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PAT VAN PE

Suy tim dugc dinh nghia 1a mdt hdi ching 1am sang déc trung boi
c4c triéu chimg dién hinh nhu kho thé, phu chin, mét méi va co thé di
kém véi cac ddu hiéu nhu tinh mach ¢ ndi, ran & phdi va phu ngoai vi
gdy ra boi cac bét thuong vé cau triic hodc chire ning tim mach, hau qua
1a giam cung lwong tim hodc ap lyc trong tim cao khi nghi hodc ging strc.

Suy tim giy ra nhiéu bién ching nguy hiém, tham chi tir vong néu
khong dugc chén doan som va didu tri kip thoi. Tuy nhién, chén doan
suy tim & tré em dac biét la tré so sinh va bu me kho khan do cac triéu
chung thuong kin ddo va khong dic hiéu. Bdi vay, viéc tim ra mot
phuong phéap chan doan som, dé thyc hién va cho két qua chinh xac 1a
rat can thiét d6i vi cac bac sy nhi khoa.

Trong nhing ndm gan ddy, vai trd cia cac dau 4n sinh hoc nhu
peptid loi niéu natri typ B (BNP, NT-ProBP) trong danh gia suy tim ¢
nguoi 16n da duoc khing dinh.Cac nghién ctru & ngudi 16n da cho thiy
nong d6 NT-ProBNP huyét thanh c6 twong quan chit ché véi chirc ning
tim va muc do suy tim.Hién nay, & Viét Nam van chua cé nghién ctru
diy du va mang tinh hé théng danh gia vé vai tro ciia NT-proBNP trong
suy tim & tré em. Dé hiéu rd hon van dé nay, chiing t6i tién hanh nghién
ctru dé tai: “Nghién ciru gia tri chan doan cua chi s6 B type Natriuretic
Peptide trong suy tim ¢ tré em” vdi 2 muc tiéu:

1. Xdc dinh nong do NT-ProBNP huyét thanh trong suy tim ¢ tré em.
2. Nghién ciru gid tri NT-ProBNP trong chdn dodn, theo dbi tién

luwong diéu tri suy tim o tré em.
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CHUONG 1. TONG QUAN TAI LIEU

1.1. Pai cwong vé suy tim & tré em
1.1.1. Sinh ly bénh suy tim

Tién ganh

Tan s6 tim Cung luong Strc co bop co tim

tim

Hau ganh

Hinh 1.1. Cac yéu t6 anh hwéng dén cung lwgng tim

1.1.2. Phén logi suy tim

- Dua trén hinh thai, dinh khu: suy tim trai, suy tim phai va suy tim
toan bo.

- Dya theo tién trién: suy tim cdp va man tinh.

- Dua theo chiic nang: suy tim tdm thu va suy tim tdm truong.

- Dya theo Iuu lugng tim: suy tim giam luu luong va suy tim tang
luu lugng.

- Dya vao phén suit tong méau: Suy tim c6 EF giam, suy tim c¢6 EF
khoang giita, suy tim c6 EF béo ton.
1.2. Chén do4n suy tim tré em

Chan doan suy tim & tré em chu yéu dya vao thim kham 1am sang,
héi bénh st va can 1am sang.
1.2.1. Lam sang

Triéu ching chung cta suy tim 14 nhimg biéu hién cia tinh trang
cung heong tim thap va & mdu & cdc co quan (phdi va dai tuan hoan).
Céc tridu chimg dién hinh 1a: nhip tim nhanh, kh6 thé, gan to va giam
hoat dong cua tré.
1.2.2. Cén lam sang

Cac phuong phapcan 1am sang chinh trong chén doan suy tim la X-
quang tim phdi, dién tim do va siéu am tim. Siéu am tim cung cip céac
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thong tin vé ciu tric, kich thudc cac budng tim va danh gia chirc ning
tim dc biét 1a chirc ning that trai bang 2 théng sé chinh: chi s6 co ngin
s0i co (FS), phan sb tong mau thét trai (EF).

Hién nay vai tro cua cac déu 4n sinh hoc dic biét 1a peptide lgi ni€u
natri typ B (BNP, NT-ProBNP) trong chan doan suy tim ngiy cang
duoc khing dinh va cho thiy c6 d6 nhay va dic hiéu cao.

1.2.3. Chén dodn suy tim theo tiéu chudén Ross sira doi

Tiéu chuén Ross stra ddi dua vao triéu chung: va md héi nhiéu, thd
nhanh, kiéu tho, tan sb tho, tan s6 tim va mic do gan to. Chén doan suy
tim khi ¢6 tir 3 diém trd 1én véi cac mie do suy tim tir nhe dén nang (3
dén 12 diém) (Bang 1.1).

Bang 1.1. Tiéu chudn chin dodn, phin dp suy tim theo Ross sira doi

Dieém | 0 | 1 | 2
Tién s
Ra md hoi Chi & diu Dau va thé}n khi gang | Déu Vélﬂ than
strc khi nghi ngoi

Tho nhanh Hiém khi Thinh thoang Lién tyc
Ldam sang

Kiéu thd Binh Co rut co ho hap Kho tho

thuong

Tan so tho

(lan/ phat)

0 -1 tudi <50 50 - 60 > 60

1 - 6 tudi <35 35-45 > 45
7 - 10 tuoi <25 25-35 > 35
11 - 14 tudi <18 18 - 28 > 28
Tan so tim

(1an/phitt)

0 — 1 tudi <160 160 - 170 > 170

1 — 6 tudi <105 105-115 >115
7 — 10 tudi <90 90 - 100 > 100
11— 14 tudi <80 80 - 90 >90

Gaﬂtod}{mbo <2 2.3 =3
swon phdi (cm)

Uu diém cua tiéu chuén Ross sira ddi: cac tridu chimg don gian, dé
xac dinh va c6 thé danh gia chinh xac dwoc suy tim & moi lira tudi.

