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BNP/NT-PROBNP

® Ch&n doan suy tim
— Phoi hop vai LS, Xquang, BTD, siéu am
tim giup phan biét:
> Suy tim cap, man,
» Suy tim tam thu, tam truong...

— Cac tinh trang kho thd trong Hoi sUc cap
cuu (suy tim cap?).
® Giup theo doi hiéu qua diéu tri, tién lugng
bénh nhan suy tim
® Chan doan, tién lugng nhdi mau co tim va hoi
chi’ng dong mach vanh cap




BNP hay NT-proBNP?

® BNP co6 thdi gian ban huy ngan hon do bj phan
huy chu dong bdi men endopeptidase trung
tinh va thu thé peptide natri Igi niéu type C.

® NT-proBNP (tu acid amin 1 dén 76) bén virng
han BNP, cO nua ddi song dai hon do do NT-
proBNP ton tai trong hé tuan hoan vGi nong
d6 cao han BNP tu 5 - 10 lan.




NGHIEN CUU NONG PO NT-PROBNP
CUA BENH NHAN SUY TIM MAN TINH
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Nghién cl’u su khac biét vé nong do NT-
ProBNP cua bénh nhan theo nguyén nhan, giai
doan lam sang va muc d0 nang cua bénh nhan
suy tim.

Nghién clu su tuong quan giifa nong do NT-
ProBNP huyét tudng vdi giai doan lam sang,
muc d6 suy tim va phan s6 tong mau EF trén

siéu am tim.




PpOI TUONG VA PHUONG PHAP NGHIEN CUU

® 106 bénh nhan suy tim
® Nghién clu tién clru, mo ta cat ngang.
® Chan doan suy tim:
— Lam sang: ACC, NYHA
— Siéu am tim
— Dinh lugng NT-ProBNP dugc tién hanh theo
phuong phap dién hda phat quang




POI TUONG -PHUONG PHAP NGHIEN CUU

® Phan bd nong do NT-ProBNP theo:
Tubi (trén va dudi 60 tudi),
Gidi,
MUc d6 suy tim (NYHA va theo ACC)
EF (binh thuong (EF = 56%), giam nhe - vua (EF
> 40% va <56%), giam nhiéu (EF <40%)
So sanh trung binh T test va phan tich phuong sai
ANOVA dugc ap dung doi véi t'ng nhém bénh
nhan. Xac dinh su tuong quan tuyén tinh gitra
nong do NT-ProBNP huyét tuong vdi cac giai doan
suy tim va phan s6 tong mau EF theo thuat toan
hoi quy tuyén tinh.




KET QUA - BAN LUAN

Bang 1 - Nong do NT-ProBNP cua bénh nhan suy tim phan bo
theo tuoi, gidi, cac nguyén nhan suy tim trong nghién clu

Théng s6 1am siang Bénh nhan (n) Trung binh Do 1éch (pmol/l)
(pmol/1)

566,6 618,5

480,5 753,2
596,2 562,1

Nir 490,7 738,1

Suy tim do ting huyét ap 413,9 557,5
Suy tim do bénh van tim 592,2 813.,8

Suy tim do bénh tim thiéu mau cuc
bd, bénh co tim gian va cac
nguyén nhan khac

Khéng cé su khac biét vé néng dé NT-ProBNP & BN trén va dudi 60 tudi, gidi,
nguyén nhan suy tim.




Bang 2 - Nong d0 NT-ProBNP cua bénh nhan suy tim tucng 'ng vdi
giai doan suy tim lam sang theo phan loai cua ACC

Nong d6 Pro — BNP

Giai doan S0 bénh Trung binh D6 léch Khoing tin  ANOVA
suy tim nhan (n) (pmol/l) chuan cay (one way)
(pmol/l) 95%

54,6 105,9 18,2 - 90,9 F=17.6
Df=3
302,7 360,1 60,8 —544,5 P <0,001
C 555,4 600,0 289.4 — 821,5

D 1001,0 795,8 739,4 - 1262,6

Tong cong SR 687,2 391,2 — 655,9

NT-ProBNP huyét tuong rat khac biét giira cac giai doan suy tim theo ACC (American College of
Cardiology). Suy tim cang nang thi NT-ProBNP cang cao (p<0,001). NT-ProBNP tucng quan tuyén

tinh véi giai doan ABCD (r = 0,57; p< 0,001).




