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Ti I1é m&i mac BDTP 2 tang theo tuoi

Tan suéat so véi ti 1é méi mac PTP 21
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Ti 1¢ méi mac DTD 2 téng chung toan cau trong thap nién vira qua;
tuy nhién, ti Ié giam hoac on dinh dwo'c bao cao & mot s6 quan the.

1. Sinnott et al. BMJ Open Diabetes Res Care. 2017;5:e000288.




@ Suy tim & DTD 2



Nhiéu roi loan tim mach & bénh nhan BDTD 2

Phan bé cac biéu hién bénh ly tim mach !

- Peripheral arterial disease L [ Stroke not fllthher specified - Unheralded coronary death [ Abdominal aortic aneurysm
- Suy tim [ Coronary disease not further specified - Unstable angina [ Subarachnoid haemorrhage
[ [ [
: Stable angina : Transient ischaemic attack : Arrhythmia or sudden cardiac death
[ Non-fatal myocardial infarction - Ischaemic stroke - Intracerebral haemorrhage

bTb 2

Khéng
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Initial presentations of cardiovascular disease (%)
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Suy tim 1a bién ¢6 tim mach thwéng gap thir hai & bénh nhan BDTD 2.

1
100

Shah et al. Lancet Diabetes Endocrinol. 2015;3:105-13.



Sinh ly bénh suy tim & bénh nhan BDTD 2

¥
|
Suy tim 1a bénh man tinh, 3 Y Y ! 3
tién trién trong d6 co tim Inflammation Cardiomyocyte RAAS A calciumn Autonomic
khéng thé bom du mau Dyslipidemia hypertrophy/LVH activation handling dysfunction
dap (rng nhu ciu mau va Endothelial i A fatty acid T
oxy cho co’ thé ! dysfunction utilization
¥ 4 Formation of
k / CAD Fibrosis AGEs
|
¥
Ischemic Diabetic
cardiomyopathy cardiomyopathy
Heart failure in
> diabetes? <

DTD 2 cé6 thé gay suy tim théng qua cac co’ ché & mirc hé théng, co tim & té bao.

AGEs, advanced glycation end products; CAD, coronary heart disease; LVH, left ventricular hypertrophy; RAAS, renin-angiotensin-aldosterone system 1. American Heart Association. Available at
https://www.heart.org/en/health-topics/heart-failure/what-is-heart-failure. Accessed March 2020. 2. Dunlay et al. Circulation. 2019;140:e294-e324.




Nguy co’ suy tim & bénh nhan BDTD 2

Nguy co suy tim theo tudi & bénh nhan DTD 2
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 Suy tim khoang 2-8 lan nhiéu hon & bé&nh nhan BTD 2 so v&i nhdm chirng ¢é cung tudi & phai

* Tilé m&i mac suy tim & bénh nhan DTD 2 gia tdng manh theo tubi

Nichols et al. Diab Care 2001 Sep; 24(9): 1614-19.




Céac yéu to nguy co’ lam sang lién quan dén gia tang
nguy co’ suy tim & bénh nhan BDTb 2

« Th¢igianDTD :>10 nam

« Tang huyét ap « Tang tudi tho
« Kiém soat dwdng huyét kem: « Rung nhi « Nguwng th® khi ngfj
HbA1c 27%

« Bénhly mach mau nho *

_ Str dung nhirng yéu t6 nguy co’ lam sang nay gitip xac dinh bénh nhan
c6 the hwéng lovi tir dieu tri bao vé tim nham giam nguy co’ tim mach trong twong lai

*E.g. neuropathy, retinopathy, or nephropathy

Verma at el. Curr Opin Cardiol. 2019 ;34:578-83.