1.2.4. Phdn dj suy tim tré em
- Dua vao cac ddu hiéu 1am sang (kinh dién)
- Dya theo mtic d9 suy tim: phén loai theo NYHA
- Duya theo giai doan suy tim: phan loai AHA/ACCF
- Dya vao thang diém PHFI
- Phan d6 ctia Ross va Ross sta d6i
Hién nay, phan d0 Ross stra dbi duoc ap dung rong rai ¢ tré em va co6 4
muc d6 (Bang 2.1):
- P I: 0-2 diém: khong c6 suy tim
- PO II: 3-6 diém: suy tim muc d§ nhe
- P III: 7-9 diém: suy tim murc do vira
- b6 1V: 10-12 diém suy tim muc d§ nang
1.3. Tong quan Ve peptide loi niéu natri typ B
1.3.1. Nguon goc, cdu truc

Tién than cua NT-ProBNP 1a pre-pro-peptid gom 134 gbc acid
amin. Peptide nay tach bo 26 acid amin dé tao thanh tién hormone BNP
la proBNP_10g v6i 108 acid amin. Sau d6, proBNP{_1gg dugc chia
tach boi cac enzym thity phan protein gdm furin va corin thanh 2 phan:
doan cudi gdbm 76 acid amin (NT-proBNP;_7¢4) khong c6 hoat tinh sinh
hoc va phan tir 32 acid amin (BNP{_37) c6 hoat tinh sinh hoc. NT-
ProBNP va BNP con duge goi chung la peptid lgi ni¢u natri typ B (B -
type Natriuretic Peptide).

PreproBNP

1 16 17 26 27 36 96 209

0
1 16 17 1 10 70 76 o0 i
H, COOH | Hy L ©= COOH

Signal peptide ProBNP

1 10 70 76 0 -
H,N =03000600000- 0000060~ COOH HN =09 %0-coon

NT-proBNP l

BNP 3-32

Hinh 1.2. Ciu tritc ciia cdc peptide lpi ni¢u natri typ B
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1.3.2. Co' ché phéng thich va thanh thii NT-ProBNP huyét thanh

NT-proBNP dugc tiét chi yéu tir co tim that va dwoc phong thich
do sy gia tang ap luc cling nhu thé tich cua buf‘)ng tim dac biét 1a tam
that trai. Vi thé, NT-ProBNP 1a mot chét chi diém sinh hoc nhay cam va
dac hi€u cho nhiing r6i loan chirc nang tam that.

Phén tir NT-proBNP dugc dao thai thy dong chi yéu qua than vi
thé nong d6 NT-proBNP huyét thanh tuwong quan nghich véi d6 loc cau
than.Thoi gian ban hay (half-life) cia NT-proBNP 1a 120 phut.

1.3.3. Phwong phdp dinh lwgng NT-ProBNP huyét thanh

Hién nay, xét nghiém NT-ProBNP huyét thanh bang phuwong phép
mién dich dién héa phat quang (electroluminescence) va may xét
nghiém hoan toan ty dong dugc st dung rong rai.

Trong phuong phép mién dich dién héa phat quang, NT-ProBNP
duoc xac dinh bang sy két hop giita khang nguyén clia mau véi khang
thé dac hiéu v6i NT-ProBNP (K¥ thuat Sandwich). Mau bénh phim
dung dinh luong NT-proBNP 14 huyét thanh hodc huyét twong chéng
dong béng Li-heparin hoic K2, K3-EDTA. Mau 6n dinh 3 ngay & nhiét
d6 2-8°C va 12 thang & -20°C. Phan tng chéo véi khang huyét thanh
Aldosteron, ANP28, BNP32, CNP22, Endothelin, va Angiotensin I,
Angiotensin I, Angiotensin III, Renin, NT-proANP la <0,001%. Gidi
han phat hién cta xét nghiém 1a 5 pg/ml.

1.3.4. Nong dp NT-ProBNP huyét thanh ¢ tré em vi cdc yéu t6 inh hiong

O tré em, ndng do NT-ProBNP thay dbi theo cic giai doan phat
trién cua tré dic biét 1a thoi ky so sinh. Néng d6 NTproBNP tang cao
trong 48 gi¢' va giam nhanh chong trong hai tuan dau sau sinh.Sau thoi
ky so sinh, cdc nghién ctru cho thdy nong do NT-proBNP tiép tuc giam
dan theo tu01 sau d6 on dinh trong tir 4 thang dén 15 tudi.

Céc yéu td anh huong dén ndong d6 NT-ProBNP ¢ tré em nhu suy
than, cac tinh trang bénh 1y niang (nhiém khudn ning, tinh trang soc),
cac bénh 1y suy ho hip, béo phi, thiéu mau ning, ..

1.4. Piéu tri suy tim tré em
- Diéu tri b(ing thuéc

Diéu tri béng thudc dugc chi dinh wu tién cho bénh nhéan ¢ rdi

loan chirc ning tong méau cua that.
- Liéu phdp can thigp diéu tri

Bugc chi dinh cho bénh nhén suy tim nang, khang tri vdi thudgdm
¢6 2 phuong phap: tuan hoan co hoc va ghép tim.

- Diéu tri nguyén nhén va cdc yéu té thiic ddy suy tim
- Cham soc va ddam bdo dinh dwong
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, _ CHUONG2 -
POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Pdi twong nghién ciru

Thyc hién trén 408 tré tai Bénh vién Nhi trung wong, dugc chia
lam 2 nhém:

- Nhom bénh: 136 tré suy tim

- Nhom chimg: 272 tré khong mic cac bénh 1y tim mach ¢6 cing
tudi va gi¢i véi nhém bénh.

- Thoi gian tir thang 4 nam 2013 dén thang 10 nam 2018.