Bang 3 - Nong d6 NT-ProBNP & bénh nhan suy tim theo
phan d6 NYHA

Nong do NT-ProBNP

NYHA S0 ID2nh i Trung binh Do léch chuan  Khoang tin cdy ~ ANOVA

() (pmol/1) (one way)

35 54,6 105.9 18,2 - 90,9

11 302,7 360,1 60,8 - 544,5

F=20.8
20 443,8 489,0 109.,4 Df=3

P<0,001
IV 40 1034,5 793.6 125.5

Téng cong 106 523,6 687,2 391,2 - 655,9

NT-ProBNP huyét tuong rat khac biét gilra cac giai doan suy tim theo NYHA. Suy
tim cang nang thi NT-ProBNP cang cao (p<0,001), r = 0,58; p<0,001




Bang 4 — Thong ké nong do NT-ProBNP cua bénh nhan suy tim theo
muc do phan s6 tong mau EF trén siéu am

Nong do NT-ProBNP

EF (%) S6 bénh nhén . o . S
(n) Trung binh Do 1éch chuan Khoang tincdy = ANOVA

(pmol/T) (pmol/T) (one way)

53 2740 619,9 103,2 — 4449

20 499,5 641,2 199,4 —799,6 F=114

Df=2
< 40 33 938,9 632.,4 714,6 - 1163,1  P<0,001

Téng cong 523,6 687,2 391,2 - 655,9

NT-ProBNP khac biét gi(ra BN suy tim EF binh thuGng va EF 40%-55%, EF<40%. EF cang thap thi
NT-ProBNP cang cao (p<0,001). EF tuong quan tuyén tinh v&i NT-ProBNP (r = - 0,4; p <0,001).




KET LUAN

Co su khac biét c6 y nghia thong ké cua nong do NT-
ProBNP huyét tucng gilra cac giai doan lam sang va
muc do suy tim. Nong do NT-ProBNP huyét tuong &
bénh nhan suy tim cang cao néu muc do suy tim cang
nang. Khong co su khac biét co y nghia vé nong do NT-
ProBNP huyét tucng cua nhirng bénh nhan suy tim do
cac nguyén nhan khac nhau gay ra.

Nong do NT-ProBNP huyét tucng tucng quan tuyén tinh
thuan vdi giai doan suy tim lam sang theo ACC (r =
0,57; p< 0,001), muc do suy tim theo NYHA (r = 0,58;
p<0,001) va tucong quan nghich bi€n vdi phan s tong
mau EF (r=-0,4; p <0,001).
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PROTECT: DAT VAN DE

Mac du cdé nhirng ti€n bo trong diéu tri suy tim man tinh, ty 1€ dot
tlr va tir vong clia bénh nhan suy tim cé thé néi van con kha cao.

Piéu tri chuén theo céch thic thudng quy (Standard of Care -
SOC) d0i vai suy tim man tinh bao gom diéu tri triéu chirng, dau
hiéu suy tim va diéu tri ndi khoa t6i vu bang thudc.

Mac du dudc coi la diéu tri noi khoa toi uu, diéu chinh thudc trong
qua trinh theo ddi van chua dap ('ng dudc nhu ciu thuc té cua
ngudi bénh va cho du da dugc diéu chinh toi uvu, nhirng bénh
nhan cé nguy cd cao van cé thé bj bé qua.

Piéu nay dat ra cau hdi, liéu rang co con cach nao dé cd thé diéu
chinh dudc nhirng cach thuc, thuoc, lieu lugng thudc diéu tri, giup
mang lai Igi ich cao han cho nguGi bénh?




PROTECT: DAT VAN DE

® NOng do amino-terminal pro-B type natriuretic peptide (NT-
proBNP) lién quan chat ché véi muc do suy tim va mang y nghia
tién lugng doi vGi ngudi bénh.

Néng d6 NT-proBNP c6 thé gidm xudng khi diéu tri suy tim bang
cac thudc Igi ti€u, chen bé ta giao cdm, gidn mach, 'c ché men
chuyén...Diéu nay co thé dudc coi la ddng nghia véi tién lugng tét
han doi vGi nguGi bénh.

Ngudi ta cling dat ra cau hai la liéu rang s dung néng do NT-
proBNP c6 mang lai Igi ich thuc su’ cho nguGi bénh hay khong?




Inclusion/Exclusion Criteria

Inclusion Criteria

® Age > 21 years of age

e Left ventricular ejection fraction < 40%

e New York Heart Association class II-IV symptoms

e Hospitalization, ED visit, or outpatient therapy for ADHF within 6 months

Exclusion criteria

® Serum creatinine > 2.5 mg/dl

e Inoperable aortic valve disease

e Life expectancy <1 year due to causes other than HF

e Cardiac transplantation or revascularization expected within 6 months
® Severe obstructive or restrictive pulmonary disease

e PCI or CABG within the previous 3 months

e Subject unable or unwilling to provide written informed consent




Endpoints

® 1° endpoint ® 2’ endpoints

— Total — Quality of life
cardiovascular

events* — Changes in echo
_ parameters
>  Worsening HF?'