Phan tang nguy co tim mach & bénh nhan BTD 2
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Bénh nhan BTD 2

« C6 san bénh tim mach

« HOAC suy co quan dich

« HOAC =3 yéu t6 nguy co chinh
bénh tim mach

« HOAC thgi gian bénh >20 nam

Bénh nhan BTD 2

» C6 thoi gian bénh =10 nam

« Khéng tdn thwong co quan dich

- Cong thém b4t ky yéu to nguy co
nao khac

Bénh nhan tré BDTD 2

« < 50 tudi
« Thoi gian bénh 210 nam
« Khéng ¢6 yéu td nguy co khac

Consentino et al. Eur Heart J. 2020;41:255-323.



Thor thach trong tién doan nguy co’ Suy tim & bénh nhan BDTD 2

1. Verma et al. Curr Opin Cardiol 2019;34:578-583. 2. Gore et al Curr Cardiol Rep. 2015;17:607. 3. Mueller et al. Eur J Heart Fail. 2019;21:715-731.



@ Xét nghiém NT-proBNP



NT-proBNP dau an sinh hoc SUY TIM

™~

N
\ NT-proBNP d&c hiéu cua tim: yéu té chinh kich thich tdng hop &
bai tiét la sy cang thanh co tim.1:2

J

N

Tang ndng dd NT-proBNP gitp hwéng dén suy tim &
c6 twong quan dén dé nang triéu chirng.3

Y,
DY v N
| Tam quan trong cua NT-proBNP trong Suy tim da dwoc biét ro &
3 Xét nghiém nay dwoc khuyén céo bédi cac Hwéng dan quoc té.45
‘ y,
b,
4 XN NT-proBNP thwérng két hop trong nghién clru lam sang do )

kha nang tién doan ti I& bién cb & gia tdng dd manh cho
/nghién clru, no ciing dwoc xem la nhu tiéu chi danh gia bo sung.o7 |

NT-proBNP c6 thé diing dé chan doan Suy tim,
danh gia dé nang va theo doi tien trien bénh theo thoi gian.3-7

BNP, B-type natriuretic peptide; NT-proBNP, N-terminal pro-B-type natriuretic peptide

1. Hall. Eur J Heart Failure. 2004;6:257-60. 2. Weber & Hamm. Heart. 2006;92:843-9. 3. Januzzi et al. Eur Heart J. 2006;27:330-7; 4. Ponikowski et al. Eur Heart J. 2016;37;2129-200;
5. Yancy et al. JACC. 2017;70:776-97; 6. Panagopoulou et al. Curr Top Med Chem. 2013;13:82-94; 7. McKie et al. J Am Coll Cardiol. 2016;68:2437-9.




Tam quan trong cia XN NT-proBNP
& bénh nhan Dai thao dwdong type 2 (DTD 2)

NT-proBNP & bénh nhan BTD 2

* NT-proBNP tang ¢ benh nhan DTD 2 co WA IRV ZR TR ER R ]!

« NT-proBNP c6 th‘é st dung nhw cong cu tam soat dé xac dinh bénh nhan DTD 2 ¢6 thé
hwéng loi khi phan tang nguy co bénh tim mach.’

M&i lién quan giiva nong dé NT-proBNP & diéu tri bang thudéc trc ché
SGLT2

Thuoc (rc che SGLT2 giam nong d0 NT-proBNP o@el=TalaWala-1aR 90 E2 52486 [eXe (e Xe|F= g Nale [V) Ao,
suy tim & nhirng bénh nhan nay.?

Do néng d6 NT-proBNP c6 thé nang cao viéc phan tdng nguy co bénh tim mach & tao thuan
cho viéc str dung thudc rc ché SGLT2 & ca bénh nhan ASCVD va non-ASCVD c6 BTD 2.3

NT-proBNP screening is gaining importance in patients with T2D.1

CVD, cardiovascular disease; ESC, European Society of Cardiology; HF, heart failure; NT-proBNP, N-terminal pro-B-type natriuretic peptide; SGLT2i, sodium—glucose cotransporter-2 inhibitor

1. Magnusson et al. Diabetes Care 2004;27:1929-35. 2. Kober et al. Poster presented at ACC 2020. P1027-07. 3. Sathavarodom. Poster presented at ADA 2019. 160-LB.