2.1.1. Tiéu chuin lwa chon
s Nhém bénh (suy tim)

- La cac tré méc bénh ly tim mach dugc xac dinh dya vao tham
kham 1am sang, chup X-Quang phéi, dién tim do, siéu 4m tim va co tir
3 diém trd 1én theo tiéu chuan Ross sira d6i (Bang 1.1).

s Nhém chirng

- Tré khong méc bénh ly tim mach dugc danh gia trén si€u am tim,
dién tam d6, X-Quang tim phdi va khong co suy tim theo tiéu chudn
Ross sira doi.

- Tré khong c6 tinh trang suy ho hap va suy tudn hoan.

2.1.2. Tiéu chudn logi triv (cd nhém bénh va nhém chirng)

- Suy than

- Bénh Iy noi tiét

- Nhiém khuan ning

- Viém phdi

- Béo phi

- Thiéu mau ning

2.2. Phwong phap nghién ciru



2.2.1. Thiét ké nghién ciru
- Nghién ctru tién ciru, mé ta cit ngang co so sanh.
2.2.2. C& miu
2.2.2.1. Nhém bénh
Pé chon ¢& miu dbi véi nghién ciru vé gia tri chan doan c6 sir dung
dudng cong ROC, chiing toi 4p dung cong thirc tinh c& mau:
Z& x V(AUC)
n= *—— 7
Trong do:
- nlas6 bénh nhéan suy tim
- Z% = 1,96 va4i d6 tin cdy 95%
- d: sai s6 mong mudn

- AUC: dién tich dudi duong cong

2

- V(AUC) = (0,00099 x e_aT) x (6a” +16)

- a=¢'(AUC)x 1,414

- ¢ 1a ham nghich dao ciia ham phén b tich luy chuan tic cia
AUC.

Dua theo nghién ciru cua tac gia Chun-Wang Lin (2013), dién tich
duéi duong cong AUC & tré 1-3 tudi 1a 0,786 va ldy d=0,06, thay vao
cong thuc ta co:

_ 1,962 x V(AUC) _
0,062

132,6

Trong nghién ciru, ching t6i 1dy 136 bénh nhan 1a thoa mén yéu
cau vé c¢& mau.
2.2.2.2. Nhém chung

S6 tré cua nhom ching can thu thap dua theo s6 bénh nhan suy tim
trong nghién ctru theo ty 1€ chiig: bénh 1a 2:1. Tuong Ung véi 1 bénh
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nhéan suy tim ching t6i chon ra 2 bénh nhan nhém chiig c6 cling tudi
va giéi tinh. V&i ¢& mau cua nhom suy tim 13 136 bénh nhan, chiing toi
lya chon dugc 272 tré nhom ching tuong ng.
2.3.3. Cic buwdc tién hanh nghién civu
¢ Bénh nhan suy tim
Bénh nhan vao nhap vién tai khoa Cép clru- chéng doc va dugc nghién
cltu vién hoi bénh, kham 1am sang va thuc hién cac tham do can lam
sang tai cac thoi diém vdo vién va ra vién véi trinh tu nhu sau:
= Kham ldm sang
Panh gia cac triéu chimg va mic do suy tim theo tiéu chuin Ross
stra doi.
= Cdn lam sang
- Xét nghiém
Lay miu xét nghiém dé dinh luong néng dd NT-ProBNP huyét
thanh ngay tai thoi diém bénh nhan vao nhap vién tai khoa Cap ctru-
chdng d6c.Thoi diém 1ay mau it nhat 12 1 gid sau khi bénh nhan nhap
vién va chua cé st dung bét ky liéu phap diéu tri nd0.V4i bénh nhantim
bam sinh dugc phau thuat, chung t6i dinh luong thém néng do NT-
ProBNP huyét thanh vao thoi diém 24 gio sau phau thuét.
- Chup X-Quang tim phdi va dién tam do
- Siéu am tim: d4nh gia phan suét tong mau thét trai (EF).
= Pdnh gid tién trién sau diéu tri
Trude khi ra vién, tién trién cia bénh nhan sau diéu tri dugc danh
gi4 va chia thanh cac muc do: tién trién tét, xau hodc tir vong.
s Nhém chirng
Dinh luong ndng do NT-ProBNP huyét thanh ngay tai thoi diém tré dén
kham bénh khi chua str dung bat ctr liéu phap diéu tri nao.
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~ CHUONG 3
KET QUA NGHIEN CUU
3.1. Pic diém chung ciia di twong nghién ciru
Trong thoi gian tir thang 4 nam 2013 dén thang 10 nam 2018, ching toi lua
chon dugc 136 bénh nhén suy tim ¢6 di1 tiéu chuan tham gia nghién ctru.
3.1.1. Phan bé theo tuéi, gidi
Bing 3.1. Phén bé vé tuéi, gidi ciia doi twong nghién ciru

cre o Rs Nhom suy tim Nhom chirng
Gioi, tuoi n % I o
Nam 65 47,8 130 47,8
Nir 71 52,2 142 52,2
Tong 136 100% 272 100%
<1 tudi 62 45,6 124 45,6
1 tudi- <5 tudi 39 28,7 78 28,7
5 tudi -15 tuoi 35 25,7 70 25,7
Tuéi (thang) 14 (4-172) 14 (4-172)
(Trung vi, IQR)

v Tubi, gidi tinh :
- O ca nhom suy tim va nhom ching, tudi nhé nhat 1a 1 ngay
tudi, 16n nhét 1 15 tudi va chu yéu gip dudi 1 tudi (45,6%).
- O ca nhom suy tim va nhom chimng, tré nam chiém 47,8%, nit
chiém 52,2% va khong c6 sy khac biét giira 2 gi6i (p >0,05).
3.1.2. Phin bé theo nguyén nhén gy suy tim
Tvié 0

