = 1 year

A = Accrual time during which patients are recruited = 2 year

Hazard ratio 984 post discharge death mIuNN3ANHU99 Wright Tasiuiisd ngu
normal renal function, mild, moderate, severe renal dysfunction laz ESRD winfiu 1.0,
2.3,5.0, 10.9, uaz 11.0- ANAIAL

O = type | error probability for two-sided test = 0.05

B =type ll error = 0.2 waz Power = 0.8
WA unuAn 60 ugms neld Tsunsu Power and Sample Size Programe (PS
programe) Tag Willium D. Dupont[44] R azldaunasaasingluusazngd Aax GFR o
normal renal function = 249 71¢, 'mild renal dysfunction'= 249 18, moderate renal
dysfunction = 93 718, severe renal dysfunction =75 918 uwaz ESRD = 67 ?Wﬂ%\iwhﬁ‘u

733 378 AIUUINUIUAIBENIN LT LUNNTANEIYE atnauaslseuie 800 51
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NSAILNALAZNITIA (Observation and Measurement)

" dayavialil
> WA
> 8N
> QERATU
dsj a
> 0I5
> 91 WAY 1A admission

>

o

U LA 1IN discharge

®  Diagnosis :

>

>

Admission diagnosis

Discharge diagnosis

B chief complaint :

>

vV V V V

Chest pain
Cardiac dyspnea
Shock

Post cardiac arrest

Others

Onset of symptoms

B Risk factor:

>

YV 'V V VY

>

>

>

Diabetes mellitus (DM)
Hypertension
Dyslipidemia

Family history
Smoking

Laboratories investigation :

CK-MB, Troponin T
Coronary angiogram

Initial serum creatinine level

Reperfusion therapy :

» Thrombolytic therapy

15



>

>

16

Percutaneous coronary intervention (PCI)

Coronary artery bypass graft (CABG).

®  Complication:

>

>

>

>

Congestive heart failure
Arrhythmia : heart block, ventricular arrhythmia(ventricular fibrillation,
ventricular tachycardia)
Cerebrovascular accident : ischemic stroke Wag hemorrhagic stroke

Bleeding complications

®  Medical treatment

>

vV ¥V ¥V VY ¥V ¥V ¥V V VY V V

Acetylsalicylic acid (ASA)

ADP inhibitor

Glycoprotein Ilb / Illa inhibitors
Angiotensin converting enzyme inhibitors (ACEI)
Angiotensin |l receptor blocker (ARB)
Nitrate

Heparin

Low molecular weight heparin (LMWH)
Beta-blocker

Calcium channels blockers (CCB)
Statin

Other lipid lowering agents

®  Qutcome:

>

>

Primary end point : All-causes mortality
Secondary end point:
« Cardiovascular death, congestive heart failure, CVA, LLaz composite

end-points
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n1959UsINTaya (Data Collection)
" dayavesftlennay Anndae acute coronary syndrome azldiunisifivasi
wuuwefutiunndaya (Case Report Form, CRF) aaslasanisnzifiaugilaandiuiie
W laamaeanRaunau (Acute Coronary Syndrome Registry) Ingigaunauunmngl
Tsavialawisilszwalng sessazidanlu nauuan uay Aanudiaalilaunsyisaan
AN1NELNA (discharge) NAYAINIUTDYATINUNAAZYNATIAABLAIINYNABY NBU
i hlasdayalu computer TagRNUszLL BLADSILA
& Y A L d‘ Y o 9 ZJ/ ]
" grpznanvedniaiiudeya Aa gibaynaennadniunisinun lulsenenunasaus 1
WOHNIAN 2547 D4 31 AAIAN 2547
[~3 ¥ [ 4 = o -d. o ¢=i QI a dl o 1
" fudays szAvuaes creatinine Tuaiu Wausniunlsane g 1N Tusedn 89l
wiu o away ludas phase | 1aslassnasmzideugilaenduiiiarialaannaen
= o
IRELINAY
= dgj Y QI a Qi o N a L
" lupisAnei avifudeyaiidian inasdugniuzaasdiog Ingazinnugiloaynaie
| v = o N & o . o ~ [y X o
adsties 1 T vasnndniunisinelulsaneninaadmit) daezasndnuiieiala
A 2 [ o Z’/ [ 2 a L A
1ARaAREUNAY A9 JugaieTunisfnsngthanauasy 1 T Aa 31 natAx
2548 nEl MFVAFBLANNINNITNETEUTNENT NTzNTanmin e
> A o aa = = o=t v o sy 1o =t
" filenelan@edin azdnigiaazdiieanmwinnisnie drdeyails lidaian aziinig
AnANIALAIIRAR1IAIN NFNNIINETEUTIEAT NIENTRNIIA NG

" AnanfinAnnuaesdaga(data definition) AdgneazIdsaluNAKLIN

N159LATIZUTaYa (Data Analysis)

a o

¥
" Fquils8dse (independent variable) l1n1574eiiAe svauaes creatinine W@

Wausn5unisawenuna (Initial serum creatinine level) WHLIANAINAN creatinine

!
o

| (% ° dl 1 = . .
Wushuanninznimiesaaslanluda @9dnay underestimates renal function

v ™)

o

Tnenanizluguele uaz §geene Aatiu National Kidney Foundation Kidney
Foundation Kidney Disease Outcomes Quality Initiative (NKF K/DOQI) 16
wiztn lANUa0 estimated Glomerular Filtration Rate (eGFR) Lilugiatlsziliy
nsnneuaeslauny Jaqiiuidasiunanagns i Cockroft-Gault[45] 19 4m9
294 Modification of Diet in Renal Disease (MDRD)[46] ‘Lumaﬁm:mﬁ‘l,%@m

MDRD gmsnisatussiitlsznavlildag 4 factors Aa age, sex, race uaz
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serum creatinine level Tmaﬁm@m correction factor Af 0.742 LAY 1.21 5”1;@0?1

% a dg/ a o o
WUEUN LA b1RTR black AMNaAL

Estimated GFR (ml/min/1.73m?)
=186 % (S, ) " x(Age) ™™™ x(0.742 if female) x (1 .210 if African- American)

=exp(5.228-1.154xIn(S, )— 0 203X In(Age)— (0299 if female) +(0.192 if African- American )}

" W9 estimated GFR @aniilu 3 ngu Aa eGFR Hagnagn < 30
mL/min/1 .73m2(severe renal dysfunction), 30-60 mL/min/1 73m’ (moderate
renal dysfunction) kag > 60 mL/min/1 .73m2(normal and minimal renal
dysfunction)

" Fquils mu (dependent variable) A8 All causes mortality wae cardiovascular
composite end point (cardiovascular dead, congestive heart failure,
cerebrovascular accident (CVA))

" m@zﬁ@ﬂ’ﬁ@mﬂ@ (Summarization of data) :

O Baseline characteristic
®  Continuous variable : mean, range, standard deviation
B Categorical variable : percentage, 95% confidence interval
" nMmMARELANNAFIW (Hypothesis testing)
O Chi-square test, t-test, ANOVA
O Kaplan-Meier estimates. }1N157LAIIZY survival analysis LAgILLNATK
estimated GFR '3 nqy
O. Cox proportional-hazard model regression eRLAINZY g1 Ailade
Tpinaiilne dednsandsanelulsanequaa (In-hospital mortality) uag Tu
Feelzeng (2 years follow up)
O P value, two side fitfaendn 0.05 Fednfidadn ATUNNADNG (statistical

significance)
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ley11n19a5818553 (Ethical Considerations)

= X = ey v A o =

nsAnEtifudaunils reslassnamzideudiaendnuiieialaznniaen
= o o . £ = s
Reunal naannanunndlsavinlawistlszmalne Tsinafiudayauuy
Prospective cohort study Wag IFENuN195UTR9 leynNaseIa79NAINATULNIINNNT
A3815931N19948 (Ethic committee) ARAUNNEIAIART WNAINTINNTINENAE
WA WOTUN 28 NNATWUS 2546 ANNLBNANTUNILLAT 067/2003 AT 28
NNNNAUE 2546 WANAINY IHtiudpyauIRNFaAMENITNNNIA3E69IN5IAE

= a v Yo a [ a
wanzinssasngiloeluszazenn uaz lhsunisiansaniuses fymasasssy
\Hadun 17 Aguiei 2548 AHNBNANIUNIELAT 177/2005

s T dl 298 I

Tiinansmanmaediasidnsanlagenis

L

3 A [ %
Tayagtenailuanua

a

MSUTUITNUIRALAEAN51NNN5UJ1TR9Y (Administration and Time Schedule)

s
ALHRINY

2547 2548 2549

1. MSANE

o
LATENINUY

[ ¥
2. \NuUTaYA

3. 99U99U

¥
ABYA

4. pszi

¥
ADNA
u

5. dguas

LA UFIEY
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qﬂmsﬁﬁmmmﬁmﬁuiwdwmﬁﬁﬂLLazmmm'ﬂun'mLﬁ'Lm (Obstacles and