NT-proBNP

* NT-proBNP la peptide khéng c6 hoat tinh sinh hoc dwgc tao ra tw proBNP trong qua trinh san
xuat BNP c6 hoat tinh."

« NT-proBNP c6 thé dung dé chan doan suy tim, danh gia dd nang ctia bénh & theo dai tién trién
bénh theo thoi gian.>

« Tam soat NT-proBNP ngay cang quan trong & bé&nh nhan c6 BTD 2

> NT-proBNP tang & bénh nhan BTD 2 khéng ¢6 biéu hién suy tim & co6 thé nhw la cong cu
tam soat xac dinh bénh nhan BTD 2 nao c6 thé hwéng loi tir viéc phan tang nguy co
bénh tim mach.®

CVD, cardiovascular disease; NT-proBNP, N-terminal pro-B-type natriuretic peptide

1. Weber & Hamm. Heart. 2006;92:843-9. 2. Januzzi et al. Eur Heart J. 2006;27:330-7. 3. Ponikowski et al. Eur Heart J. 2016;37;2129-200; 4. Yancy et al. JACC. 2017;70:776-97; 5. Magnusson
et al. Diabetes Care 2004;27:1929-35 .




@ NT-proBNP trong danh gia nguy co
tim mach & bénh nhan BDTD 2



NT-proBNP tot hon HbA1c
trong tién doan két cuc tim mach trong BDTD 2

Regression coefficients for NT-proBNP and HbA1c within the Cox

(. Nghién clru quan sat tién ciru & 544 ) regression modelf
bénh nhan BDTD* Endpoints NT-proBNP HbA,,
* Do NT-proBNP & HbA,, ban dau & sau 1 nam HR cl o HR cl p
v&i thoi gian theo doi trung binh la 40 thang
. a P ., > . n . Baseline values
* Tiéu chi danh gia: Tw vong do moi nguyén nhan .
& nhap vién do moi nguyén nhan, do tim & All-cause mortality 1.0010  1.0005-1.0014 | <0.001 | 1.0028  0.7415-1.3562  n.s.
\ bién cb tim mach y Cardiac hospitalization 1.0007  1.0003-1.0011 | <0.001 | 1.2517  1.0131-1.3609  0.038
CV-hospitalization 1.0006  1.0003-1.0009 | <0.001 | 1.1393  0.9538-1.3609  n.s.
. NT‘DTOBNP la yéu to tién doan bgn da’q trong All-cause hospitalization | 1.0004  1.0001-1.0007 | 0.003 | 1.2028 1.0573-1.3684  0.005
moé hinh Cox bao gom HbA,, tudi, phai,
N 2 Absolute change
thoi gian mac BTD.
s A W ein Y £ All-cause mortalit 0.9994  0.9987-1.0002 | n.s. 0.8818  0.6089-1.2770  n.s.
« NT-proBNP la yéu té tién doan tét nhat y
tronq theo doi thoi gian con lai. Cardiac hospitalization 0.9983 0.9977-0.9990 <0.001 1.2872  0.9992-1.6583 n.s.
- Thay dbi ndng do NT-proBNP lién quan dén CV-hospitalization 0.9987  0.9981-0.9994 | 0.003 | 1.1069 0.8872-1.3809  n.s.
két cuc nguy co tim mach gia tang. All-cause hospitalization | 0.9991  0.9986-0.9996 | <0.001 } 1.0852  0.9514-1.2378  ns.

Thay d6i nong dd NT-proBNP c6 gia tri tién doan cao cho két cuc tim mach & thoi diém ban dau & 2 nam,
trong khi HbA,. khéng c6 gia tri nay.

*The vast majority of patients had T2D, <5% had type | diabetes; Tmodel consisted of NT-proBNP, HbA1c, age, gender and duration of diabetes.