40% 7
35% 7~
30% ."/' ot
25%
20%
15% +
10% + -~
s, b

0%

25%
22,1%

15,4%
21 l

Viém co tim Cotim gidan Tim bdm  Céc nguyén
sinh nhéan khac

Biéu dé 3.1. Phin bé theo nguyén nhin suy tim
Nhdn xét:
- Viém co tim 12 bénh 1y thuong gap nhat chiém 37,5%, tiép theo
12 bénh co tim giéin (25%) va tim bam sinh (22,1%).
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3.2. Nong d) NT-ProBNP huyét thanh ciia d6i twong nghién ciru
3.2.1. Nong dp NT-ProBNP huyét thanh 6 nhém chirng X
Bang 3.2. Phian b6 nong do NT-ProBNP ciia nhém chiing theo tudi, giéi

— n (% NT-ProBNP
Dic diém o Trung vi (IQR) P
Nam 130 (64,6%) | 31 (19-59,4)
Gidi Nir 142 (354%) | 32(19-56.1) | 093
<1 thang 12 (4,41%) | 139(89 -157)
1 thang - <3 thang | 13 (4,78%) | 82(41-109,5) |<0,05
Tuéi |3 thang - <12 thang | 100(36,8) 51 (32-79)
1 tudi - <5 i [ 76 27.9%) | 22,5 (1641,7) |
5-15 tudi 71 (26,1%) | 21(12,5-39,4) ’
Tong 272 31 (19-57,6)
Nhdn xét:
» Tuéi

- Trung vi cua ndng do NT-ProBNP cua nhém ching la 31 pg/ml
- Nong do NT-ProBNP huyét thanh cua nhom ching cao nhat ¢ nhom
<1 thang sau d6 giam dan theo tuo6i va on dinh sau 1 tuoi.

= Giodi

- Khong c6 su khac biét nf”)ng d0 NT-ProBNP giita 2 gidi (p>0,05).

250+

200

150+

NT-ProBNP (pgiml)
o

100

r=0325 p=0,000

Tubi vio vién (thing)

T
200

Biéu db 3.2. Twong quan giiva nong dp NT-ProBNP véi tudi
Nhdn xét:
- Nong do NT-ProBNP giam din theo tudi va c6 mdi twong quan
tuyén tinh nghich giita 2 thong sd nay (r = 0,352; p <0,05).




3.2.2. Nong d9 NT-proBNP huyét thanh ciia nhém suy tim
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3.2.2.1. Nong dp NT-ProBNP v6i mirc dp suy tim
Bdng 3.3. Nong do NT-ProBNP theo mirc dj suy tim

Mirc d suy tim n (%) NTTi;?:‘lZIEI%)Ig{/)m D P
Nhe 36 (26,5%) 361 (164 - 621)

Trung binh 49 (36%) 2394 (1381- 4096) <0.01
Nang 51 (37,5%) 4138 (3463-7297) ’
Téng 100 (100%) 2778 (708-4138)

Nhdn xét

- Nf”)ng d6 NT-proBNP tang dan theo mirc do nang cua suy tim, cao nhét &
nhom suy tim mure d6 nang va thp nhat & nhém suy tim mire do nhe.

- Su khac biét ndng d6 NT-proBNP giira cac mirc d suy tim c¢6 ¥
nghia thong ké (p < 0,01).

Biéu db 3.3. Ti wong quan giita NT-ProBNP vdi diém suy tim

Nhdn xét:

NT-proBNF vao vién (pgiel]

oo

g

g

g

=084
p=0.000

o

—

s

o oem \:ﬂo

AP i s
! :

a4 o0 O_I\V—lﬂ;ﬂ'

i
8y

Didm suy tim vas vién

I\{Sng do NT-ProBNP ¢6 tuong quan tuyén tinh thuén va chit ch@
véi diém suy tim (diém Ross) (r = 0,84, p <0,001).
3.2.2.2. Moi lién quan giita nong do NT-ProBNP vdi nguyén nhdn

suy tim

Bing 3.4. Nong dp NT-ProBNPtheonguyén nhinsuy tim

Bénh Iy n (%) NTTlszggBljiIZI(&g{/)ml) p
Viemcotim | 51 (37,5%) 4138 (366 - 23541)

Co tim gian 34 (25%) 2669 (811 - 4733,5)

Tim bam sinh | 30 (22,1%) 380 (172 - 2374) <0,01
Bénh Iy khac | 21 (15,4%) 2091 (706 - 3977)

Téng 136 (100%) 2778 (708-4138)
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Nhdn xét:

- Trong c4c bénh ly gy suy tim, ndong d6 NT-ProBNP cao nhit & nhém
viém co tim (4138 pg/ml), thap nhét & nhém tim bam sinh (380 pg/ml).

- Sy khac nhau vé nong d6 NT-ProBNP giira cac nhom bénh 1y nay
¢6 y nghia thong ké (p < 0,01).
3.2.2.3. Nong dp NT-ProBNP véi phén sudt tong mdu thit trdi (EF)

§=04281
p=0.000

i

WT-prahP (pghml)

g

i

Biéu db 3.4. Twong quan giita néong dp NT-ProBNP véi chi sé6 EF
Nhén xét: Nong do NT-ProBNP c6 tuong quan tuyén tinh nghich véi
phan suét tong mau thit trai (EF)(r = 0,428,p <0,001).

3.3. Gia tri NT-ProBNP trong chin doan, theo doi tién lwgng diéu
tri suy tim & tré em

3.3.1. Gid tri nong dp NT-ProBNP trong chin dodn suy tim

3.3.1.1. Moi lién quan giita nong do NT-ProBNP ciia nhém suy tim
voi nhom chieng

p.00L

8000 001

P01

623,35

g
8

NT-proBNP (pgimi)
g

001

3615

=

Suytm Sury trm EF blotin Suytim rive tinom chamg

Biéu db 3.5. So sanh nong dp NT-ProBNP ciia nhém suy tim
voi nhom chirng

31
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Nhdn xét:

- Nong d6 NT-ProBNP ¢ nhém suy tim cao hon nhém ching c6 ¥
nghia thong ké (p < 0,001).