Strategies to solve the problems)

1.

nsdmsNgilagTuszazeng (long- term 2 1) anaazanlidasunnaie wasann
1ndayauneetng Ineanizinsssan sl sy
o A o o A s aa A A Ay g o
dayaneaiunismaaesgilos Tunesendsman nlsanauiaaunladls aniiu
dl % 1 = v v dy o A = [
Mdnsanlasenimzideufiloananuiileialanaaeniasaunau (Acute Coronary
Syndrome Registry) az#inlinauaasnisananuiueuldls usatnalsfiniu

o o A A aa Ay o a v ~
wwananisuila Aa lugihasalan@edn nlianiiundnsantassnimede
v % d’j o = = o 1 =®
filhandnuiierinlasnamenaaunay az gdeaaunigaaLnusamengee

o

g uaennslaanentnaii vse g all cause mortality Unu



uNN 4

NANNSIAE

U = v 2 -ij o A a %

angudeyalulassnimzideudibendniileivlarnaealaundu (Acute
Coronary Syndrome Registry) tagannanunnglsaialawisdszmelng szash 2 (phase 2)
Ao % > P | o = & o X
Hanuauilaeisunane luaaanainninisinea Aa 1,908 918 Tuauauiign exclude aan
annsAne 98 9e (AnuFeaay 5.1) wiladly 419599915 46 98 uazfiaanladdan

L a L \ A = th =

serum creatinine 52 918l ﬁ‘:mmmmmmmw’mﬂ (follow up time) 1aag 0.91 1 (25" 19
75" percentile Winiiu 0.02 — 1.45 1l)

[

JdananNusIuaanilae

u LX) u

[uudilaeviannn 1,816 38 duwAsieRnduiasas 59.4 ansauamueny 14

[ %

ol angdeandn 45 1 Aaluianas 5 91695139 45 - 54 1 AawfluFenas 15.2 a1gsendn
55 - 64 1 Anilufasay 23.5 a189zndn9 65 - 74 U Anwdlufesas 33.1 uaz a1guNN9NMTe
windu 75 T AnfluFeray 23.1

sraizinanluNNIUeUlNNE LA LAt (mean) 10.4 94 ANBEIF U (Median) 6.6 A1
NQuAITAN eGFR aend 30 mUmin/A.73 m’ waz 30-60 mL/min/1.73 m’ Kequat
TaanenunauUNINGETINAY eGFR nnne 60 mL/min/A.73 m’ Teuansinaifuained]
WA ATYN AT A

UszdRlsatlszansiao wuan Hilveilsawnuu Aafludenas 43.8 Avuduladings An
duferar 65.9 uazlsnlaiululalings Anflufasas 68.6 n@lmﬁﬂummmumzmmﬁu

= o o

Tadings Huvalifundszaunisnianuaeslmaanunndd adeliadAnymisals

[

o =

UsiRnisguips nuda filaefesas 684 TdiaadilsxiRgini tax Sapas 22 fegu
yuzag/lutlaqiiv
UszdRnnsloy A IndTa wu we udl #ide vi3e gn Jan1g angina, myocardial
infarction, sudden cardiac death Aalufasaz 11.2
o [ dl o E Ca 1 = [~3 ¥ . a [~ v
anednAtyiingilasnnnuunne wudn Jaaniaiduniiien (chest pain) Aniluias
az 87.2 aansnglasnuinidannuiainisaiala (cardiac dyspnea) Aawfluiatas 33.7

waz sxuvlnalaulainanman (shock) Andluiasas 9.4
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n3atiade filasfasar 37, 42 uar 21 MHFun1satagadilu ST-elevation M, non

ST-elevation MI &z unstable angina with ST-T change fAXAAU HiloadA1 eGFR Hat

L oAa

nd1 30 mL/min/1.73 m” 11 non ST-elevation M uaznguyHA1 eGFR 8NN3 60

o o aa o

mL/min/1.73 m” 1flu ST-elevation Ml ¥MNN9Nguanatilig1 A 9ain Asseaziaan

@

Tunngan 1

A15197 1 TayanugvasdieauananszaLnIsineuadie

Variables GFR (mL/min/1.73m2) All P value
<30 30-60 > 60
(n=301) (n=706) (n=809) (n=1816)

Age — yr <0.001*
Mean (SD) 69.8 (10.6) 68.8(10.1) 60.2(12.2)  65.2(11.9)
Range 42-99 34-94 26-95 26-99

Male sex — (%) 45.2 53.4 70.0 59.4 <0.001

Medical History — (%)

DM 63.1 44.8 35.7 43.8 <0.001
HT 85.4 73.2 52.2 65.9 <0.001
Dyslipidemia 64.1 67.7 711 68.6 0.204
Family history 6.8 8.8 15.0 1.2 <0.001
Smoking history — Currently smoking (%) 14.3 16.7 29.8 221 <0.001

Clinical presentation — (%)

Chest pain 82.1 83.9 92.0 87.2 <0.001
Cardiac dyspnea 53.2 40.7 20.4 33.7 <0.001
Shock 15.3 9.9 6.7 9.4 <0.001
Post cardiac arrest 5.6 5.1 4.0 4.7 0.394
Diagnosis — (%) <0.001
ST-elevation Ml 23.6 30.7 47.8 37.2
Non ST-elevation Ml 65.8 44.3 29.9 41.5
Unstable angina with ST-T change 10.6 24.9 22.2 21.4
Initial serum creatinine level (mg %) <0.001*
Mean 4.05 1.48 0.95 1.67
Range 1.8-24.4 1.0-2.4 0.1-1.4 0.1-24.4

* One-Way ANOVA

** GFR denotes glomerular filtration rate, SD standard deviation, DM diabetes mellitus, HT hypertension, and MI myocardial infarction.
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NN95NE

nfitlagldsuilenisinmennis ACS Taeldsuuundn 24 dati saufieeniilsy
Filaendurinu (home medication) 4138 F;I’]ﬁﬁiﬂ’)ﬂ1§§ﬂ@’]ﬂt?dWﬂ’]U’]@Lallﬂ'@u refer wuqnlmg
nwsangthelésu aspirin Anwfuiasas 95, ADP inhibitor AsfluFatay 60, ACEI Anfludas
a2 60, nitrate AnLDUTREIAY 60, heparin AnuFesas 21, low molecular-weight heparin An
flufaeas 66, beta-blocker AnLiluFaaay 60, statin AnLluiaaas 82 uas calcium channel
blocker AnLlusatas 17

nauEilaefina eGFR faanda 30 mUminA.73 m® WFu aspirin, ADP inhibitor,

Glycoprotien lIb/llla inhibitor, ACEI, low molecular-weight heparin, A2A, beta-blocker

statin Waandn nguNHA1 eGFR #1AN91 60 mL/min/1.73 m® et wililtd1Anyneata ngu

q

;ﬁﬂ')ﬂﬁﬁﬁh eGFR ©agn91 30 mL/min/1.73 m” 1#5us11 caleium channel blocker 11nN97

' o o o

AUATA1 eGFR 11NN41 60 mL/min/1.73 m® Bt WHIRE1ATUNNATA F961137197 2

D

A5 2 MesnEnNlAsUszUdsaglsanENLIakaNAINSEALNNSINURRle

Variables GFR (mL/min/1.73m2) All P value
<30 30-60 > 60
(n=301) (n=706) (n=809) (n=1816)

Aspirin — (%) 89.0 95.0 96.4 94.7 <0.001
Statin — (%) 71 81.7 85.7 81.7 <0.001
B-blocker — (%) 41.9 59.8 67.7 60.4 <0.001
ACEI - (%) 28.6 63.3 69.3 60.2 <0.001
ADP inhibitor — (%) 53.8 58.4 63.2 59.7 0.012
Nitrate — (%) 80.7 83.3 69.3 60.2 0.506
LMWH - (%) 60.1 65.3 68.9 66.0 0.021
Heparin — (%) 25.6 20.7 20.0 21.2 0.120
Calcium channel blocker = (%) 30.6 17.6 10.9 16.7 <0.001
Gp lIb/llla inhibitor — (%) 5.6 6.7 13.8 9.7 <0.001
A2A — (%) 4.0 8.5 6.8 7.0 0.035
Procedures

