Vai tro cdc dau an sinh
hoc (biomarkers) trong
bénh ly Tim mach
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XG VUA DPONG MACH: BENH TOANTHAN

Heart gisease

> High blood pressure

~ Kidney disease

Pan or loss of the lower
__ leg(s) due 0 impaired blood
flow

Periphetal neuropathy
4 ~ (nerve disease)
|

.';"\

Unstable Plaque Stable Plaque

Thin fibrous
cap

Thick fibrous
cap

A Large fatty
core

Small fatty
core

As plaque builds up, it can become either stable
or unstable. Unstable plaque is more prone to
sudden rupture, a potentially life-threatening event.




Foam Fatty Intermediate Fibrous Complicated
Cells Streak Lesion Atheroma Plaque Lesion/Rupture

-, —— T A

Endothelial Dysfunction =—————————

From first decade From third decade From fourth decade

Smooth muscle = Thrombosis,

Growth mainly by lipid accumulation and collagen hematoma

Adapted from Stary HC et al. Circulation 1995;92:1355-1374.



Foam Fatty Intermedlate Fibrous Complicated
Cells __Streak ___Lesion _Atheroma _ pjague Lesion/Rupture
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Endothellal Dvsfunctlon
From first decade || From third decade From fourth decade

Vascular imflammation: (biochemical profile in ACS patients)

Proinflarr_lmatory quq_ue _ Plague Rupture Acute
Cytokines R Destablllzatl(in R SCD40L* . Phase
IL-6 MMP;9 PIGF* Reactants
TNFa rgiOM PAPP-A* CRP
VCAM
Ischemia N ) Myocardial
IMA* . E?r';lo_?'s | Dysfunction
FFAU* ’ ] BNP
Choline* crnl NT-proBNP




Vascular Inflammation

: Plaque Plaque
l(;ry:)nkills:;m - Pestabﬂilaﬁon B“Ptllre l}cute Phase Reactants
IL-6 MVP-9* sCD4(L* CRP
TNFa MPO* PIGF*
ICAM PAPP-A*
VCAM
, Myocardial Dysfunction
> Tschemia »Necross T o
IMA* ¢TnT NT-proBNP
FFAu* Tl
Choline*




TUGNG TAC PHUC TAP GIUA CAC TE BAO

TRONG SU HINH THANH XO VUA

M-LDL
Surface ICAM

i FGF/ECGF IL-1 M-LDL

| heparin- "“\\\ng;lECGF T
factors Eadothelin /
TGFp /’ PDGF
//FGF[ECGF
g A

N

~~—__» FGF/ECGF
Serotomn iL-1




MMP’s, PAPP
sCD40L, PIGF

_Huyét khbi |

PAI-1, sCD40L
vWF, D dimer

(NT-pro)BNP, NE sICAM, pSelectin
hs-CRP, Ox LDL

MCP-1, MPO, IL18

J deLemos, Univ of Texas SW



&/al-tro-cac dau an sinh hoc

Ein Unternehmen des UKE

Selection

of therapy
Monitoring
p disease progression
or response to
therapy
o«

Improve!
Patient
Care

Risk stratification

Diagnosis of acute
or chronic syndrome

Early detection
of subclinical disease




NT-proBNP, hsTroponin T,
Lipoprotein(a),
high sensitive CRP &
Homocysteine
Cac yéu to nguy co doi voi
bénh tim mach



Céc yéu to nguy co (YTNC) truyén thong chwa
du dé nhan dién tat ca bénh nhan nguy co

«Cac YTNC truyéen thong nhw cholesterol cao va
huyét ap cao, dwoe diing trong moé hinh dw bao
nguy co nhw Framingham, PROCAM hoac
SCORE chwa du dé nhan dién tat ca cac BN nguy
co, do vay |am sang can tim kiem thém mét so
cdng cu chan doan khéac dé dw bao nguy co?4

« Khodng 20-50% BN bénh mach vanh nhwng khéng tang bat ky YTNCtruyén thong
naot?

1. Cook NR et al, Ann Intern Med 2006Ju| 4;145(1):21-9 4. Sachdeva A et al, 2009 Am Heart J 157, 111-117

« Toongerhidr trwd NMET (U biéu hidnvdaw 4iénctabigaehierg XVMM3

3. Koeni gN et al, Int J Cardiol, 2 3 Oct PS 168(6):5126-34



Tong quan cac kiéu dw bdo nguy co’ hién tai

Framingham! PROCAM? Scores

Total Cholesterol  Smoking Smoking

HDL Cholesterol  Blood pressure Blood pressure
Smoking Age Age

Blood pressure Gender Gender

Age Weight Cholesterol
Gender Height

Céc kiéu dw bao nguy co hién tai str dung han ché mét vai bién sé.