- Nong d6 NT-ProBNP ctia nhém suy tim c6 EF bao ton va nhom suy tim
murc d nhe déu cao hon ¢6 y nghia thong ké so voi nhoém ching (p < 0,001).
3.3.1.2. Piém cdt ciia NT-ProBNP trong chén dodn suy tim

1_17
—

Do nhay

8
- Cuteoff: 314,5 pa/ml
- D nhay: §8.2%
B - B u: 66.7%
021 d

- AUC: 0.810(0.710 - 0.909)

o s
1 - Spacificity

bé dac h’;eu

Biéu db 3.6. Dwong cong ROC trong chén dodn suy tim
Nhin xét

Diém cit toi wu cia NT-ProBNP 1a 314,5 pg/ml ¢6 gia tri dé xac dinh
ranh gidi gitra tré suy tim (tir mirc d6 nhe dén ning) va khéng suy tim cho
moi lira tudi v6i do nhay 1a 88,2%, do dic hiéu 1a 66,7% va dién tich dudi
duong cong 12 0,81 (0,71 — 0,909).
3.3.1.3. Nong dé NT-ProBNP trong chén dodn réi loan chirc nang tim
thu that trai

3492 pgfm|

il

EF e 3% EF 2 3%

Biéu db 3.7. Twong quan giita NT-ProBNP vdi phin sudt téng mdu
that trdi

14

Nhdn xét:

- O nhém suy tim, ndng d6 NT-ProBNP ¢ nhém khong cé rdi loan
chirc nang tam thu (EF>50%) cao hon c6 y nghia thong ké so v&i nhom
¢6 rbi loan chirc nang tim thu (EF bao ton) véi p<0,001.

Cut-off: 672,5 pg'm| JJ

Bo nhay
bl

D6 dc higu

Biéu dé 3.8. Puvmg cong ROC trong chin dozn réi loan tim thu that trii
Diém cit t6i vu ciia NT-ProBNP huyét thanh 1a 672,5 pg/ml c6 gia tr

xac dinh tré c6 nguy co rdi loan chirc nang tam thu thét trai (EF < 50%)

véi do nhay 1a 92,9%, d¢ dac hi¢u 1a 53,6% va dién tich dudi duong

cong la 0,781 (0,704 - 0,858).

3.3.2. Gid tri NT-ProBNP trong theo doi tién lrong diéu tri suy tim tré em

3.3.2.1. Twong quan giita nong dp NT-ProBNP véi két qua diéu tri suy tim

NT-proBXP (pg/ml)
10000 Qg

Tifn trisnxéu  Tiém tn tot T veng Khénzti vonz

Biéu do 3.9. Moy lién quan giita nong dg NT-ProBNP vdi két qui diéu tri
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Nhdn xét:

- Trung vi ndng d6 NT-ProBNP ¢ nhom tién trién xau 1a 4138 pg/ml
cao hon nhom tién trién tot (2329 pg/ml) véi p<0,05.

- Nodng d6 NT-ProBNP ciia nhom tir vong cao hon véi nhém khong
tr vong (trung vi 1a 4138 so véi 2374 pg/ml) voi p<0,05.
3.3.2.2. Piém cdt ciia NT-ProBNP trong dir dodn két qua diéu tri

v’ Tién trién tot - xdu

- Diém cit ti wu ctia ndng dd NT-ProBNP huyét thanh 1a 2778 pg/ml
¢6 d6 nhay la 72,6%, d0¢ dac hi€u la 80% va dién tich dudi duong cong
ROC 14 0.802 (0.707 — 0.897) trong du doan dap tng kém véi didu tri.

v’ Tién luong tir vong
- Piém cit ti vu ctia ndng d6 NT-ProBNP huyét thanh 1a 5015 pg/ml

d6 nhay 1a 76,3%, d9 dac hi¢u la 68,2% va dién tich dudi duong cong la
0,814 (0,733 - 0,896) trong tién lugng tir vong.
3.3.2.3. Vai tro ctia NT-ProBNP trong tién lugng tir vong

Khi phan tich mé hinh hdi quy logistic da bién, chung t6i thdy cac
yéu t6 khi vao vién gdm: ndng d6 NT-ProBNP, phan suét tong mau that
trai (EF), muc do suy tim 14 cac yéu lién quan dén tir vong.

Bing 3.5. M6 hinh dw bdo cdc yéu t6 tién lwong tir vong

Yéu to OR CI 95% p
Mic d6 suy tim 7,363 2,003 - 27,067 <0,05
EF (%) 0,941 0,889 - 0,995 <0,05
NT-ProBNP (pg/ml) 1,021 1,004-1,152 <0,05
Nhdn xét:

- Mirc d6 suy tim cang ning 1a yéu t6 lam ting nguy co tir vong voi
OR = 7,363, 95% CI (2,003 — 27,067).

- EF cang thép lam ting nguy co tir vong (OR = 0,941), 95% CI (0,889 —
0,995).