Coronary angiogram — (%) 35.9 46.9 59.8 50.8 <0.001

PCI — (%) 19.3 26.3 37.0 29.9 <0.001

CABG - (%) 5.3 5.2 7.0 6.1 0.285

* GFR denotes glomerular filtration rate, ADP inhibitor adenosine diphosphate inhibitor, ACEI angiotensin-converting enzyme inhibitor, Gp
IIb/llla glycoprotein Ilb/llla, LMWH low molecular-weight heparin, A2A angiotensin Il receptor antagonist, PCI percutaneous coronary

intervention, and CABG coronary artery bypass graft.
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gilaeliFun199n coronary angiogram, PCI waz CABG Antilufanay 51, 30 uay 6

FINAIAL NaNFLaeH A eGFR Waandn 30 mL/min/1.73 m” 1#Fun13%n coronary

a o

angiogram uaz PCI #aandnngundal eGFR 8nn41 60 mL/min/1.73 m” agneilitdnAny

[ %

NWADH  AIAITIN 2

NANIFSNEN

ang1mngaIname Nzt lulsaweuIa (in-hospital mortality rate) uaz 1
(1-year mortality rate) ApLlUFaEAz 13.5 AT 22.5 ANNATAL Q’ﬂwﬂ'ﬁm eGFR Ta8in91 30
mL/min/1.73 m", 30 - 60 mL/min/1.73 m” WazaINNG1 60 mL/min/1.73 m” R0t

Tulsaneunanailudasaz 25.6, 14.0 Laz 8.5 AMNAIAU TLANAIRLNINTRANATUNINATR
Tuszndnsag lulsanenuaa ngudiloaidien eGFR taendn 30 mL/min/1.73 m” &

N19¥ congestive heart failure, arrhythmia L8 major bleeding ae composite end point GiR

994 cardiovascular death, congestive heart failure 1A% stroke ¥INNANGNNRAT eGFR 30

o ar

- 60 mL/min/1.73 m” wazdanndn 60 mL/min/1.73 m” wansnsasinadiadArymnieana sl lad
AHNBANANAWlLLAaY cardiovascular death WAAATNTE FRIAEN 1 TIUaIN1IHARIN Ay
2 x4 . 4 ’. s e .
WNg9TU WeszALNInTes aEaNad Ingnuandiloanguiidl severe renal dysfunction

a aa KR v o dl
QLA TIANTRERE 42 ANFNTINN 3
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m‘:’mﬁ 3 End point events occurring during hospitalization and at 1-year follow up.

GFR (mL/min/1.73m°)

End Point
<30 30-60
(n=301) (n=706)

During hospitalization

Death from any cause — (%) 25.6 14.0
Composite end point — (%) § 731 56.9
Death from cardiac cause — (%) 68.8 76.8
Pumping failure — (no.) 36 51
Mechanical complication — (no.) 2 4
Arrhythmia — (no.) 15 21
Congestive heart failure — (%) 67.4 2%
Killip 2 — (%) 41.2 44.3
Killip 3 - (%) 26.8 26.4
Killip 4 — (%) 32.0 RIS
Cerebrovascular accident — (%) 13 3.8
Ischemic stroke — (no.) 3 22
Hemorrhagic stroke — (no.) 1 3
Ischemic + Hemorrhagic stroke—(no.) 0 1
Arrhythmia — (%) 19.3 14.7
Heart block — (no.) 5 10
Ventricular arrhythmia (VT/V/F) — (no.) 24 37
Heart block + VT/VF — (no.) 6 5
Major bleeding 10.3 55
Length of hospital stay (mean[days], SD) 12.4 (12.2) 10.9 (13.3)

1-Year follow up

Death from any cause - (%) 41.9 24.6

> 60
(n =809)

8.5
37.7
60.9

26

34.1
58.2
19.0
22.8
1.5

12.5
4
20
5
3.7

9.2 (11.6)

13.3

All

(n=1816)

13.5
51.0
69.8
113
14
44
46.7
48.1
24.1
27.8
2.4
34

14.5
19
81
16

5.5

10.4 (12.4)

22.5

P value

<0.001
<0.001

0.085

<0.001

0.005

0.016

<0.001

<0.001*

<0.001

* One-Way ANOVA

** GFR denotes glomerular filtration rate, VT ventricular tachycardia and VF ventricular fibrillation, HB heart block (only second degree AV block

or third degree AV block) and SD standard deviation.

§ Composite end point consists of cardiovascular death, congestive heart failure and cerebrovascuar accident.
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anmstiesziladefianansanennsainiededinanama s taelds Cox
proportional-hazards model regression WUINTLALNTNN9IULR9 LA @ NnTanensainig
AeTamldnelulsmenuna uaz 7 1 Jreannsinana iefinnsanuanmaeiazes ACS nudn
eGFR asnsanennsninnadedanlulsmenunalfianzlungsiidlu STEMI windu Toe
unadjusted hazard ratio GFR 1asnguéftlaefifen eGFR tiatndn 30 mL/min/1.73 m’ uag 30
- 60 mL/min/1.73 m” Winriu 2.73 (95% ClI 1.72 — 4.34) Ay 6.27 (95% Cl 3.78 — 10.40)
padnsL lefeuiunguiidAn eGFR annd 60 mumin/A.73 m? usifi 1 Tresnnsfinana
eGFR Anansanennsninisidedan Wévangu UA, NSTEMI uaz STEMI anviulungs UA 7if
eGFR 30 - 60 mL/min/1.73 m’ #4a"3197 4 fulaefiiflu STEMI uas & eGFR atndn 30

mL/min/1.73 m” Hlan"4L@e T3R80 an, hazard ratio 7.53 (95% Cl 4.99 — 11.35)

u q

m’s’m‘ﬁ 4 Unadjusted hazard ratio of death from all cause according to

diagnosis and eGFR.

eGFR (mL/min/1.73 m2) Unadjusted Hazard Ratio (95% CI)
UA NSTEMI STEMI
In- hospital
>60t 1.00 1.00 1.00
30-60 1.51 (0.43-5.37) 0.85 (0.54-1.34) 2.73(1.72-4.34) *
<30 3.06(0.67-13.84) 1.23(0.79-1.95) 6.27 (3.78-10.40) *

1-Year follow up

>60T 1.00 1.00 1.00
30-60 1,75 (0.89-3.44) 1.45 (1.01-2.07) * 3.36 (2.32-4.86) *
<30 416 (01.67-10.38) * 2.46(1.70-3.55)* 7.53 (4.99-11.35) *

* Statistical significant, p<0.05
** eGFR denotes estimated glomerular filtration rate, Cl confidence interval, UA unstable angina with ST-T change, NSTEMI non ST elevation
MI, STEMI ST elevation MI.

1 This group served as the reference group.

defiansnnlunmsanlnglaiuiiinges ACS aznudsyfunsinauaedls
gsnsonennsninna@edan 7 1 Daesnisinanly adnefidednAoynneadin, adjusted
hazard ratios slansideiiAnueanguitlaafiien eGFR eendn 30 mUminA.73 m? uaz 30 -
60 mL/min/1.73 m” winAu 1.66 (95% Cl 1.22 —2.23) Uaz 1.91 (95% Cl 1.34 - 2.72)

FANANALINBWEUAUNGNANAT eGFR 11NN91 60 mL/min/1.73 m® AamN3189 5



ﬁl’]‘i’mﬁ 5 Results of Cox proportional-hazards model of death from all

causes at 1- year follow up.”