1. http://cvdrisk.nhlbi.nih.gov/
2. http://www.chd-taskforce.com/procam_interactive.html
3. http://www.escardio.org/communities/EACPR/toolbox/health-professionals/Pages/SCORE-Risk-Charts.aspx



Thém cac bién so c6 thé cai thién dw bdo nguy co’

Lp(a), hsCRP va HCY

Ba yéu to nguy co (YTNC) mai doi voi
bénh tim mach dwoc xac dinh la nhirng
YTNC ddc lap trong dw bao tién trién
bénh tim mach.

 Homocysteine (HCY)
* Lipoprotein (a) (Lpa)

» High sensitive C- Reactive Protein
(hsCRP)

Két hop vé&i HDL va LDL, ba
YTNC méi tao thanh 1ap mo
hinh mé&i dan den cai thién dw

HCY Lp(a) hsCRP
...in combination with conventional analysis ...
HDL LDL

... form a new risk profile and a new test panel
that offers better diagnostic value for CVD.5

... thanh [ap mét profile nguy co
ma&i va mét bang XN méi dem
lai gia tri chan doan tét hon cho
bénh tim mach.1

bao nguy ce.dMhénhdign.machs



Céc YTNC truyen thong khong mo ta tat ca
tir vong do bénh tim mach

Cai thién du bao nguy co qua viéc mo rong profile nguy
CO

70% of individuals identified with conventional risk profile;
bl =it } 30 % not identified

90 % of individuals identified
HDL LDL + HCY hs CRP } with expanded risk profile;

10% not identified

S& dung cac YTNC théng thworng nhw cholesterol, huyét ap, béo
phi va hat thudce, chwa di dé xac dinh mét ty 1& mong mudn (30%)
nguwdi c6 nguy co bénh tim mach.! K&t hop véi cac YTNC khac
nhw Lp(a), HCY, va hsCRP trong bang xét nghiém chan doan gilp
cdi thién dw b&o nguy co cho tirng cé thé.2

1. Jean-Charles Fruchart, Circulation. 2004;109:111-15-111-19
2. Fruchart, J.C, Circulation 109 (23 Suppl! 1), 1115-11119



ACUTE PHASE REACTANTS

-REACTIVE PROTEIN (CRP)
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CAU TRUC CUA CRP

Nguon: Ridker PM et al. N Engl J Med 2000;342:836-843



hs-CRP & Atherosclerosis

CRP localizes in atherosclerotic
but not normal intima
CRP-induced

complement activation CRP-induced production of

cell adhesion molecules MCP-1, ET-1
CRP-dependent monocyte

recruitment into arterial wall

~

CRP attenuates NO production,
S decreases eNOS expression

CRP-induced production of _—

tissue factor in monocytes CRP-induced PAI-1 expression

stabilizes PAI-1 mRNA

N\

CRP-based blunting of CRP-triggered oxidation
endothelial vasoreactivity of LDL cholesterol

CRP-mediated LDL uptake
by macrophages



hs-CRP is identified as a strong predictor

for cardiovascular events

Lipoprotein (a)
Homocysteine
Total cholesterol
LDL cholesterol
Apolipoprotein B
TC:HDL-C-ratio
hs-CRP

hs-CRP+
TC:HDL-C-ratio

N
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Relative risk of future cardiovascular events




CRP SIEU NHAY VA NGUY CO NHOI
MAU CO TIM CAP TRONG TUONG LAI

P<0.001

P<0.001
P<0.001

Nguy co twong déi RR

P=0.03 | |

1 2 3 4
T& phéan vi CRP siéu nhay

Ngué‘n: Ridker et al, N Engl J Med. 1997,336:973-979.



CRP VA TI LE TU VONG TRONG HQI
CHUNG MACH VANH CAP

T vong (%)
B 2045

Nguén: Nghién ciru FRISC (2000), NEJM,343:1139




Nghién citu PROVE IT: Bénh nhédn cé miic LDL-C va
CRP thdp nhdt sé co it nguy co tdi phdt cdc bién cé hon

LAl __ LDL-C >70 mg/dL, CRP >2 mg/L
-
= 0.8
B _ LDL-C >70 mg/dL, CRP <2 mg/L
S R LDL-C <70 mg/dL, CRP >2 mg/L
o=~
= = 0.06
S
- D
S S ) R R R LDL-C <70 mg/dL, CRP <2 mg/L
o> g :
(=] S :
£ 5 0.04 + =LDL-C <70 mg/dL, CRP <1 mg/L
= S /
[« 5] — o L]
E o
e 0.02
(o'
0.00

0.0 0.5 1.0 1.5 2.0 2.5
Follow-up (years)

Adapted from Ridker PM et al. N Engl J Med. 2005;352:20-28; Ridker PM et al. Presented at AHA Scientific Sessions; 2004.