> I-_IF_ _ > LV ejection
hospitalization fraction

>  ACS > LVESVi
>  Ventricular > LVEDVi
arrhythmia

>  Cerebral

ischemia

>  Cardiovascular

death

*Assessed using generalized estimating equations

TRequiring at least 2 from the following: symptoms of congestion or falling cardiac output,
signs of new congestion on exam, use of “bail out” decongestive therapy, or rising NT-proBNP
in the un-blinded arm




Study flow

151 consented and randomized

Standard of care Standard of care
plus NT-proBNP alone
(N=75) (N=76)

6 elective 6 elective
withdrawals withdrawals

75 analyzed 76 analyzed
0 excluded 0 excluded




Baseline characteristics

Characteristic

Age, years

LV ejection fraction (%)
NYHA Class II or III (%)
Male gender (%)

Caucasian (%)

Cause of heart failure
Ischemic (%)
Non-ischemic (%)
Other (%)

Past medical history
Hypertension (%)
Coronary artery disease (%)
Myocardial infarction (%)
Atrial fibrillation (%)
Ventricular tachycardia (%)
Obstructive airways disease (%)
Diabetes mellitus (%)

Implanted devices
Cardioverter-defibrillator (%)
Biventricular pacemaker (%)

63.0 + 14.5
28.0 + 8.7
65 (85.5)
67 (88.2)

65 (85.5)

40 (53.3)
25 (33.3)
10 (13.3)

40 (52.6)
42 (55.3)
28 (36.8)
31 (40.8)
23 (30.3)
15 (19.7)
30 (39.5)

52 (69.3%)
30 (40.0%)

NT-proBNP (N=75) SOC (N=76)

63.5 + 13.5
25.9 +8.3
64 (84.2)
61 (81.3)

66 (88.0)

45 (60.0)
18 (24.0)
12 (16.0)

39 (52.0)
50 (66.7)
30 (40.0)
30 (40.0)
21 (28.0)
16 (21.3)
32 (42.7)

50 (65.8%)
30 (39.4%)




HF therapy: Baseline

Medication Baseline

NT-proBNP (N=75) SOC (N=76) P

ACE Inhibitors (%)

Angiotensin receptor blocker (%)
B blocker (%)

Aldosterone antagonist (%)

Loop Diuretics (%)

Thiazide Diuretic (%)

Digoxin (%)

Hydralazine (%)

Nitrates (%)

53 (70.7)
8 (10.7)
74 (98.7)
37 (49.3)
67 (89.3)
5 (6.7)
22 (29.3)
4 (5.3)
8 (10.7)

47 (61.8)
15 (19.7)
71 (93.4)
26 (34.2)
71 (93.4)
3 (4.0)
25 (32.9)
4 (5.3)
16 (21.1)

21
11
.19
.10
27
.48
.89
.89
.07




HF therapy: Follow-up

Medication Follow-up

NT-proBNP (N=75) SOC (N=76)

ACE Inhibitors (%)

Angiotensin receptor blocker (%)
B blocker (%)

Aldosterone antagonist (%)

Loop Diuretics (%)

Thiazide Diuretic (%)

Digoxin (%)

Hydralazine (%)

Nitrates (%)

56 (74.7)
9 (12.0)
73 (97.3)
47 (62.7)
64 (85.3)
5 (6.7)
23 (30.7)
2 (2.7)
7 (9.3)

46 (60.5)
17 (22.4)
73 (96.1)
34 (44.7)
73 (96.1)
3 (3.9)
23 (30.3)
4 (5.3)
14 (18.4)




HF therapy: Titration

Medication

ACE Inhibitors (%)

Angiotensin receptor blocker (%)
B blocker (%)

Aldosterone antagonist (%)

Loop Diuretics (%)

Thiazide Diuretic (%)*

Digoxin (%)*

Hydralazine (%)*

Nitrates (%)*

Titration

NT-proBNP (N=75) SOC (N=76) P

+25.4%
+5.8%
+46.0%
+22.7%
+23.7%
-16.7%
-10.9%
+27.5%
+59.4%

+18.1% .15
+22.3% .01
+34.5% .05
+5.8%
+25.6%
-12.5%
+2.0%
-50.0%
-3.7%




NT-proBNP Concentrations

Baseline Follow-up
Overall 2118 [1122-3831] 1321 [554-3197]

By treatment allocation
Treatment Baseline Follow-up
SOC 1946 [951-3488] 1844 [583-3603] .61
NT-proBNP 2344 [1193-4381] 1125 [369-2537] .01

P = .03 for SOC follow-up versus NT-proBNP follow-up
44.3% of NT-proBNP subjects <1000 pg/mL




Primary Endpoint
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Individual Endpoints

NB: 0 cerebral ischemia events in either arm

NB: 3 of 4 CV deaths in NT-proBNP arm
occurred after elective withdrawal from study
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Worsening
HF