Cl, confidence interval, CV, cardiovascular; HbA,., glycated hemoglobin; HR, hazard ratio; ns, not significant; NT-proBNP, N-terminal pro-B-type natriuretic peptide.
Neuhold et al. Eur J Clin Invest. 2011;41:1292-98.




XN NT-proBNP t6t hon albumin niéu
trong tién doan bién co6 tim mach & DTD 2

("« Nghién ctu quan sat & 1071 bénh nhan BTD )
* Po NT—proBNP & albumin niéu tai thoi diém
ban dau
* Tiéu chi chiph: phép vién hoac t&r vong khéng dinh
trwdc do bién co tim

\.° Theo ddi trung binh: 33,1 thang Y,

« NT-proBNP* 1a yéu t6 tién doan tét hon albumin
niéu (p=0.047) hoac tudi (p=0.007).1

« NT-proBNP chung cip C-index tét nhat trong mo
hinh Cox.

« Albumin niéu (UACR >30 mg/g) cung cép théng tin
ti thiéu thém vao mé hinh dung gia tri NT-proBNP .

Event free survival

Biéu d6 Kaplan-Meier cho nguy co bién cé tim mach & nong do
khac nhau cua of NT-proBNP vétcé hoac khéng c6 albumin niéu

q LT YT L] '..IIIE-
0.8 | .‘ . L T .‘
—re—mL H
LI
06 4 — NT-proBNP <125 pg/mL; UACR <30 mg/g (n=570) L T -—
= = NT-proBNP <125 pg/mL; UACR >30 mg/g (n=110)
------- NT-proBNP >125 pg/mL; UACR <30 mg/g (n=242)
= = = NT-proBNP >125 pg/mL; UACR >30 mg/g (n=142) p<0.001
0.4 T T T T T
0.00 0.10 20.0 30.0 40.0 50.0
Months

So v&i albumin niéu, NT-proBNP cung cap gia tri tién doan tét hon khi
Iwong gia nguy co’ tim mach & bénh nhan BDTD.

*Calculated as natural logarithm of NT-proBNP. T Including age, gender, duration of diabetes, HbA,,, albuminuria, and NT-proBNP. +Defined as UACR > 30 mg/g

HbA,., glycated haemoglobin; NT-proBNP, N-terminal pro-B-type natriuretic peptide; UACR, urinary albumin/creatinine ratio.

Clodi et al. Eur J Prev Cardiol. 2012;19:944-51.




Tai th&i diem ban dau, NT-proBNP cho thay gia tri tién doan manh
d/v nhap vién do suy tim & bénh nhan BDTD 2

Nguy co’ nhap vién do suy tim khi dung saxagliptin hoac placebo

theo nong d® NT-proBNP

(. Nghién ctu ngau nhién pha 4 & 16.492 )

~ R A o _ ioti ARD 2.1%
bénh nhan DTD & tién can hodc nguy co 12,0 = Saxagliptin - Placebo 110  HR=131
bién co tim mach (1.04-1.66)

2 1 =0.02
« Do NT-proBNP & 12.301 o 100 o
« Tiéu chi gdp chinh: t&r vong do tim mach, nhéi w 80
mau co tim hoac dot quy do nhdi mau s
( Theo dbi trung binh: 2,1 nam / 5 60
- ARD 0.2%
N ARD 0.7% HR=0.94
« NT-proBNP tai th&i diém ban dau lién quan chat £ 401 ARDO% HR=1.82 (0.57-1.55)
~ X ~ N . Q HR_1 04 (086—409) p=082
ché nhat d/v nguy co nhap vién do suy tim (HR: 4 I 0426 30) p=0.12 22 5g
5.47; 95% Cl: 4.21-7.10; p<0.001) trong m6 * 204  p=0.98 11 ’ ’
hinh da bién so. ’
. e ok N o1 o1 g
* Sy qua mic nguy co tuyét doi Suy tim & nhom 0,0 :

: intin thi At & nha S Q1 Q2 Q3 Q4
dlAmg saxagliptin thi Cacz nhat c,)’_nh,om C? ”0”9 IgR: 5-64 IgR: 65141 IgR: 142-332 IgR: 333-46,627
dd NT-proBNP cao nhat so v&i cac nhém khac. N=3076 N=3076 N=3076 N=3073

Number of excess
HHF-events/100 pt- 0 4 1 10

year
NT-proBNP la yéu t6 tién doan manh d/v nhap vién do suy tim.