Phan loai lai Framingham Heart Study
CRP cai thién phan loai nguy co

Framingham Study Net 11.8%

reclassification
improvement y N
5.6%
@ =
a @ Total CVD Hard CHD
‘ (P=0.014) (P=0.009)




St dung hsCRP dwoc khuyén céo b&i cac guidelines
hsCRP cai thién dy bao nguy co bénh tim mach

1. ESC guidelines khuyén cdo hsCRP c6 thé duoc chi dinh dé
danh gia nquy co nhiing BN co6 profile nquy co tim mach @
trung binh hoac bat thuwdng.!

SOCIETY OF
CARDIOLOGY *

2. Néu nguy co trung binh (10%-20%) va van chwa chac chan
str dung liéu phap phong ngwra nhw statins hoac aspirin, khi E%

do do hsCRP c6 thé hiru ich dé phan tang nguy co thém
thanh phan nhém nguy co cao hon hay thap hon.?

3. Str dung thém hsCRP gilp xac dinh BN c¢6 bénh tim mach S
ma khong biét trwéc la nhirng ngwdi co nguy co tuyét doi Heart
cao hon la dw bao béi cac YTNC chinh, dac biét la nhirng
BN nguy co trung binh (vd: 10% dén 20% nguy co’ bénh
mach vanh trong 10 nam t&i). Két qua co6 thé hwéng dan BS
chan doan danh gia thém hoac quyét dinh diéu tri.3



Homocysteine (HCY) la dau
an nguy co som de xac dinh
BN nguy co cao



CO CHE GAY X0 VA PONG MACH

TANG HOMOCYSTEINE MAU

SAN PHAM CO TiNH OXY HOA
RLCN NOI MAC PEROXIDE HOA LIPID

TANG SINH COTRON OXY HOA LDL-C
MACH MAU

N\ /

» XO VUA PONG MACH -




Homocysteine (HCY) la dau an nguy co’
s&®m de xac dinh BN nguy co cao

Ischemic heart Deep vein

Giém nhe homOcyStelne disease thrombosis Stroke
dw bao giam dén 25 %
nguy co bénh tim mach.?

1
(S B e

-10
-15
-20
-25
-30
-35
-40

Decrease in risk per
3 pmol/L reduction in blood
total homocysteine (%)



Independent risk factor for vascular disease
In the general population
Proven by numerous clinical and epidemiologic studies

Elevated levels of blood

homocysteine is a potent
Independent risk factor for vascular

disease in the general population.**



Lién quan gilra homocysteine va dét quy
Dy bao tin cdy tai phat dot quy do thieu mau cuc bot

HCY la d4u hiéu dy béo tin
cay tai phat dét quy do TMCB.
Boysen va CS da chirng minh
mdi quan hé gitra HCY va dét
quy. Tang HCY trong vong 24
gi® 1a yéu td6 dw bao nguy co
doc lap dét quy tai phat. Thay
rang & 105 bénh nhan tang
dang k& HCY da xay ra dot
quy tai phéat trong thdi gian
theo déi nhiéu hon nhing
ngudi khong bi tai phat. Ti 16
trung binh 1a 13.4 so véi 11.8
(hinh).

Hcy levels (pmol/L)

135
p<0.008
13.0
125
12.0

11.5

11.0

Pts with Pts without
Recurrent Stroke Recurrent Stroke



Homocysteine |a yéu td nguy co doc lap div
xo’ vira dong mach va thuyén tac huyet khoi
Puwoc chirng minh béi nhiéu n/c 1am sang va dich té
hoc

Rat nhiéu n/c |am sang va dich té hoc da chirng minh tang
homocystein la yéu t6 nquy co doc lap va phu thuéc vao
néng doé doi véi xo vira ddng mach va thuyén tac huyet
khoi.l

Vi du, tdng homocystein vira phai quan sat thay & 12 — 47
% BN c6 bénh ly thuyén tac mach vanh, mach mau néo
hoac mach mau ngoai vi.?



Homocysteine as arisk factor for vascular disease
Relationship with classical heart risk factors

M Elevated fasting Homocysteine No elevated fasting Homocysteine

Men Women

10 15
; 0
18 5

a0 €010
0T 0T
o 2 5
0 - M -

T35 o0 5
4 o I od g
> . >
o/ o/

, il 0

Reference  Cholesterol ~ Smoking Hypertension Reference  Cholesterol ~ Smoking  Hypertension
Risk factors Risk factors

Graham, et al., (1997) examined the interactions between elevated HCY and conventional risk factors in a multi-center European case-
control study involving 750 cases of atherosclerotic vascular disease and 800 controls of both sexes younger than 60 years old. This study
found that the increased fasting HCY level showed supra-additive effects on risk in both smokers and hypertensive subjects, especially in
women. The authors concluded that an increased plasma HCY level confers an independent risk of vascular disease similar to that of
smoking or hyperlipidemia. Synergistic effects on risk were observed between elevated HCY and smoking and hypertension, respectively
(Figure).®