Estimated GFR Adjusted HR 95% CI P value
> 60 mL/min/1.73 m” 1 1.00
30-60 mL/min/1.73 m’ 1.66 1.22-2.23 0.004
< 30 mL/min/1.73 m’ 1.91 1.34-2.72 0.007
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* The analyses were adjusted for age, sex, the presence or absence of diabetes, hypertension, dyslipidemia, smoking, family history of CAD,

dyspnea, chest pain, shock prior to admission, and cardiac arrest prior to admission, congestive heart failure, Killip classification (>1),
arrhythmia, major bleeding, revascularization (PC| or CABG) and medical treatment (ASA, ACEI, [I-blocker and statin)

1 This group served as the reference group.

YaNANL NUEEaNeTTAR e AL saNe NIRRT A L s e nLNalE 1T
13235 shock (HR 1.75, 95% CI 1.25 — 2.44) uaz cardiac arrest nauniielsang g (HR
1.53, 95% CI 1.06 — 2.20), congestive heart failure, killip 3 (HR 1.59, 95% CI 1.01 - 2.52)
waz killip 4 (HR 1.92, 95% CI 1.26 — 2.92), Aqzvialamunalnantinguusaluszndnauau
Teanenuna Tneianzduaeil heart block $aufiu VT vide VF aziilemaidedsmunniige
(HR 7.96, 95% CI 4.50 — 14.07) N13%1 revascularization tdd1aziilu PCI viga CABG, N3

16158 beta-blocker, statin waz ACEl azaqainlinennanilsanasfiliemau Aannsei 6
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m‘:’mﬁ 6 Results of Cox proportional-hazards model of in-hospital death

from all causes.*

Factors Adjusted HR 95% ClI P value
History of shock prior to admission 1.75 1.25-2.44 0.001
History of cardiac arrest 1.53 1.06 - 2.20 0.022

Congestive heart failure

Killip 1 1.00"

Killip 2 147 0.75-1.83 0.482
Killip 3 1.59 1.01-2.52 0.046
Killip 4 1.92 1.26 - 2.92 0.002

Arrhythmia during hospitalization

No arrhythmia 1.00"

Heart block (HB) 2.34 1.40 - 3.89 0.001

Ventricular arrhythmia (VT or VF) 2.75 1.99 - 3.81 <0.001

HB + VT/VF 7.96 4.50 - 14.07 <0.001
PCI 0.69 0.50-0.97 0.030
CABG 0.30 0.17-0.54 <0.001
Beta-blocker 0.45 0.32-0.63 <0.001
Statin 0.34 0.25-0.46 <0.001
ACEI 0.28 0.21-0.38 <0.001

1 This group served as the reference group.

* The analyses were adjusted for age, sex, diagnosis, the presence or absence of diabetes, hypertension, dyslipidemia, smoking, family history
of CAD, dyspnea, chest pain, shock prior to admission, and cardiac arrest prior to admission, congestive heart failure, Killip classification (>1),
arrhythmia, major bleeding, revascularization (PCl or CABG) and medical treatment (ASA, ACEI, A2A [-blocker and statin).

**HR denotes hazard ratio, Cl confidence interval, HB heart block (only second degree AV block or third degree AV block), HR hazard ratio, VT
ventricular tachycardia, VF ventricular fibrillation, PCI percutaneous coronary intervention, CABG coronary artery bypass graft, ACEI angiotensin

converting enzyme inhibitor and A2A Angiotensin Il receptor antagonist.

ANNAziTladenatnnsoneINIninIsAeTIn luszazanaananmgsan Ineliu
Tadesing 1 uan wudafiiasedunenang LM N uansla i a1g3nn31 60 T, Usdn
cardiac arrest auNNTlaNELA, NM33tadnlsn (ST-elevation MI HlanaldeTingaqa),
Killip classification, warniazialasuiatnAotnguusalusendnaueaulaangua gaunisi
revascularization ldd1azifi PCI vita CABG, nnsléFuen aspirin, beta-blocker, statin uag
ACE! azdatiantemaideiinesdiedenadls famaedi 7 dayafieaiu univariable

analysis AANTILAELTINAINANMGIINAL AN 8



m‘maﬁ 7 Results of Cox proportional-hazards model of death from all

causes at 1-year follow up.*

Factors

Age > 60 years
Cardiac arrest
Diagnosis
Unstable angina
Non-ST elevation Ml
ST-elevation Ml
Congestive heart failure
Killip 1
Killip 2
Killip 3
Killip 4
Arrhythmia during hospitalization
No arrhythmia
Heart block(HB)
Ventricular arrhythmia (VT or VF)
HB + VT/VF
PCI
CABG
Aspirin
Beta-blocker
Statin
ACEI

Adjusted HR

1.98
1.63

1.00"
1.50
1.96

1,00"
1.71
1.93
3.06

1.00"
133
2.25
554

0.58
0.55
0.49
0.56
0.42
0.48

95% CI

1.49-2.63
1.17-2.28

1.04 -2.16
1.33-2.89

1.26-2.32
1.38 -2.71

2.21-4.22

0.84-2.08
1.70-2.97
3.17 -9.60
0.45-0.76
0.35-0.86
0.36 - 0.68
0.45-0.71
0.33-0.52
0.38 - 0.60

P value

<0.001
0.004

0.029
0.001

0.001
<0.001

<0.001

0.221
<0.001
<0.001
<0.001

0.009
<0.001
<0.001
<0.001
<0.001

T This group served as the reference group.
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* The analyses were adjusted for age, sex, diagnosis, the presence or absence of diabetes, hypertension, dyslipidemia, smoking, family history

of CAD, dyspnea, chest pain, shock prior to admission, and cardiac arrest prior to admission, congestive heart failure, Killip classification (>1),

arrhythmia, major bleeding, revascularization (PCl or CABG) and medical treatment (ASA, ACEI, A2A,[ I-blocker and statin).

**HR denotes hazard ratio, Cl confidence interval, HB heart block (only second degree AV block or third degree AV block), HR hazard ratio, VT

ventricular tachycardia, VF ventricular fibrillation, PCI percutaneous coronary intervention, CABG coronary artery bypass graft, ACEl angiotensin

converting enzyme inhibitor and A2A Angiotensin Il receptor antagonist.
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m'a"l\‘l‘ﬁ 8 Unadjusted hazard ratio of death from all cause during hospitalization and 1-year follow
up.
In-hospital 1-Year follow up

Factors HR 95% ClI P value HR 95% ClI P value
Age > 60 years 1.17 0.79-1.72 0.436 1.83 1.36 — 2.47 <0.001
Male 1.1 0.82-1.48 0.532 1.00 0.80-1.26 0.988
Chest pain 0.97 0.70 - 1.34 0.852 0.83 0.64 - 1.07 0.153
Shock prior to admission 1.53 1.07 - 2.16 0.017 1.16 0.85-1.58 0.333
Cardiac dyspnea 1.1 0.81-1.50 0.525 1.33 1.03 - 1.71 0.027
Cardiac arrest prior to admission 1.38 0.92-2.08 0.121 1.48 1.04 -2.10 0.030
Diabetes mellitus 0.94 0.76 - 1.17 0.576 1.08 0.89-1.31 0.400
Hypertension 1.18 0.90-1.53 0.227 1.07 0.87-1.33 0.516
Current smoking 0.92 0.78-1.08 0.301 0.95 0.84-1.08 0.422
Dyslipidemia 1.24 1.07 - 1.43 0.004 1.19 1.06 - 1.33 0.004
Family history of CAD 0.96 0.50 - 1.82 0.888 0.83 0.51-1.34 0.446
Diagnosis

Unstable angina 1.00' 1.00"

Non-ST elevation Ml 1.81 0.97 - 3.40 0.064 1.41 0.97 -2.04 0.071

ST-elevation Ml 2.51 1.29 - 4.89 0.007 1.87 1.25-2.79 0.002
eGFR > 60 mL/min/1.73 m’ 1.00" 1.00"

30-60 mL/min/1.73 m’ 1.08 0.76=1.55 0.661 1.33 1.01-1.75 0.040
< 30 mL/min/1.73 m’ 0.88 058 —1.32 0.529 1.44 1.05 - 1.99 0.026

Congestive heart failure

Killip 1 1.00" 1.00'

Killip 2 1.4 0.68—1.80 0.687 1.54 1.11-215 0.010

Killip 3 1.59 0.97 - 2.60 0.066 1.72 1.19 - 248 0.004

Killip 4 1.72 1.09 - 2.71 0.019 2.49 1.73 - 3.57 <0.001
Arrhythmia during hospitalization

No arrhythmia 1.00" 1.00"

Heart block(HB) 1.92 1.14 - 3.25 0.015 1.22 0.77-1.94 0.399

Ventricular arrhythmia (VT or VF) 2.82 2.01-3.97 <0.001 216 1.61-2.91 <0.001

HB + VT/VE 7.48 3.98 — 14.07 <0.001 5.43 3.01-9.79 <0.001
CVA 0.44 0.23-0.86 0.016 112 0.67 - 1.88 0.661
Major bleeding 0.98 0.63-1.53 0.936 1.03 0.72=1.47 0.873
PCI 0.68 0.43-1.06 0.085 0.63 0.45 - 0.88 0.006
CABG 0.29 0.15 - 0.53 <0.001 0.54 0.33-0.88 0.013
Aspirin 0.68 0.44-1.05 0.079 0.53 0.37 - 0.74 <0.001
Beta-blocker 0.44 0.31-0.63 <0.001 0.61 0.48 - 0.78 <0.001
Statin 0.39 0.28 — 0.54 <0.001 0.46 0.37 — 0.59 <0.001
ACEI 0.29 0.21 - 0.40 <0.001 0.48 0.38 — 0.61 <0.001
A2A 0.44 0.19-1.03 0.059 0.50 0.27 - 0.92 0.027