HF hosp

CV death




Age and outcomes

SOC
I NT-proBNP
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*No interaction between age and NT-proBNP guided care was found (P =.11)
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Minnesota Living with Heart Failure
Questionnaire

NT-proBNP patients had larger QOL improvements
than SOC, and were more likely to have large
(210 point) improvements in their MLWHF scores

Variable SOC NT-proBNP P
Global Scale -5.0 [-18-0] -10.0 [IQR -17-7] .05
>10 point A 38.8% 61.2% .03




Selected echo results

SOC (N= 56)
I NT-proBNP (N=60)

LV end-systolic LV end-diastolic
volume index  volume index

LVEF LVEF
Absolute A Relative A




Achieved NT-proBNP

Concentrations of NT-proBNP at the end of the study

Treatment arm

Achieved value SOC NT-proBNP
<1000 pg/mL 35.6% 44.3%
<2000 pg/mL 57.5% 68.6%
<3000 pg/mL 69.9% 80.0%




Events as a function of NT-proBNP
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Mean Number of Events/Patient

P =.03
socC

1.3 events ! NT-proBNP

0.77 events

Number of events




% of Patients with Events
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Adverse event
Abdominal pain
Acute renal failure
Anemia

Atrial fibrillation
Cough

Diarrhea

Dizziness

Fever

GI bleeding
Hyper/hypokalemia
Hypotension
Respiratory infection

Syncope

Safety

NT-proBNP (N=75)
1.3%
5.3%
1.3%
2.7%
2.7%
2.7%
6.7%
1.3%
1.3%
2.7%
5.3%
2.7%

2.7%

SOC (N=76)
0%
3.9%
0%
3.9%
1.3%
1.3%
5.3%
1.3%
1.3%
1.3%
0%
5.3%

1.3%




PROTECT: Summary

® Against a background of excellent overall medical care,
addition of NT-proBNP measurement with a goal to reduce and
maintain values <1000 pg/mL.:

— Was achieved in a large % of subjects
— Resulted in favorable patterns in medication application

— Was well-tolerated




PROTECT: Summary

® NT-proBNP guided care was superior to SOC management for
the reduction of total cardiovascular events.

— Particular effects on worsening HF and HF hospitalization
— Comparable benefits seen in elderly patients
® Compared to SOC, NT-proBNP guided care was associated with

more significant improvements in both QOL and echo
parameters.




BNP/PROBNP

trong suy tim cap




Xét nghiém Natriuretic Peptide trong suy tim cap

. BMF, 50 pg/ml ' | NT profiie, 300 pgdml
| BNP, 80 pg/mil | MT-proBMP, 450 pg/mL
EMP, 100 pgiml HT:praBkP. 00 pa/mil
BNP, 125 pg/mil | WT-proBHP, 900 pg/mL
BNP, 150 pg/ml WT-proBNF, 1000 pg/mi
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Tang Igi ich diéu tri v8i xét nghiém Natriuretic Peptide
trong suy tim cap
BASEL

CLINICAL AND ECONOMIC IMPACT
USING RAFID BNP TESTING
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Tang Igi ich diéu tri v4&i xet nghiém Natriuretic
Peptide trong suy tim cap
BASEL

CLINICAL AND ECONOMIC IMPACT

USING RAPID BNP TESTING IMPROVE-CHF
| [ ConwiGrop | evecroue | | [ N
HFSA 2010 Guideline Recommendation 4.6:
It is recommended that BNP or NT-proBNP levels be
assessed in all patients suspected of having HF, especially
when the diagnosis is not certain.
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HFSA: Heart Faillure Society of America




Screening: Echocardiographic
Abnormalities (Olmsted County)

40

HFSA 2010 Guideline Recommendation 4.3:
Routine determination of plasma B-type natriuretic
peptide (BNP) or N-terminal pro-BNP (NT-proBNP)

¥ concentration as part of a screening evaluation for
structural heart disease in asymptomatic patients is not

recommended.
Strength of Evidence = B)

EF <50 Valvular RWMA Diastolic LAE LVH
disease dysfunction

Roche NT-proBNP (pg/ml) McKie et al, Hypertension 2006




Chi dinh xét nghiém BNP/NT-PROBNP
hién nay cua FDA

® Giap chan doan khi nghi ngd suy tim cap:
— BNP: >100 pg/mL
— NT-proBNP: >125 pg/mL
® Giup phan loai nguy co:
— HOi chirng dong mach vanh cap:
> BNP >80 pg/mL; NT-proBNP >240 pg/mL
— Suy tim:
> BNP >100 pg/mL; NT-proBNP >1,000
pg/mL
® Giup danh gia nguy co gia tang cac bién co tim
mach va ty lé tif vong & nhirng bénh nhan cé nguy
co suy tim do bénh déng mach vanh on dinh
(stable coronary artery disease)
— NT-proBNP > 125 pg/mL




Thank for your attention