Homocysteine la dau hiéu dw bao tin cay to

vong lién quan dén tim mach

Ty /é tr vong tiang gap doéi khi ndbng dé HCY cao gap hai

lan
100 Homocysteine Levels and Mortalit
5 Mortality Ratio
% 090 \\H 4-15
; 520 S0-143
E 080
g ) 19.0-199 28
070 il 5
0 1 2 3 4 5 8
(p=0.02)

Years

Cac nghién ctru tién clru da chirng minh néng dd HCY la d4u hiéu du béo tin cay t& vong lién quan dén tim mach (Hinh). Nygard, et al.,
(N.Engl. J. 337: 230-6, 1997), cho thay Ty |é tlr vong tdng gap dbi khi ndbng dd HCY cao gép hai lan (Bang). !



Khuyén cao ciia AACC

Do HCY ¢ “bénh nhan nguy co cao” da
duoc khuyén caol

1.BN bénh tim mach (dac biét nhirng nguwoi co

bénh thuyén tac ddng mach, giai doan sém
cua bénh hoac khong c6 cac YTNC khac)
2.BN c6 nguy co cao bi bénh tim mach (vd: co

tién su gia dinh ro rang)



The Lp(a) size polymorphism poses diagnhostic
challenges
Genetic evidence of a causal role for Lp(a) in CVD

Apoliprotein (a)

« LevelsofLp(a)canvary  Kringle IV
up to 1,000-fold among tvpe 2 V-2
individuals and ethnic gg nEJKmber)
groups? Py
35 apo(a) isof ) variant:

. apo(a) isoforms have
been detected in human 210 >40
plasma, which are repeats
responsible for Lp(a) size 42
heterogeneity?!

» Determining Lp(a) mass
(mg/dl) instead of
concentration (nmol/L)
may lead to a wrong Lp(a)
patient value34

LDL-like

« In a study including 2,556 particle
patients, 6% of patients
wrongly classified when
results were reported in
mg/dl compared to the
reference method

(nmol/L)?



Lp(a) la dau hiéu dw bao nguy co’ tin cay HCVC
Sau tien st NMCT, Lp(a) la dau hiéu dw bao HCVC tot nhat

Age (per year) 5.69 1.054 (1.007 -1.103)

Gender (male) 0.348 1.385 (0.461-4.163)
o Lp(a) du’g’c Xét nghiém Chung Vé’i CéC Ki‘IipcIass - 716 2.861 (1.256-6.517)
, 2 , . Diabetes mellitus 0.456 1.429 (0.513-3.977)
YTNC khaC de dlil, bao nguy co’ b! HCVC Hypertension | 1.892 2.089 (0.701-6.224)
trong tU’O’ng lail Heart failure history 2948 | 2.420 (0.895-6.547)
Previous M1 history 12.648 | 6.917 (2.384-20.069)
SBP (mm Hg) 0.341 0.992 (0.964-1.020)
* Lp(a) gan day dworc xem la mot trong cac  Hreem M A D)
déu én Sl n h hgc dl_P béO t6t nhét B N bi LP(a) quartile 17.658 @ 2.985 (1.641-5.432)
A ~ 1 LDL-C (mg/dL) 1.299 0.992 (0.978-1.006)
H CVC k h on g ST C h en h HDL-C (mg/dL) 0300 | 0.986 (0.936-1.036)
Creatinine (mg/dL) 6.760 1.933 (1.020-3.661)
Ve > A > N « K Heamoglobin ) b [ . -0.927)
« Do tinh da dang cla phan t&r Lp(a) va thiéu sy == 8 0
2 , , P A , , N , ST deviation 0.168 1.242 (0.437 -3.533)
chuan hoa, cac nghién ctru trwéce day chocac . e

két qua khac nhau?



New test panel offers better diagnostic value for CVD
Promising independent risk factors: HCY, Lp (a) &

hsCRP

These 3 new risk factors for heart disease...
Conventional risk factors do not account for
all mortality from CVD. 30% mortality
associated with CVD occurs in individuals
without conventional risk factors such as
HDL, LDL, hypertension, smoking, and
obesity.

... In combination wit
nventional analysis. .~

... form a new risk profile and a new
test panel that offers better diagnostic
value for CVD.

~.