- Nong do NT-ProBNP cang cao lam ting nguy co tir vong OR=1,021,
95 CI (1,004-1,152).
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3.3.2.4. Vai tro ciia NT-ProBNP trong tién lwong phdu thudt tim bam sinh

=058, p=0001

I [EEET=r)
=0645,p=000 L

e
tich cwe (gié)

Biéu dé 3.10. Twong quan giiva nong dp NT-ProBNP truwéc phiu
thudt véi cdc yéu to tién luong diéu tri
Nhdn xét:
Néng d6 NT-ProBNP trudc phiu thuat déu twong quan tuyén tinh
thuan chiéu voi thoi gian thd may (1= 0,645, p <0,001), thoi gian nim

héi strc tich cuc (= 0,576, p<0,001) va thoi gian dung thudc co bop co
tim (r=0,516, p<0,06).

r=0421,p=002

may (gio) Thoi gian nim didu i tch cue (go) Theigian ding vin mach (is)

Biéu dé 3.11. Twong quan giita néng dp NT-ProBNP thoi diém
24 gio' sau phéu thudt véi cdc yéu té tién lwong diéu tri

Nhdn xét:

Nong do NT-ProBNP ¢ thoi diém 24 gio sau phiu thuat tuong
quan tuyen tinh thuén voi thoi gian tho may (r= 0,421, p=0,02), thoi
gian nam hdi sirc tich cuc (r= 0,394, p=0,031) va thoi gian dung thudc
co bop co tim (r= 0,396, p=0,029).
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CHUONG 4
BAN LUAN

4.1. Pic diém chung ciia nhém nghién ciru
4.1.1.Tuéi, gidi

- Tudi:

Trong nghién ctru, tudi vao vién ciia nhom suy tim lira tudi thudng
gip nhét 1 dudi 1 tudi, chiém 45,6% (Bang 3.1). Tac gia ciia Massin M
va cOng su trong nghién cltu cling dua ra nhan dinh tuong tu khi cho
rang suy tim & tré em chu yéu xay ra trong 1 nam dau doi [2].

- Gioi tinh:

Trong nghién ctru, ty 1& suy tim & tré nam 1 47,8%, nit chiém
52,2% va khong c6 su khac biét vé ty 1é nay giira 2 gi6i (p >0,05) (Bang
3.1). Tuong tu, tac gia Chong Shu-Ling ciing cho thiy & tré em khong
¢6 khéc biét vé ty 18 mic suy tim giita nam va nit [108].

4.1.2. Phin bé cdc nguyén nhén gay suy tim

Két qua nghién ctru cua chiing t6i cho théy, su phan b cac nguyén
nhan giy suy tim nhu sau: viém co tim chiém ty 18 cao nhat (37,5%),
sau d6 1a bénh co tim gidn (25%) va tim bam sinh 1a 22,1%.

O tré em, cac nghién ciru déu cho thdy nguyén nhan gy suy tim c6
su khac biét so voi nguoi 16n. O ngudi 16n, cac nguyén nhan gy suy
tim cht yéu 1a cac bénh 1y do cao huyét ap, bénh Iy mach vanh, van
tim,...Vé phan bd nguyén nhan giy suy tim theo tudi, ching t6i nhan
thdy trong viém co tim, lira tudi mic bénh thuong gip cha yéu & tré 16n
v6i d6 tudi tir 5 dén 15 tudi (chiém 39,2%). O nhom tim bam sinh,
chung t6i chil yéu gip & tré dudi 1 tudi, chiém ty 18 43,5%. Cac nghién
clru nudc ngoai & tré em bi suy tim ciing cho thiy ciing cho thiy lta
tudi bi viém co tim thuong gap & tré 16n, trong khi d6 tim bam sinh chu

yéu gap ¢ nhom dudi 1 tudi.
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4.2. Nong dd NT-ProBNP huyét thanh trong ciia nhém nghién ctru
4.2.1. Nong dp NT-ProBNP huyét thanh ciia nhém chirng

Két qua ctia nghién ciru chung toi cho thay gié tri trung vi cia nong
d0 NT-ProBNP cua nhom chung 1a 31 pg/ml, (IQR:19-57,6 pg/ml)
(Bang 3.2). Cac nghién ctru ¢ nudengoai cling dua ra cac gia tri khac
nhau vé ndng d6 NT-ProBNP cua tré nhom chimg 1a cac tré khoé¢ manh
hoic tré khong mic cac bénh 1y tim mach.
Bing 4.1.Nong dé NT-ProBNP ¢ tré nhém chiing ciia cic nghién ciu

. 2 NT-ProBP (pg/ml)
Tac gia C& mau Lira tu6i )
Trung vi (IQR)
Chung t6i 272 1 thang - 15 tudi 31 (19-57,6)
Ralf Geige 102 1 thang- 18 tuoi 76,7 (35 -122,4)
Cohen 13 1 - 36 thang 89 (88 -292)
Jakob A 89 2 tudi- 15 tuoi 66 (23-105)
Hauser

Su khac nhau vé nong dd NT-ProBNP nhom chimng giita cac tac
gia theo chung t6i 1a do sy khong twong dong vé tudi, ¢& mau giita cac
nghién ctru. Ngoai ra, theo ching t6i mot sd nghién ciru khac chua loai
trir duge cac yéu t6 co thé gy ting ndng dd NT-ProBNP nhu thiéu
méu, viém phoi, béo phi ...
4.2.1.1. Nong @é NT-ProBNP huyét thanh ciia nhém chirng theo tudi

Két qua cua nghién ciru chung t6i cho thiy ndng d6 NT-ProBNP
ciia nhom chimg tuong quan nghich bién so véi tudi (r = - 0,352;
p<0,05) (Biéu d 3.2). Két qua nay cho thiy chi sé nay giam dan theo
tudi, c6 nghia 1a tudi cang cao thi ndng d6 NT-ProBNP cang giam va
nguoc lai. Cac nghién cltu & nudc ngoai trén tré khoé manh hodc tré
khong méc bénh 1y tim mach ciing dwa ra nhan dinh tuong tw nhu ching
t6i. Theo bang 3.2 chung t6i nhan thdy ndng do6 NT-ProBNP ting cao &

thoi ky so sinh sau do giam dan sau lira tudi nay va 6n dinh sau 1 tudi.
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4.2.1.2.Nong dé NT-ProBNP huyét thanh ciia nhom chimg theo gidi tinh