ARD, absolute risk difference; Cl, confidence interval; CV, cardiovascular; HF, heart failure; HHF, hospitalization for heart failure; HR, hazard ratio; IgR, interquartile range; NT-proBNP, N-terminal

pro-B-type natriuretic peptide; pt, patient; Q, quartile; T2D, type 2 diabetes.
Scirica et al. Circulation. 2014;130:1579-88.




Ngwéng NT-proBNP 125 pg/mL cho thay kha nang phan biét roé

Nguy co nhap vién do duy tim theo ngwdng da thiét lap *
+ Nghién ctu ngiu nhién Pha 4 & 16.492 bénh nhan BTD 2 &

tién can hodc nguy co bién cb tim mach 12,0 - = Saxagliptin = Placebo
* Do NT-proBNP & 12.301 bénh nhan ARD 1.3%
= 10,0 - HR=1.25
W 95% Cl: 1.02—1.55)
T 804 p=0.04
2 e :
+ Gié tri NT-proBNP >125 pg/mL (cho bénh nhan < tudi) c6 lién : 68
quan dén su gia tdng dang ké nguy co nhap vién do Suy tim & = 601 ARD 0.3% 5.5
12.301 bénh nhan DTD 2. o R0 9.3%
S 40 .
z % 95% Cl: 0.78-3.18
@ p=0.22
T 20
« Trong 1 nghién ctru khac, gia tri NT-proBNP <25 pg/mL ¢6 0.6 0,3
P2 g ogin LA A ia . 1 I
gia tri tién doan am 97,6% & d6 nhay 0,795% trong tién doan 0,0 ] * o *
tiéu chinh gép nhap vién ho&c t&r vong do Suy tim & 631 N=6415 N=5886

bénh nhan BTD c6 hodc khéng cd tién can tim mach.2 NT-proBNP

(High >125 pg/mL if <75 years old, or >450 pg/mL if 275 years old)
Ngwdéng NT-proBNP 125 pg/mL cho thay kha nang phan biét rdé & bénh nhan
c6 hoac khong c6 bénh tim mach.'2

ARD, absolute risk difference; Cl, confidence interval; CV, cardiovascular; CVD, cardiovascular disease; HF, heart failure; HR, hazard ratio; NT-proBNP, N-terminal pro-B-type natriuretic peptide,
T2D, type 2 diabetes.

1. Scirica et al. Circulation. 2014; (Supp)130:1579-88; 2. Huelsmann et al. Eur Heart J. 2008;6629:2259-64.



Nong doé NT-proBNP tiang ro rét
trwwéc khi nhap vién do suy tim & bénh nhan BDTD 2

Nong dé NP trong 6 thang trwéc khi nhap vién
No history of HF History of HF
— Control (n=4200) —— HFH (n=67)

800
1
800
1

» Nghién ctru ngau nhién pha 3 véi 5450 bénh
nhan BTD 2 vra co bién co mach vanh, co va
khéng co tién can suy tim

« Do NPs tai thoi diém ban dau & 24 tuan

\- Theo doi trung binh: 24 months

Control (n=1099) —— HFH (n=84)

400
1

400
1

200
1
200
1

BNP, pg/mL
BNP, pg/mL

\_
100
1

-720 -360 -180 0 -720 -360 -180 0

1
1

+ Noéng dé peptides loi niéu (BNP & NT-proBNP)
cao hon dang ké khi do gan thoi diém bién cb
hon & cac bénh nhan nhap vién do suy tim (BNP,
p<0.001; NT-proBNP, p<0.001).