MYOCARDIAL DYSFUNCTION

-Type NATRIURETIC PEPTIDE (BNP)

- T'erminal BNP (NT- pro BNP)



NT-proBNP

High medical value for Heart
Failure diagnosis,therapy ...and
more



NT-proBNP
Released from the heart

Active protein
Shorter half life (20 min)

"

— WALL
STRESS
N\

NT-proBNP

Inactive protein
Longer half life (60 to 120 min)
Higher sensitivity

> 4

Level directly correlates with level of overstretching of heart muscle



The natriuretic peptides:
Release from the heart

m Normal heart m Heart failure
ANP
“ / NT-proANP
= __, ANP '

NT-proANP

BNP
NT-proBNP

BNP
NT-proBNP

hypertrophy
The normal heart secretes (NT-pro) In heart failure, (NT-pro)ANP and - to a much higher
ANP and to a smaller extend also extend - (NT-pro)BNP is released resulting in a higher
(NT-pro)BNP. concentration gradient between the normal and the
Note: That might be one reason, failing heart. Therefore, (NT-pro)BNP has a better
why (NT-pro)BNP is detected clinical sensitivity than (NT-pro)ANP.
in the blood of healthy people Note: In heart failure the ventricle is enlarged, this

Is called hypertrophy



Moi two'ng quan mat thiét giiva nong dé NT-
proBNP & Phan do NYHA trén bénh nhan suy tim

Severity of the disease'® Severity of acute CHF*

Lo | A

E 1800 1707 4

S 1600 1571 — 6000~ c564

2 4400 E

: 7] g 5000

m 4000 |

o 1000 - 951 - 3438

E- 800 — g 3000

i oy = 2000 1591

8 %4 = S 1000

T 200 - b= 7

Q L]

= ; 86 --1oonooqmnnnd (e g 125 pg/ml = o R . 300 pg/mli

normal | Il 1l v non acute |l 1 \Y
NYHA class CHF NYHA class

Suy tim man Suy tim cap

-NT—prqBNP giup ban xac dinh dwgc mirc d6 nghiém trong cua suy tim. Co mdi lién quan
mat thiét gilra ndng A6 NT-proBNP vélbéng phan loai suy tim NYHA giup phan biét mét
cach dang tin cay nhirng b&énh nhan réi loan chirc nang tam that.



Noang noa BNP trong suy tim

CHF Baseline Pulmonary Other cardiac Other noncardiac

n=134 left ventricular n =85 nNi=ib nonpulmonary
dysfunction n=2a7
No CHF
n =22
Etiology of dyspnea

TL : Morrison LK et al. J Am Coll Cardiol 2002 ; 39 : 202




do

Suy tim vag khou thol khoang do
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B
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|
Dyspnea
not due to
CHF
(n=770)

1
Dyspnea
due to CHF
(n=744)

L}

Dyspnea due to
noncardiac causes
in patients with
a history of
LV dysfunction
(n=72)

TL: Shapiro BP et al. Mayo Clin
Proc 2003; 78: 481 - 486




4500 -
4000 -
3500
3000
2500 -
2000 -
1500 -
1000 -
500 -

NT-proBNP (pg/mL)

Results
NT-proBNP Levels

P<0.001

No prior HF (N=355) Prior HF (N=35)

Not acute HF (N=390)

Januzzi et al, Am J Cardiol 2005;95:948

Acute HF (N=209)




VAI TRO CUA BNP TRONG CHAN POAN SUY TIM
BNP & phian d0 suy tim theo NYHA
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(MN="18} (IN=152} {(MN=351} {MN=276}

Meww York Haeart Association Class

BNP & phdn do suy tim theo NYHA



NT-proBNP: Giup chan doan suy tim cap

chinh xac
1 _

0.9 -
%\ 0.8 NT-proBNP versus Clinical Judgment, p=0.006
E 0.7 Combined versus NT-proBNP, p=0.04
3 0.6 Combined versus Clinical Judgment, p<0.001
v 0.5
>
= 0.4 ,
20.3 —— Két hgp, AUC=0.96
2 0.2 —— NT-proBNP, AUC=0.94
c 0.1 —— Danh gia lam sang, AUC=0.90
)

0O - | ! | ! !

0 0.2 0.4 0.6 0.8 1
1-Specificity (False Positives
P y ( )

Life needs answers



Interpretation of NT-proBNP values in patients
presenting with acute dyspnea

Thygesen K. et al., Eur Heart J, 33:2001-6, 2012

<50 yrs: >450 ng/L
Grey zone 50-75 yrs: >900 ng/L
>75 yrs: >1,800 ng/L

4 . 4

: Grey zone HF likely
HF unlikely Diagnosis by Confirmation by

imaging iImaging
echocardiograph echocardiograph

Thygesen K. et al., Eur Heart J (2012) , 33: 2001-6,



Mechanisms of BNP Release in CAD

Coronary Atherosclerosis

| T

Ischemia —— Cellular and I =1\ | = synthgsis
Tissue Hypoxia and secretion

| /

Regional Wall —— Cardiomyocyte
Stress Stretch



Sw phong thich proBNP
trong HCVC

Ro1 loan

chure nang that

: Giam luu lugng
DMV

Cang g1an

Gilam oxy

te bao co tim

Tang gia1 ma te bao co tim

gen BNP

V

Phéng thich nhanh proBNP tir that

Heeschen C, Hamm CW, Mitrovic V, et al (2004)



Péng hoc cuia da dau an

Ischemia Necrosis
9O
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Muscle Death Ventricular Overload
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Pbong hoc NT-proBNP trong HCVC

Muc do NT-proBNP/BNP

/\.(A) Tang hai pha, tién lvong xgu —
T ” T ~.