O nhom chiing, chung toi khong thdy sw khac biét giira 2 gidi vé
ndng d6 NT-ProBNP huyét thanh. Gia tri trung vi & nhom tré nam la 31
pg/ml, (IQR:19-59,4pg/ml), nit 1a 32 pg/ml, (IQR: 19-56,1) pg/ml va su
khac biét khong c6 y nghia théng ké (p>0,05) (Bang 3.2). Cac nghién
clru nude ngoai ciing dua ra nhan dinh tuong ty khi cho thy nong do
NT-ProBNP ¢ tré khoé manh khong c6 sy khac nhau vé gidi tinh [115].
Theo tac gia Nir A, ¢ tré khoé manh duéi 13 tudi ndng d6 NT-proBNP
khong khéc biét giita hai gi¢i. Sau do tudi nay, ndng d6 NT-proBNP &
tré trai thap hon tré gai, didu nay co thé lién quan dén ndng do estrogen
(hoat hoa gen téng hop peptide loi niéu) va androgen (Iam giam ndng
do6 peptid loi nigu).
4.2.2. Nong dp NT-ProBNP huyét thanh ciia nhém suy tim
4.2.2.1. Gid tri nong dé NT-ProBNP ciia nhém suy tim

Két qua cho thdy, ndng d6 NT-ProBNP huyét thanh ciia nhom suy
tim c6 gia tri trung vi 1a 2778 pg/ml, IQR (708-4138) pg/ml (Bang 3.3).
Cac nghién ciru & nude ngoai ciing dwa ra cac gia tri khac nhau vé ndng
d6 NT-ProBNP ¢ tré em suy tim. Nong do NT-ProBNP & tré em suy
tim khac nhau giita céc tac gia theo chung t6i sy 1a do sy khong dong
nhét gitra cic quan thé nghién ctru nhu sy phan bd vé tudi, cac bénh ly
gdy suy tim cling nhu muc d¢ suy tim.
4.2.2.2. Twong quan giita nong dé NT-ProBNP véi mirc d suy tim va
nguyén nhdn suy tim

Két qua nghién ctru cho thay, ndng do NT-ProBNP huyét thanh
gia tang tuong Ung v6i mirc do suy tim tir nhe dén nang vai sy khac biét
¢6 y nghia théng ké (p < 0,01) (Bang 3.3.). Tuong tu theo biéu d6 3.3,
chiing t6i nhan thay ndng d6 NT-ProBNP co twong quan thudn va chat
ch@ véi diém suy tim (r= 0,84, p<0,001).

Khi so sanh theo cac nguyén nhan giy suy tim, két qua cho thdy

nf")ng d6 NT-ProBNP ting rit cao & nhoém bénh viém co tim cao hon
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han nhom bénh 1y khac nhu bénh co tim gian, tim bim sinh. Diéu nay
cho thiy trong suy tim khoi phat nhanh va dot ngot, nong do NT-
ProBNP tang cao hon so v&i nhdém co tién trién man tinh

Trong suy tim cip, tinh trang gia ting vé ap lyc ciing nhur thé tich
budng tim xdy ra nhanh chéng, dot ngot 1a yéu to gy phong thich dan
dén lam gia ting nhanh ndng d6 NT-ProBNP huyét thanh.
4.2.2.3. Tuong quan giita nong dj NT-ProBNP véi phdn sudt tong mdu

that trdi

Két qua ¢ biéu d6 3.4 cho thdy, ndng d6 NT-proBNP co twong
quan nghich v6i phén sé tong mau that trai (p <0,001, r = -0,428). Piéu
ndy cho thdy, v6i tré suy tim c¢6 chirc ning tim thu that trai giam thi
nong @6 NT-ProBNP huyét thanh ting twong (mg va nguoc lai. Céc tac
gia nudc ngoai ciing dwa ra nhan dinh twong ty va cho rang ndng do
NT-ProBNP ¢6 vai tro quan trong trong danh gia tinh trang suy chirc

nang thit trai ¢ tré em.

4.3. Gia tri ndng dONT-ProBNP huyét thanh trong chin doan va tién
lwong diéu tri suy tim

4.3.1.Gid tri nong d¢ NT-ProBNP huyét thanh trong chan dodn suy tim
4.3.1.1.50 sanh nong dg NT-ProBNP ciia nhom suy tim v6i nhém chimg

Khi so sanh giita nhém suy tim v6i nhom chimg, qua biéu do 3.5
ching t6i thiy trung vi ctia ndng d6 NT-ProBNP & nhém suy tim 1a
2778 pg/ml cao hon han nhém ching (31 pg/ ml) va sy khac biét c6 ¥
nghia théng ké véi p<0,001. Ngoai ra, & nhiing tré suy tim mirc do nhe
hodc suy tim ¢ phan suét tdng mau bao ton, ndng dd6 NT-ProBNP déu
tang cao hon nhom chimg (p<0,01). Két qua nay cho thiy, nong do NT-
ProBNP ting cao ngay ca khi suy tim con nhe va chua c6 réi loan chirc
nang tam thu thét trai. Vi thé, day 1a 1a ddu 4n sinh hoc c6 d6 nhay cao

trong chin doan suy tim & tré em.
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4.3.1.2. Piém cat ciia NT-ProBNP huyét thanh trong chdn dodn suy tim

Két qua nghién ctu cho thiy véi diém cit cia nong d6 NT-
ProBNP huyét thanh 1a 314,5 pg/ml 1a ngudng giéi han t6i wu dé xac
dinh ranh giGi gitra tré suy tim (tir mic d6 nhe dén ning) va khong suy
tim cho moi ltra tudi (Biéu d6 3.6). Pay la diém cit co gia tri cia goi ¥
chan doan suy tim voi do nhay 1a 88,2%, d§ dac hiéu 1a 66,7% va dién
tich dudi duong cong 1a 0,81 (0,71 - 0,909).
4.3.1.3.NT-ProBNP trong chan dodn réi logn chirc ning tam thu that trdi