1 This group served as the reference group.

** Abbreviated as in table 7
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@ﬂﬁ 7 Kaplan-Meier estimates of the cumulative survival at 1-year follow up, according to the

estimated GFR at baseline.
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anUsrananisIas

Adl a ¥ é’ L U 1 dld 1 0% 1
\Waansaunandeyanugiuresdiloanudn ngundiai eGFR Weenda 30
mL/min/1.73 m” azdliladeideaaslsnnaaniaantinla wu wnmnu arudulaings losduly
2 . | Al o | - a A A @ o
WABALABAGILAT 818 NINNIINGNARNIN LT lnet lwnsilng visedesantes

(eGFR x1nN91 60 mL/min/1.78 m°) Gadiayaindipesinnisfnenaw 728, 47-49]

FilaeffAn eGFR tiaeind 60 mL/min/1.73 m® dunaltinfiaziflu non ST-elevation

1
oaa

MI HINN97 WANANANNENTARAT eGFR 1901137 60 mL/min/1.73 m” aaduualiiunaziflu ST
elevation Ml 47nN9191NN19ANEI84 Masoudi kay ALY [50] ANUANULsanana s

1 a [
FIULAEIINU

¥

nangLhaiAn eGFR Waeindn 30 mi/min/1.78 m* 15Funi9fnensanen (risk-

modifying cardiovascular medication) coronary angiogram wWas revascularization (PCI)

]
1o aa

Haenan NguNNA1 eGFR 81nN91 60 mL/min/1.73 m’ aenliadAtynieaia Amna1ei 2

FeuuaRnil3andn “therapeutic nihilism’[19] AdeyaannuanennsAnswuindilaadisinng
yaurasladenazl@sien aspirn[25, 49], beta-blocker[17, 25, 49], ACEI, statin,
thrombolysis[17, 49], coronary angiogram[3, 24, 49] uaz PCI[3, 17, 24, 49] ﬁf@ﬂndqﬁﬂqaﬁ
fnsvnauseslnniviedendntenwnuaiifinisldevide intervention lunguiiang

nauedlnden ez inngdinlng s unad A sEvTan1 s nENN AN S AL

renal clearance ﬁ@mm[ZS, 51]

Tuszndnsuanlssneunagilos N8nsmeaInamesig o sauni e fesay 13.5

ARIPNEATEITUL ANITAL eGFR Ntfaias nnspnadaulunjarmsiaainiiala Anfluiesas

1
o o A

70 @4 pump failure WuawndAnyign wanantingund eGFR aandn 30 mL/min/1.73

q

m’ & congestive heart failure, arrhythmia (‘Emﬂqux ventricular tachycardia Lo

ventricular fibrillation) Wa major bleeding ¥1NN3N
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WaRanngeeluszazann wae 0.91 T nudrgiaemaainaimnsing o suade

AnuFenay 23 Hilaefiden eGFR Haandn 30 mL/min/1.73 m” azldnamng uas
composite end point 939 cardiovascular death, congestive heart failure Wa< stroke 43
714/ wanani adjusted hazard ratio sBN3LALTIFLAE composite end point NALLHS

eGFR ANAY AIANT199 7

ANHANNIANEELEA iU sEAunATInsLaesle Tnelden estimated
glomerular filtration rate (GFR) ’Lumm:‘ﬁ'éﬂqaLﬂuiiﬂﬂﬁﬁmﬁ@ﬁﬂﬂwmﬁmLaﬂuwﬁu
(acute coronary syndrome) HAHNANRUTaeNsdalaniunIsnensailsa Foluud $msmne
(in-hospital ke long term mortality) LA composite end points Santopinto[47] 5
fianadine fiefiilu ACS widn nguifinnainsuaesindentunats (eGFR 30 - 60
mL/min/1.73 m°) Alan @ dan lulseneanunalily 2 wia (odds ratio 2.09, 95% CI 1.55 —
2.81) LmzmjuﬁﬁmﬁﬁwmmmlmLﬁ@mzﬁuqmm (eGFR < 30 mL/min/1.73 m’) Alan1a
AeAndu 3.7 win (odds rafio 3.71, 95% Cl 2,57 - 5,37) ilefieufunguiifazdunis
ﬁﬁmummimLﬁ@MLﬁﬂﬁ@ﬂu‘?‘@@ﬁuLﬂmﬁﬂﬂﬁ Hobbach wazAn[3] wudngtlas AMI fitnns

o

o 1l A o dp . ] a aa dl A 1o
Vl’]ﬂ'?l&ﬂl'ﬂ\ﬂﬁﬂilﬁ ATHBATIRILGILL 198l odd ratio FRNTTALTIAN 30 JU LA 6 AR WinfL

¥
A o aa

4,78 (95% Cl 1.55 - 14.73) LAz 3.82 (95% Cl 1.45-10.11) uananifalanuananisAneni
Wina ludnmusipen i AR0IN13N19I LAY WLAaNUEIAA ACS XN adverse outcomes

30 514, 180 Au[1, 6, 12, 52, 53], 1 T[51] WA 6 T[54]

Lﬁ@ﬁmmm5qﬂ@ﬁmﬁmmmwmmﬂm@Laﬂ?ﬁmmnmm&lﬁm 7 29NN WU
15245 shock WAy cardiac arrest NN 199NN, congestive heart failure Faus killip
classification §annn41 3, nazilaunnUnATiAguLsluszuIauaulsaneua (heart
block, VT 1138 VF), N13%1 revascularization lddazLili PCI visa CABG, Nn3lasLian beta-

blocker, statin Az ACE| #M:13anennsninisiasdnmlulsanenunale

wananidguaiiladean o u egu1nndn 60 T, UsedR cardiac arrest fiew
v
wDelaaneLng, n1satasalsa, congestive heart failure Aaus killip classification 81NN

2, wazn1zidladiuninnfatinguussussudeuaulaaneauna (VI/VF wsa VIVF $auri



34

heart block) N1 revascularization (PCI YEG CABG), A7 e aspirin, beta-blocker,

. s a aa dl a L
statin a8z ACEI @WNW?ﬂWﬂWﬂ?mﬂ’]ﬁ‘L@ﬂﬁ"JWLNQWQMWNQﬂQﬂ&LuiﬁﬂZHWQ

Chetow wazmnz[18] liseuiadefianunsanennsainiededinludiag ESRD
NAINNNA AMI A congestive heart failure at admission (Relative Risk 1.4,95% Cl 1.1 -
1.7), shock during hospitalization (RR 2.1, 95% CI 1.5 — 3.0), cardiac arrest (RR 3.2, 95%
Cl 2.0 - 5.1), recurrent VT ¥7a VF (RR 7.7, 95% CI 4.8 — 12.6) ﬁ@ﬁmﬁéqﬁumﬁnméﬂw
ACS lsignazfaeiensing < iu aspirin[25, 49], beta-blocker(25, 49], statin uaz ACEI[49, 55]

198 revascularization (PCI[3, 18] 178 CABG[18]) W119741:1908n8n310¢ 161

nalnvisaamnfiszauniaeiuealaiii independent risk factor sia adverse
v a v A o = = o o ol ve = ~o A o
outcome HANNATsANGNIeTR laTInLRR AR UNAUNNATLATUNNIANEA4E asziunig
MeuzedliReanasaziive risk e cardiovascular event dauniitagungainiladesing o 7
Auiusiunisinuedinfidedas 1w anemia[36], oxidative stress, N9 ULl a8
calcium-phosphate hemoestasis[30], inflammation LLag infection [40, 41],

homocysteinemia,[31, 33, 56] Tladefiin accelerated athrerosclerosis WAz endothelial

dysfunction[27-29, 48, 57]
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d5Uuan1sIas
AR]INNA LUN15I]8 (Limitations)

lunsiinenil 1fiuen creatinine pSausnl admit faedes ACS WAIRARINANE
(outcome) yaluszasdu uay svazenn darasenatidasninvaneilszng i

1. 'll@uNTnLanKaLed 3Xezaan (duration) 71 renal dysfunction wazn13
wlAsuLLasad renal function GeanaasiiluaaaNNN2iNE fanalia adverse
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Unstable angina with ST-T

change

2
a o

Aadalae (1949 3 40)
L)ﬁﬂﬂﬂﬂﬁﬂuuﬂ@dm@dEKGLﬂuuUIJSTsegmentoﬁTwave
change snsdaladamniise il
1.1. ST segment depression 11NN WTaWiniy 0.5 mm
(0.05mV) flaust 2 leads 11l
1.2. T wave inversion #70N31%3aWinAu 1 mm. (0.1 mV)
2) HlsvdRsuuiuninandnldrudelateniisie Tulid