B

”~
>

Jernberg T, 2008




NT-proBNP trong HCVC

Gia tri tién lwong

Nong doé NT-proBNP ltic nhap vién va Két cuc sau
1 nam theo doi trong HCMVC-KSTCL

30 -
28 5
26 | % TV sau 1 nam
24 |
22

20 |
18
16

14
12 -

185

%

<98 184 PACK 452 669 1006 1491 2399 >4634
NT-proBNP (ng/L)

James et al, Circulation, 2003; 108:275



NT-proBNP va TnT tién lwong twr vong

trong NMCT khong ST chénh len
Nghién coru GUSTO-IV
Ti lé ttr vong trong vong 1 nam
Quartile 1 = 1.8%; Quartile 4 =19.2%

NT-proBNP,
e guartiles (pg/mL)
§ > 1869
>
—i
T B 669- 1869
>
®© 237- 669
S
M <237
>0.47 0.12-0.47 0.01-0.12

TnT, quartiles (ng/mL)

Adapted from James. Circulation. 2003; 108:275-281



NT-proBNP ket hop TnT tién lwong
nguy co twr vong cao 30 ngay
trong HCMVC

Death
(%) Yy B

60

proBNP
- (pg/mL)

40 ’ > 1653
20 / 401-1653
0 <401

> 0.01 pg/L <0.01 ug/L
Troponin T

T Jernberg et al. Circulation 2003



Phan loali s&m nhom nguy co’
Khac biét dang ké ngau nhién sau 48 gio’

6 -
S 7days
S : P <0.001
c i
"c—s' A
D — >1869 ng/L
S 4
2
%
3 J
®)
o 48 hours
Q P =0.001
> 2 |
§ |..669-1869 ng/L
S 1
O . 237-669 ng/L
0 < 237 ng/L

0 1 2 3 4 5 6 7 Days

James et al, Circulation, 2003; 108:275



NT-proBNP trong HCVC
Tam quan trong cua viéc do nhiéu lan lién tiép

Baseline NT-proBNP <250 ng/L Baseline NT-proBNP >250 ng/L
(n=698) (n=694)

NT-proBNP high @ 72hr

20 20
—~ NT-proBNP high @ 72hr —~
9\-:/ n =285 S’% n =367
c c
2 15 2 15
= =
] ©
= = NT-proBNP high @ baseline
I 8
S 10 5 10
@© @©
O O
o o
> >
= =
c O c O
T NT-proBNP low @ baseline <
& (]
) a) NT-proBNP low @ 72hr

n =613 n =327
0 NT-proBNP low @ 72hr 0
0 10 20 30 0 10 20 30
30-Day Follow-up 30-Day Follow-up
2nd blood draw @ 72hr 2ndplood draw @ 72hr

Heeschen et al, Circulation, 2004:;110:3206



The Importance of Serial NT-proBNP
Measurements for Prognostication
In Chronic HF

4 Mortality Hospitalization)
%) for HF (%)

High High 25.6 26.8

Low= High 17.2 21.1

High=>Low 13.6 10.1

\Low=>»Low 8.6 6.7 /

4 mo'nths
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Ung dung Iam sang cua NPs
NT-proBNP: Tam soat/Chan doan/Tién ltvong/Theo doi

Emergency FPrimary Outpatient Long-Term
Department Care Clinic Care

Screening

Other diagnostic
tests for heart failure Diagnosis of

> heart failure

e.g., chest x-ray,

echocardiography, .
MRF, CTJ cardiac i At nsk of CAD
cathenzation :
v
BNP and NT- i Geanosed
proBNP
o — 1
4
| With diagnosed
Heart failure
v
Therapies for heart failure Prognosis
e.g., medications, surgeries, medical
devices, lifestyle + . e.g., mortality, composite

endpoints, myocardial
infarction, rehospitalization



Piém cat cia NT-proBNP trong danh gia khé th®
tai Phong kham
EHJ 2010

The use of NT-proBNP for rule-out heart failure in
symptomatic patients in primary care
Identifying the right patients for echocardiography

< cut-off value Search for
Presenting at the GP with .

t ti 7 > other
symptoms suggestive o o
eart failure “Rule out” explanation *

Diém cat NT-proBNP:
> cut-off value l <50 tudi: 50 ng/L

50 — 75 tudi: 75 ng/L
>75 tuoi: 250 ng/L

Referral to specialist

The International Collaborative study of Natriuretic peptides in Primary Care (ICON-PC),
EHJ 2010



ey Hé thong PMV nudi
qgua tim va hau qua
khi bi tac nghén

Right
Coronary

Artery

Circumilex
Artery

Left
Anterior

A"} | Descending
Artery

Heart Attack

Blood clot

4

A
"
c;f 2= Chaolesterol
[\ R/ plague
. /s
B S

Coronary arteries

Healthy muscle

Dying muscle




Pau ngwc tai khoa Cap Ciru

100 trieu lwot hang nam (Hoa Ky)
' 6 trieu lwot do dau nguc
Xuat vién Nhap vién
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NCHS, Hospital Discharge Data, 2002
Pope et al, NEJM, 2000