« Tai thoi diém nhap vién do suy tim, b&énh nhan co
va khéng co tién can suy tim dat ndéng do
peptides loi niéu khéng khac biét. :

1
-720 -360 -180 0 -720 -360 -180 0

—Control (n=4200) ——HFH (n=67) — Control (n=1099) —— HFH (n=84)

1
1

1600 3200

1

400 800 1600 3200

1

NT-proBNP, pg/mL
NT-proBNP, pg/mL
800
1

400
1

200
1

200
1

Days before HFH Days before HFH

NT-proBNP c6 thé gitup xac d”inh pénh nhén co D'[D 2 c6 nguy co’ nhap vién do suy tim
6 thang trwéc bién cé tim, bat ké cé tién can suy tim hay khéng

BNP, B-type natriuretic peptide; HF, heart failure; HHF, hospitalization for heart failure; NT-proBNP, N-terminal pro-B-type natriuretic peptide, T2D, type 2 diabetes
Wolsk et al. Circulation. 2017;136:1560-2.




XN chuéi (nhiéu lan) theo d6i nong dé NT-proBNP & bénh nhan
DTD 2 giup xac dinh nguy co tim mach bao gom suy tim

4 ‘ ) Ti 1é két cyc Tim mach tai 24 thang phan tang bang sw thay doi
* Nghién ctru ngau nhién pha 3 v&i 5224 bénh NT-proBNP (cao/thap) tir thei diém ban dau dén th&i diém 6 thang
nhan BTD & bénh ly vanh
« Do NT-proBNP tai thdi diém ban dau & 6 thang
* Tiéu chi chinh: t&r vong / nhap vién do suy tim
» Theo ddi trung binh: 597 ngay
\_ ] 201

» Nong d6 NT-proBNP ban dau & 6 thang lién quan 15
ré rét véi két cuc tim mach.
« Bénh nhan c6 gia tang tuyét déi NT-proBNP >400

mLow-Low (n=1966) mHigh-Low (n=917) Low-High (n=141)  mHigh-High (n=1258)

pg/mL c6 nguy co t&r vong hoac suy tim cao hon 101
ré rét.
« Bénh nhan c6 néng dd NT-proBNP cao (=400 51
pg/mL) & nhirng ngudi c6 ndng dd NT-proBNP
th4p (<400 pg/mL) cho thay phan biét ré nguy co 0 -
Suy tim. CVD, MI, Stroke CVD+HF CVD HF

*Rates determined at the 6 month starting point

CAD, coronary artery disease; CV, cardiovascular; CVD, cardiovascular disease; HF, heart failure; Ml, myocardial infarction; NT-proBNP, N-terminal pro-B type natriuretic peptide; T2D, type 2 diabetes.
Jarolim et al. Diab Care. 2018;41:1510-15.




Két luan

« NT-proBNP cé thé gitp nhw la mdt dau &n sinh hoc da muc tiéu trong tiép can mai co sy hop nhéat
suy tim vao danh gia nguy co bénh tim mach va phong ngtra tién phat suy tim."

* NT-proBNP da dwoc chirng minh la dau an tot hon dé danh gia nguy co tim mach (dac biét a
nguy co suy tim) so v&i cac dau an da biét trwedc day nhw HbA1c & albumin niéu.23

« Nguy co nhap vién do suy tim gia tang trong s tdng dan nong do NT-proBNP;
* Ngudng NT-proBNP 125 pg/mL.45

CVD, cardiovascular disease; HbA,,, glycated hemoglobin; HF, heart failure.

1. Natriuretic Peptides Studies Collaboration. Lancet Diabetes Endocrinol. 2016;4:840-9; 2. Neuhold et al. Eur J Clin Invest. 2011;41:1292-98; 3. Clodi et al. Eur J Prev Cardiol. 2012;19:944-51;
4. Scirica et al. Circulation. 2014;130:1579-88; 5. Huelsmann et al. Eur Heart J. 2008;6629:2259-64.