2.1. Angina at rest

2.2. New onset angina ; AMNIULINIAN angina IRRGH
Winf1 CCS classification 3 severity ( Canadian
Cardiovascular Society Classification)

2.3. Recent acceleration of angina ; fn17duen angina
damana Iaesduegnation 1 CCS class vide &
ADNTUKINBEINITBELYINAL CCS class 3

anduluinansaindiloglaignansouentdidu fihefiundan
post cardiac arrest, shock, syncope 78 cardiogenic
dyspnea

1 v
o

3.) A1 cardiac enzyme agiluinnailnfnnu criteria 4 119 3

do gramali
3.1 CK-MB %8811 2 71198941 upper normal limit 284
Teawenuna 15 ) lunsdifilidug Ck-MB aylanlsld
fn CK & e CK dasifaendn 2 winaasen upper
normal limit 794 TsanenLavias
3.2 Troponin T #aandn 0.1 ng/mL

3.3 Troponin | fiaandn 0.1 %a 2.0 ng/mL ng/mL(Twiy

lab weazlsaneLg)
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NARINR)

1. ftlaefinndan acute dyspnea Tiiflannaduunen usl EKG
1 ST-T changes # cardiac marker 1Un# uazil document
CAD dmlau AN coronary angiogram Tunsaiilinasendy
unstable angina

2. Q’ﬂqaﬁiﬂé’?ummm CK,CK-MB %38 TropT/I uf EKGH
ST-T change %38 inverted T WaxNa1n"7 chest pain 1
Ataaeiilu UA Uazaemungnnusay site 10ad4nsaa lab

3 all o v % % ¥
e Nandulirsunauuazgnsies

CCS (Canadian
Cardiovascular Society)

classification

Class 1 : ‘ﬂ’m’]’iﬁ‘]_mﬁ’mﬂLﬁﬂL@Wﬁ&ﬁ@‘ﬂ@ﬂﬁﬁﬁﬂﬂ’mﬁﬁﬂj 138
aannIadnIeLdneannu

Class 2 . amaduuthanifiniilaaanuseiunans 19w Bty
1idlelEnndn 1 94 dsanasang viseRanued]
AYNLATEIAN B TNET

Class 3 mmiﬁuufiﬁ@ﬂLﬁmLLsﬁ’Lﬁmﬁﬁﬁ@meﬂaf:f-‘MuﬁL‘mj
Al lE e 1 it Weduldazarnia
a9 100 AT

Class 4 - pinnaiumineniAetuusaniin Taignansari

AansgNLane Wae

History

[N = = ' a al o @
dszamnngiauilagsaainissng ‘]WLﬂﬂQ‘ﬁl’ﬂQﬂﬂﬂqiLQUﬂ')ﬂ

&
ATIU

Chest pain

a1 asuntihaniszy lfdaandinain myocardial ischemia
Taadannngsallil 1) W\ it 1namsiien nan s wasia
4 v o lowe ol , =
2.) HRINILHUNN THNARINIS 11 N1998BNUIN N9zLATER 3.)
N X A o A Uy . \

aIMsaLaIataRTINevegain videlaFuen nittoglycerin

= = < £ dl 1 Y o 1
wee Henisiaumtheniilansinsnssy ddnaudniduaimgann
myocardial ischemia v3a i a1qaz l4vizaldldfils Tnaaznwu
ANWUZAINT 2 BEN9FINNAN 13D 9FL

1.) No : laifiennns chest pain

2) Yes: @117 chest pain Aananadnasi

Shock

dld a A o o ' A o
ﬂ’]’lz‘vmﬂ”l?ll‘lfl@L’)EIW].I‘NL@‘ﬂ@iﬂﬁ\‘i‘ﬂ')ﬂ’ltﬁl’\\i”ﬂm PNENWRNUAITH

y . = as_ o X
G]ﬂﬁﬂ”l?"ll@\iﬁ"Nﬂ’]EIIﬂEINﬂ’]ﬂ']?LL@ﬂ\‘i‘VI’Nﬁ@uﬂﬂﬂﬁ]‘ﬂiﬂu 1.)
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Systolic blood pressure < 90 mmHg Wumanednadey 30 WA
a = . o= ,
2.) AMNITHAAINLNLANDN end-organ hypoperfusion K N ]
1 v o [~3 A U o/ ]
AetANAA WumNLlaaie danumin nszdunszdns daanas
a8n < 30 ml/hr  3.) Cardiac index < 2.2 L/min/m’ WAz
Pulmonary capillary wedge pressure > 15 mmHg
unnemg ; von ldilideyada 3.) Fesiiviede 1.) uavda 2.)
1.) No : lxfiannns shock

2) Yes: #@81n19 shock Aananadnasiy

Cardiogenic dyspnea

o dl =l o =

219yt laanuIn veumtes Jatmsuiantsaiala Inad
o ] N = ° =
an191e ladenisesalll 1.) wealaaiunn ey witlas ans
- Y, My v o A o
BaNWS YIaanizin 2.) wausullls fasgnils viseuauAstzgs
Toeldvnen 2 lu 3.) mslaauannaunabnsesaugnay
p o2 py ", ,
\eganianmnesaznIvdunszdne
1.) No : laiflanns Cardiogenic dyspnea

2) Yes: #1017 Cardiogenic dyspnea A9naN24n9s

Post cardiac arrest

val Yo v 1 a o

E‘VIVLGW‘I‘UT]’]?QWWI (CPR) @INN19£N17UE AR LINAUUDY
= a

sruvansulaiin

1) No : lsiflanns post cardiac arrest

2) Yes: {81117 post cardiac arrest fana1adinasiu

Others

= 3 e . T X
UNNENRINTAUT NNEATaeIUNITIA UL e ATl
1) No : luNeinisau
2) Yes: Hensawiansosidu annsiluannunasdansig
wazNUALALLN LAeg (Syncope) , 8ansladu (Palpitation) 1
8 = o o Y a o Ay a a
AINNIANTIBNAINLIN LT LaLAURAIINE WzalkLaRaLng,
N lIANANLADAANEINNN TG0 B ENNIVINIUTDNTLLIL
szamateiias 24 42119 @11p@1ALLENNA1N ischemia 1199
hemorrhage( CVA = Cerebrovascular accident 78 Stroke)
A = = ) @ v
$7AHAINN9LUNRA8N (sweating) LHUWAY

WNEME 931aN"9aUanzlu CRF whiliifaeadli web

Onset of symptoms

=2 o oA A R a A = o
PRULNY IUN LAY W.A. LLRZLIAN WQﬂQHLiNNﬂﬁﬂWiL@UMu’mﬂ

NNNgaNMN 1NN T9eneNa  (Maximum: pain)

% 1 dl 1 4 o/ &I 1
RNEILYA m”l,mmwamml,uu@u 1‘1)13‘25‘14@!\‘1% [iph!
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1. gilhausndrlainisduuduntinensn 2 Ju new wazgiloy
19w, AU 3 1.0, 2546 1987 15.00 1. Onset Ao it 1
.A. 2546 1941 15.00 Ww.(Widuneevaald 2 Ju vige 48
dalus edanafigiaant ER vidaudalsmentng
wluman)

2. fihefiflonniunthenluudiaa i
Tsanenunauslainsunanusveulinanafad Ae T
ﬁﬁmumm%\nmLﬁlmﬁu(%.oo ) @uﬁmmﬁéﬂfmmﬁa
TaaneLnav?e ER ludwnaaiu wsdag 2 siaetnadu
filae post cardiac arrest 1194 ER 1981 6.00 1. it 1
31,0, 2547 laignunsuennanfiuueuesennsL§y
wthanld FITaNnNNIIANUINIAN AR TiEeAUALE 98N
figfulasanie ER ufwdeaiu = 6 dalus ufamnsdon 2 =
3 dalad Azmaaiinan 03.00 1 INT¥RLTA onset Al

S 1 1.8, 2547 1981 03.00 u.