Thal do xw tri HCVC ST chénh
(STEMI)

Th&i gian tinh tte IGc bat dau khéi phat triéu chirng

“Thoi gian” la “vang”
“Tho’i gian vang”
Th&i gian 1a khoi

lwong co’ tim dwoc
clru song




Acute myocardial infarction (AMlI)
Time is life

Each year over Every
Yy between symptoms and
have an AMI /| ' treatment

worldwide?
in patients

with AMI?

life- Yy I
threatening L
condition (' Ve every minute
| counts

1. White and Chew (2008). Lancet 372:570-584.
2. De Luca et al (2004). Circulation 109:1223-  © November 2015 page 65
1225.



Hoi chitrng PMV cap c6 Hoi chitrng PMV cap khdng c6
doan ST chénh lén (STEMI) doan ST chénh lén (NSTEMI)




ACS: ECG-Diagnosis & Triage

Ischemic Discomfort

No ST Elevation ST Elevation
Unstable Anglna Non Q-wave M Q-wave Ml

ACUTE CORONARY SYNDROMES



[. Presentation

2, ECG

4. Diagnosis

STEMI = ST-elevation myocardial infarction; NSTEMI = non-ST-elevation myocardial infarction; UA = unstable angina.

ESC Guidelines 2015




A regulatory protein released when cardiac cell necrosis occurs.

Troponin T
Troponin C |

Troponin |

Tropomyosin

. Head:-to tail overlap
“Actin Of Tropomyosin




Biomarkers in Acute Coronary Syndrome
Temporal pattern of release after the onset

of AMI

100 = ULRR ¢
e— Myogbhin

m— CK-MB

e Troponin |

=== Troponin T
LDH

50 x ULRR |

Cardiac marker concentration

Time (days)

Magnitude of elevation varies with infarct size
French J and White H Heart 2004; 90(1): 99-106.

6 November 2015 page 70 © 2009 Roche



Céc dau an sinh hoc trong thiéu mau/
hoai tir co’ tim

Pang dung:
CK-MB (mass)
c.Troponins (I or T)
Myoglobin

Twong lai:
Ischaemia Modified Alobumin
Glycogen Phosphorylase BB
Fatty Acid binding Protein
Free fatty acids
Fibrin peptide A

Loai bo:
L DAST activity
m L actv,
m | DH! _anzymes
m CY-MB acti. tv
A CK-Isoenzymes
m CK-Total?



Changing Criteria for Definition
of Myocardial Infarction

Primarily Biomarker Approach

Third Univ MI
ESC-ACC |
 Fifth WHO Reder |
’ Def

Def
_ I Univ Ml
First WHO Def
Def T
\ ¥ X '

\ \ A

Primarily ECG approach

VWHO Monica
Def

1960 1970 1980 1990 2000 2010 2020
www.escardio.org/guidelines ar "_rtJoumaI (2012) 33: 2551-2567 EUROPEAN

0.1093/eurheartj/ehs184 SOCIETY Of

CARDIOLOGY *



Criteria for Acute Myocardial Infarction

e Detection of a rise and/or fall of cardiac biomarker values
(preferably cardiac troponin) with at least one value above
the 99" percentile upper reference limit (URL) and with at least

one of the following:

www.escardio.org/guidelines Heart

Ischaemic symptoms;
ECG changes of new ischaemia (new ST-T changes or new LBBB);
Development of pathologic Q waves in the ECG;

Imaging evidence of new loss of viable myocardium or new regional
wall motion abnormality;

|dentification of an intracoronary thrombus by angiography or autopsy.

©

eart Joumnal (2012) 33: 2551-2567 EUROPEAN

SOCIETY OF

D93 /eurheartj/ehs184 - ’



Kinetics of troponin release after AMI
Different detection range of cTh assays

Normal cTn 2-6h 6-8h
turnover post event| | post event

N )

Prior generation

&
'g > cardiac troponin
= assays
o
|
]
©
8 2 .
T urrent generation
= Onset of ot 9 :
3 : > cardiac troponin
ks myocardial
= . : assays
L infarction
g ' J

v . .. .
b > High-sensitivity

/\/\/\,\/\/1

Normal levels Ischemia Necrosis
or
Micronecrosis

cardiac troponin
assays

7

Adapted from: Hochholzer, W. et al. (2010). Am Heart J 160(4), 583-94.



T vong hoac NMCT lien quan chat
ve’i nong do hsTnT khi dau ngwc

100F

95 -Wl T T I i1
X 9o} --
(-
f8 85 L
2 8o} _
@ — Dudi 99th 94
o o Trén 99t %
T 70}
o P <.0001
S 65fF

60}

55 1 N | N | N ] M ] " | " ]

0 200 400 600 800 1000 1200

Thoi gian (ngay)
Januzzi et al. (2010)



Diagnostic algorithm from ESC guidelines 2011
Rule out non-STEMI as early as 3 hours

Rapid rule-out of ACS with high sensitivity troponin

Acute Chest Pain

*M

Pain >6 h Pain <6 h

hsTnh >ULN

ULN = upper
limit of normal,
99" percentile of

Re-test hsTn:3 h healthy controls

1S
A change* =5
hsTn no change (1 value >ULN) % : E hsTn no change
El9
| ] 1| J—
Painfree, GRACE <140, Olleesay SIS Work-up differential  GRACE = Global
differential diagnoses excluded 2\ E diagnoses Registry of Acute
l 2 2 Coronary Events
) 4 v
Discharge/Stress testing Invasive management

Troponin testing has a fundamental role in decisions invasive management

(e.g., cardiac catheterization) or not.
European Heart Journal (2011) 32, 2999-3054.



Time is life
Is the safe diagnosis of AMI possible in a shorter time?

APACE trial® Advantaaeous Predictors of Acute Coronary Syndrome
£
o IIMLLELRLLQHJ-I

One-Hour Rule-out and Rule-in of Acute Myocardial

arction Using High-Sensitivity Cardiac Troponin T

» pilot study (872 patients)
Tohtas Retckite, MI; Christan Schesdler, PRI Beaxtrice Droder, MY Raphael Twerenbold, MD; Miriam Refler, WD

Chricks Zellweger, MDDy Berid Modkring, MDDy Ry Ziler, MD; Rebena Hoeller, MD; Maris Badinl Gimenez, MD; O H
Fiehtp Hagf, S0 Mk Polock, MD; Karte Wldt, MOy Cathrin Balmeld, M0 Michae] Freese, RN <12 h from CheSt paln
Clamtio Sielzdy, M5c Hetke Freidonk, MD; Stcfam Ceswald, M0; Christas Madler, MD, FESC

onset?!

High sensitivity troponin test?

_ : : _ Faster rule-in> Faster appropriate
=eilo[sied Reduce time to diagnosi therapy |
Faster rule-o Reduced ED crowding
APACE'
&
RAPID-AMI?

I 1 | |
0 1 3 6
Time since admission (hours)

1. Reichlin etal. (2012). Arch Intern Med 172 (16):1211-8.
2. Hamm etal. (2011). Eur Heart J 32:2999-3054.




The APACE study: a 1-hour ¢cTnT-hs algorithm
Advantageous Predictors of Acute Coronary Syndrome
Evaluation

cTnT-hs values in patients presenting

to the ED with chest pain

« Very high NPV for a safe rule-out of 60 % patients within 1 hour !

Proposed
algorithm

Results

 Definitive rule-in or rule-out of a total of 77 % of patients within 1
hourl




The TnT-hs 1-hour algorithm: Key messages
Safe and effective AMI rule-in and rule-outin 1

hour
"
diagnosed in

APACE
re-validation2
S More patients

cTnT-hs 1 hour 30 day mortality More rule-in/out
Roche cTnT- Two cTnT-hs 1-h Algorithm This 1-h
hs validates published performs well safety algorithm is
the use of hs- studies use for early AMI confirmed by especially
cTn with a Roche’s cTnT- rule-out and 30d-mortality designed and
recommended hs 1-hour rule-in and of the patients validated for
delta change algorithm reduces rule-out (0.1- the Roche
(n>1’750) and diagnosis time 0,2%) and Elecsys cTnT-
Roche cTnT- to 1h in 76- high NPV hs assay
hs 77% of acute (>99%)
chest pain
patients

1 Reichlin et al. (2012) Arch Intern Med, 172(16): 1211-8.
2 Reichlin et al. (2015) CMAJ May 19;187(8): E243-52.
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BACK UP



PROINFLAMMATORY CYTOKINES

NTERILEUKIN- 6 (IL-6)

UMOR NECROSIS FACTOR- o (TNF o)



PLAQUE DESTABILIZATION

ATRIX METALLO PROTEIN-9 (MMP-9)
YELOPEROXIDASE (M.P.O)

TERCELLULAR ADHESION MOLECULE (ICAM)

ASCULAR ADHEDION MOLECULE (VCAM)



PLAQUE RUPTURE

OLUBLE 40 LIGAND (sCD40L)

REGNANCY- ASSOCIATED PLASMA PROTEIN A (PAPP-A)

LACENTAIL GROWTH FACTOR (PLGF)