Risk Factors

{laqsde

DM (Diabetes mellitus)

TaALuM1 N193HAdEn lARNIEAL Fasting plasma glucose
NINNINUTRWNAL 126 mg/dL (> 7 mmol/L) Tnganzidanmsaa
L Y
atinatiae 2 A%
1)) No : lsddflulsaunmnu
2) Yes: Wwsun1sinasewazlfiun1ssneNinauuaadnly
{3ALLNTINL
A T 1 v nilju [~ 1
970 AN LN AT AT UTs ALY wEATRITHN
admit AFRlAFINNANasaI T uTsALNMINW

3 Unknown : linsu

HT (Hypertension)

TemmanuAulaings Tinasin1siiade fail 1) Systolic BP >
140 mmHg i34 Diastolic BP > 90 mmHg N1AN91 2 ﬂ%ﬂ N

397 2 daanan  2) HdsydReelesuninsitasadndulse
AHAULATIAZY, anaazlaFunsinEsasananANAY vFe L4
IFunsinEdaenanANNAY

1.) No : liiflulanmannsiulaiings

2.) Yes: wglffunnsitiasedndulsnanusulaiings anaay
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155UnN95 N AReENanAINAL 13a L lASuN19FNE Aasien
1% = Yar aa o 1 ' a
anANAL 1iselFunsatadaddulsnpanusulaing
Ly
R1NN17 admit A3

3.) Unknown : l&n3iu

Family history

T
9

UszdR UsedBinsloy@lnddin (we , ud, Aidas, gn ) Henns
angina, myocardial infarction, sudden cardiac death (‘Emm"l,si
nauawn) tne anddaueny < 55 U, sunAgudieeny < 65 1
1.) No : ldfidsedhnnalndialunsaunfadainisfsiinan
3 %
dapy

P o ag  wa o = e A v v
2)) Yes : AlszARnflnatnluasauniafiannssainanadnasu

3.) Unknown : lxin3iu

Smoking

D]

NASGULS

1) No : leipeiguyuis wdaintguyya usivgpanui 2 3

2) Ex smoker : \iguisia udumiziianguipiauda Tnavgaun
Tdifiue

1
=

v
3.) Current smoker : mm:ﬁﬁﬂ@luumﬂﬂ

4) Unknown : lsngu

Dyslipidemia

ArzanuinlnAreelaiuluaen ldinusinisitadeang
NCEP’s Criteria for Dyslipidemia Ineidaladanilanail 1.) Total
cholesterol (TC) > 200 mg/dL (5.18 mmol/L) 1i9e 2 ). LDL-C >
130 mg/dL ( 3.37 mmol/L) %38 3.) HDL-C < 40 mg/dL (1.04
mmol/L)
1) No : fnnazanuisilnfaealadiluwaen
2) Yes: aglasunnsatasadaniniasaanutinunsvealusiuly
aan a19az tesiin13snivse i ldsunissnunfaeen
anladuluaen
= Yo aa o A a a o
e lgsuni1sItadednmn1zANRnLnRaeluly
- v
lAAAANANT admit AT
3.) Unknown : linsu

VBNIELUR -
- 9

® 1HN194IMIRIATIZIIALASY UNNENARTIlAN

De

U 6 o 1 ¥ v [ 1 . . .
Wnasiaenanadnefunnaaiiy dyslipidemia




55

o ilaedlinsuilszdfues dyslipidemia tag uazlidng
lipid Aeuntiil uigilaeliuenanlediu lunsainldsry
Y oy N L | a o D]
unknown wsitriauntiniina lipid usnalndvnsa s

71 No

Laboratories

N19AFIANNNBIUHUANIFE9

CK-MB 78 CK elevated

F2AULDI CK 1198 CK-MB HANGININGIT0WinAL 2 i1 289
Upper normal limit 284 Lab wsazlsananung

1.) Yes : 3vAU109 CK 1138 CK-MB Hpgasnndnvizawiniu 2
Wi 189A1 Upper normal limit 184 Lab wsiaslsanauna

2)) No : sALaad CK viga CK-MB HAndnavzatiasandn 2 win

784A1 Upper normal limit 284 Lab wsiazlsanenuna

Troponin T/ |

1.) Positive : NNNED Troponin T > 0.1 ng/mL 38
Troponin| > 0.1 %78 2.0 ng/mL(%uﬁ‘Ll
lab wFazlsaneLng)

2.) Negative : IGHRN Troponin T < 0.1 ng/mL 38
Troponin | < 0.1 178 2.0 ng/mL

3.) Not done : lailpdediasnzif

viinenin - unsdimidunnsins e qualitative 11

positive #1378 negative HINANITALAINLHINE911491 weakly

positive 19084711 negative

Coronary Angiogram

ANIMIIANRAALEEA Coronary Wia tivla Ifasiannsiitinninly
s admit AXeLwNTY
1.) Done: ﬁﬂ%ﬂiﬁ%ﬂﬂ’]imm@ Coronary Angiogram
NANN9ATIA
® Normal/insignificant : lLifldwaan Coronary Lﬁuslmﬁﬁu
NINNT1 50% 1eAdURAUENAIS
® Abnormal : in1sALaBAdWARA Coronary NANNINAL
50% @abduRAutnans
2.) Not done : filaerlail#3un19ms9a Coronary Angiogram
WLIVR © 8NN admit ﬂ%ﬂ‘ﬁinﬂﬁﬁﬁ coronary angiogram f
%8991 not done uaz1% note 13w CRF 41 ipavinuda

WA abnormal
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Initial serum creatinine level

9YFIURY creatinine WM WawsnSURlsanenuna liadeniy

AusnAALa (F1lainsuldszyan = 00.0)

Reperfusion therapy/

Revascularization

° = = '
NSM LA NLAR AN LUAN

Thrombolytic

nsienaraeanaen
. <X v 1 aglj 4 .
Indicated : NN D9IDLNT N9 1NN L thrombolytic
1.) No : ufde1is@lunnsli thrombolytic wugilag Non
STEMI, unatable angina %78 §ilae STEMI Nla1N918u
NHNANNNLAL 12 T4,

£

es : Hin1ialunislif thrombolytic 1AwAgiae STEMI

2.)

<

EKG 3 ST elevation 890797 0.1 mmV 11 2 lead Anriuai
11 91323 new LBBB kazNa N1 untnanyun iy 12 au.
2.1 Given.: vanaia gilagldFu thrombolytic visa'la
2.1.1.) No : lil#5u Thrombolytic lunnssnunasail
U U 7 s v £4 Ql
nmau No Wiszymandnil davinulunislienavansdu
= A 1
Aan virelyd
Contraindication :  dasinlunislienazansaniann
e No uunena ldfdadinlunislienazanaay
A
1AaA
® Yes un1eDe ddavindlunislanazaisan
wan Taladaniissa
1. 3235 hemorrhagic stroke Taaidusnuny
winlafinnn vize stroke au Alunialuy 11
al A
2. HARAR8N MIANDY
3. Adeseanniglusnanigluwnan 4 §lansd (sl
N9 IEAADL)
4, ﬁm’az aortic dissection
5. dnnzannsulatingainauan iyl
6. HiszdRnsld anticoagulant Tutlaqiiu IneiAn
INR> 2
a o A 1
7. Hdseshlsaaanaandne

8. H13xAB trauma Aail
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8.1. "nnsunaiunieli 4 dlanif Ineanny
[ aial
UL LNATEE
8.2. l#5uumR1AINN1311 CPR %78 CRP 1411
A1 10 winnelu 4 ddenifieinuun
8.3. lasunissinsinlunludos 3 dlaf
9. NNIFNATIS
2.22) Yes : 85U Thrombolytic lun135neaFail
% Y e K a dl E2Z Vo a 1
dmau Yes Wfunnatinaasenn i ldgsusnaiiala iy
tissue plasminogen activator (tPA) Y38 Streptokinase 291914
[ ~ e o
U 109% 1 wazianien ke
L A\ Y 4
NNIULUR aﬂf;w referred 1 wazls thrombolytic v
T99NEN LN ALAN
TWasdayasnsdngielafu thrombolytic 18inla Lazasium
= = AN vo , o \ a
wewd uaz namlaiuen (ludsuzeanandlingiuase

Wdudneldiazad CRF 91 linaumaiuliue)

PCI (Percutaneous

Coronary Intervention)

NNTILNENARALARA coronary gindnaa
1.) Primary PCI : @8 N9 PCI Tugilog STEMI Tnefidslsd
n131 thrombolytic snAeulunsinEAREIALN I
ey 24 g, FausGuELTTen
1138 N1391 facilitated PCI (Msinelan1591 primary PCI
29NNUNT W thrombolytic WEa i) Wasdeyadidu
primary PClI
2.) Rescue PCI (Salvage PCI) ; A8n13%1 PCI T fising e
Thrombolytic drug 8nnauLaa lidnsa Tmﬂﬁéﬂqmﬁaﬁmmi
chest pain WAz EKG fieil STEMI 8¢) . wazlafunisvin
PCI mely 24 $alas Aaud Buiinmiinen
3.) Elective PCI : A2 N9 PC Iu'i’lf;l‘ﬁlfl spontaneous or
exercise induced ischemia ( 13191850 thrombolytic
vsaly) Fasialeli
3.1 ffuloy STEMI AUAFUN9N PCI 1w 24 131, AausEa
ANTALUTNAN

3.2 gilagl non STEMI uaz unstable angina 7 b#31n1svin
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PCI 31nndn 7 44 fausiGuilannisdumien
4.) Early invasive strategy : Aan19911 PCI 14 non STEMI ua
unstable angina Ne’l 7 F(EaLNIWAZWINGL 7 94)
FauAGuTiannsEumten
L@ v - EurinaniGa inflate balloon AXaWIN
WANELR - EEnNsNanndn 1 A Wadennzasausniin

PCI

CABG (Coronary Artery

Bypass Graft)

1 o A o =
nsedau laaeadeavinlagy wanidy
1.) Emergency CABG : ABN"13%11 CABG Taailqnyjanunaiiie
wilen19z on going chest pain 138 cardiogenic shock
2.) Elective CABG : A® N3 CABG luanieifilhaiainish
= , oy Lo
UAINN1E acute ischemia uda usiiluniseindnie

e lamiluszeseng

H' o v 1 dlal 1 o a
1AM LPUANAINEN N6 (N

UNILLUE - AR NIZNAN1991 CABG 11 admission A54il

1 i’/ % o ° 1 o/ 1 ¥ [ k4
LU mLﬂummmmmmmmwuﬂmmmmmﬂ@

Complications

NNEUNSNTRUNNATUUNAINNITINEATIH

Congestive heart failure

aazidladuwan iWuninznilaliannnsadananliiaes
adenr uaziliaitiasine lliiesnesanNueIN19189319NY
1.) No : ldfn1qe heart failure
2.) Yes: $N1e heart failure
® At presentation or within first 48 hours : inn9zsiala
% i’/ 1 [ A
ANWVAASWA UTNTL vFaneli 48 aw.usn
Killip class 2 : mild failure {1dels Rales < 50 % 12418
viza it 1Re S3
Killip class 3 : Frank pulmonary edema H1de Rales >
50 % 1841an
Killip class 4 : Cardiogenic shock (SBP < 90 mmHg,
tanafa-widu faannzesntes, Hn1azinvo
Uan)
= o £ [ Y o
® After 48 hours : N9z laduiiannavasannidngy

n135nElulaananung 48 au.
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Arrhythmia

T
o

naztilalfulnfamsNd Aty
1)) No : ldfnnqzilasutindanas
2)) Yes : in1azialafiuiindeng
® Heart block : 11874 LN Second degree Y38 third
degree AV block
® Ventricular Arrhythmia : 112% ventricle AURAIMIE ‘1;1{1
4A  sustain ventricular tachycardia (VT) 199 ventricular
fibrillation (VF)

® Heart block+Vt+VF : 881119914 2 a9ANawa 1195

CVA (Cerebrovascular

Accident)

NNE1IAYAANLABAANEN NHNTTGOLARENIIVNINIULBITELIL
tszanatinetiag 24 dalug
1 %3 A
1) No: ldfinnazunsndenaeslsaiaaniannanes
2) Yes :dnnqzunandeuseslsananniaananes
0d meu Yes naunseysaadniiuaiinladsielil
® |schemic stroke : N13z13ANARALREARND AL
i & X
Wesunananeasnaen luiaes
® Hemorrhagic stroke : naclsrrannlanndnes AL1R)
~
Hasunan
al oA
UAAARAN LLANDY
® |schemic+Hemorrhagic stroke : nazlsavaaniann
PP pry P X
axes NANT anvaillasinananessnniaesliiass uay

a oA
Waanaan luaNas

® . Unknown : limsnuanmeiuidn viseldlévin CT

Bleeding complications

11y major bleeding < 11U ‘Aanaan luanas (intracerebral
hemorthage) vie (Aenaeant3nnan fsudaslésiden wise
hemoglobin AAAININAIYINTL 5 gm%

1.) No : & bleeding complication

2.) Yes: Y bleeding complication

Medical treatment

enngilelasuinanissnenainis ACS Taglasuuiunan

24 Falaa santeennliglaenauiinu (Home medication)

al v Yo a 1 v o
LLﬂzﬂ']'Vlﬁdﬂ')ﬂvlﬂ?um@\ﬂ?\i‘vlﬂ”lu']ﬂLﬂ&lﬂﬂu referred aNdN1S
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o =

Tudnfuaesneoianwsiuidn endulunsdisalyil
1.GP IIb/ llla inhibitor fanaliflsida 24 s
2. fftlaeil admitted uazidedimnau 24 gu. faudlfenlinm
24 131, Widlednfaelffuensiany
S.Hﬂuﬂ@"u nitrate (patch, spray, sublingual, oral) 17{151' prn.

Tnad s

ASA (Acetylsalicylic acid)

\ Aspirin, Cardiprin, Aspent

Nitrates El’mzjll nitrates L1 Nitroglycerin (patch, spray, sublingual,
oral, intravenous)

R-blockers mmﬁuﬁ 191 metoprolol, atenolol, propanolol, acebutolol,
nadolol, pindolol, timolol, bucindolol, bisoprolol, labetalol,
carvedilol

ADP inhibitor 171 ticlopidine (Ticlid), clopidogrel (Plavix)

Heparin ENALLARAWTY (Anticoagulant/antithrombin) unfractionated

heparin ¥4189 heparin 15019 IV fluid, bolus ¥i3a i luiias
cath. lab
MNSIE : bis9N heparin lock ¥i38 heparin®i l&suiie 4 lunns

ADIAENANEAIUANST] LT clot

Ca' " blockers

enauileiun verapamil, diltizem, nifedipine, amlodipine,

felodipine, nicardipine, nimodipine, nisoldipine, amlodipine

GP llb / llla inhibitors

FNNARLABANGN Glycoprotein lib/llla inhibitors 16w

abciximab, eptifibatide, tirofiban,lamifiban

LMWH Low molecular weight heparin 111 dalteparine, fraxiparine,
oxaparine, enoxaparine

Statin enanludungu statin 11U atorvastatin, simvastatin, pravastatin,
fluvastatin

ACEI Angiotensin converting enzyme inhibitors miun@"mﬁiﬁlm
captopril, enalapril, ramipril, lisinopril

AA Angiotensin Il antagonist f;lﬂuﬂzjmﬁlfﬁu losartan, valsartan,

Irbersartan (%fam?f?ﬁ Cozaar, Diovan, Blopress, Hyzaar,

Fortzaar, Co-diovan, Approvel)

Other lipid lowering agents

enan lasfunguaui bl statin 11U resins, niacin fibrates,
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Finaging cholestyramine, colestipol, probucol, gemfibrozil

Result NANISSNEHIASIN
. U ) alaa ] o ] U ) [ v
Survive giaeiTanagunicanviiegilaanautiny

Cardiac dead

o o aa P o A

raen@eTinnne lulsanenunalnelanmnguileannann

Tsnvinla uarlviszydniluwuyle

1.) Pumping failure : @ANIAdULHasaINNANLeYG 1A

1%

AULYAD

2.) Mechanical complication : mmmmimﬂﬁmﬁmmn
ruptured interventricular septum, ruptured papillary
muscle, ruptured free wall

3.) Arrhythmia : VT, VF

Non cardiac dead

o A aa P o A
fune@aianiglulsmanunalaglifiamaduiiaasnann
T9Avia 1A 1w sepsis, respiratory failure, pneumonia, cancer,

- 5 . = .
trauma, suicide, liver disease 1198 renal failure

Discharge against advice

ndedieanautiaulaendilog liadaslaet videluizaninm

Fl

Refer

desadilelildsaniiu viselsesneunadu iansinuna

winnzansalyl




UssiRgilauananinug

v
a

TR-UINANA NIty §IAN
Fu 1haw Thiia 16 fuanAN 2519
RAMWN FNTANTS

UsedRn1sAnmuazinau
TNANEUNNE ADSUNNETFNERT NAINENABAIIAIUATINT
Wl N1ATENegsAIans TaaneILNaaNIauATUNS
o ° v i I % 2
wnngdiszantiusesasvdaglsridlauaziassniasn

NATT1BETANAATIIINEN LA HNAIN T

Brynyuazilsenatiaing
Ty AN A ANTITLTR NUINENALFIIRNUVATUNT

o

ARTR TN TN Y ANIBI I ANART

ANNTNANIANAITTN
aNNINIIINE At suIELAs sz mA ng
ANNTNUNNL AN AN A Ine

ANNTNLNNE AN

2537-2542
2542-2546

2547-2548

2542
2547
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