Trong nghién ctru ching t6i, ndng d6 NT-ProBNP lic vao vién &
nhém co rdi loan chirc ning tam thu thét trai (EF <50%) c6 trung vi 1a
3492 pg/ml cao hon so véi nhom khong co EF bao ton (EF > 50%) c6
trung vi 1a 623,5 pg/ml v6i p<0,01 (Biéu dd 3.7). Didu nay cho thdy
nong d6 NT-ProBNP liic vao vién c6 lién quan véi tinh trang rdi loan
chirc nang tim thu that trai & tré suy tim. Ngoai ra, két qua nghién ciru
ciing cho thay véi diém cit cia nong d6 NT-ProBNP 14 672,5 pg/ml c6
d6 nhay 1a 92,9% va d6 dic hiéu 1a 53,6% dé xac dinh tré c6 nguy co
16i loan chirc nang tam thu thét trai voi dién tich dudi dudng cong la
0,781 (Biéu dd 3.8).

Mot s6 tac gia nude ngoai ciing cho ring nong dd NT-proBNP c6
thé dong vai tro nhu 1a mét cong cu chén doan va tién Iwong r6i loan
chirc nang tam thu that trai v6i do nhay va d¢ dic hi€u cao trong suy
tim & tré em.Vi thé, dinh lugng néng dd NT-ProBNP thuong xuyén co
vai trd phat hién cac rdi loan chirc nang thit va tién trién cia suy tim
trén 1am sang.

4.3.2. Vai tro ciia NT-ProBNP trong tién lwgng diéu tri suy tim
4.3.2.1. Vai tro cua NT-ProBNP trong danh gia mirc do suy tim va chirc
nang tim

Két qua nghién ciru cta ching toi va cac nghién ctru khac trén thé
giéi déu cho thiy, ndng d6 NT-ProBNP phan 4nh dugc mirc d6 suy tim
va chtrc ning tim thu thét trai (Biéu d6 3.3, 3.4). Vi thé trén 1am sang,
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viéc dinh luong néng do NT- proBNP thuong xuyén cd vai trd phat
hién cac rdi loan chirc ning cua thit ciing nhu tién trién cia suy tim nén
6 gia tri trong tién lugng diéu tri suy tim. Trong qué trinh diéu tri néu
ndéng d6 NT-proBNP huyét thanh ciia bénh nhan ting 1én thi can chi
dinh thém cac liéu phap diéu tri ting cudong hodc chi s nay giam dan
sau diéu tri goi y rang tinh trang suy tim d cai thién.

4.3.2.2. Moi lién quan giita nong dé NT-ProBNP véi két qua diéu tri
suy tim

Két qua diéu tri dwoc ghi nhan c6 108 trudng hop tién trién ot
chiém 79,3% va 28 trudng hop tién trién xau (20,7%) trong d6 17 tré tir
vong (12,6%) (Biéu db 3.9).

Trong nghién ctru chung t6i, ndng d6 NT-ProBNP huyét thanh luc
vao vién ¢ nhom tién trién x4u c6 trung vi 1a 4138 pg/ml cao hon nhom
tién trién t6t (2329 pg/ml) v6i p<0,01. Ngoai ra, két qua ciing cho thdy
ndéng d6 NT-ProBNP ciia nhom tir vong cao hon véi nhom khéng tir
vong (trung vi 12 4138 so v6i 2374 pg/ml) véi p<0,01 (Biéu dd 3.9).
Céc két qua nay da cho thiy ndng d6 NT-ProBNP cua tré luc vao vién
¢6 lién quan voi két qua diéu tri suy tim. Nong d6 NT-ProBNP ting cao
¢6 du doan két cuc dap ing kém véi diéu tri hodc lién quan téi tir vong.

4.3.2.3. Vai tro cua NT-ProBNP trong tién luwong tir vong

Khi phan tich mé hinh hdi quy logictis don bién va da bién, két qua
cho théy, chi s6 EF, mirc do suy tim va nf”)ng d06 NT-ProBNP lic vao
vién déu 1a yéu td lién quan dén tinh trang sdng hodc tir vong ciia bénh
nhan c6 y nghia théng ké véi p<0,05 (Bang 3.5). Cu thé, nong d6 NT-
ProBNP cang ting lam tang nguy co tu vong ¢ tré suy tim voi OR =
1,021, 95% CI (1,004-1,152).
4.3.2.4. Vai tro ciia NT-proBNP trong tién lwong phdu thudt tim bam sinh

Két qua cho thiy ndng d6 NT-ProBNP trudc phiu thuat co twong
quan tuyén tinh thuan véi thoi gian nam hdi sic tich cyc (1=0,576,
p<0,001), thoi gian thd méay (1=0,645, p<0,001) va thoi gian dung thube
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co bop co tim (r=0,516, p=0,01) (Biéu d6 3.10). Theo biéu dd 3.11, két
qua nghién ctru da cho thiy nong d6 NT-proBNP sau phiu thuat 24 gio
¢6 twong quan tuyén tinh thuén véi thoi gian diéu tri bang thude co bop
co tim (r= 0,396, p<0,05), thoi gian nam hdi stre tich cuc (= 0,394,
p=0,031) va thoi gian thé may (r= 0,421, p<0,05). Piéu nay ching to su
gia ting cta thong sb nay trudc phau thuat va 24 gid sau phiu thuat cd
vai tro tién luong mirc d6 phurc tap cua cudc phau thuat. Tuong tu véi
két qua ctia nghién ciru chung t6i, cac nghién ctru trén thé gisi nhu cia
tac gia Ronal Walsh va Gessler ciing cho thiy nong d6 NT-ProBNP
trude phau thuat c6 gia tri tién lugng diéu tri phau thut tim bam sinh &
tré em

KET LUAN

1. Nong d9 NT-ProBNP huyét thanh ciia nhém nghién ciru

- Gia tri trung vi cua néng d6 NT-ProBNP cua nhom suy tim la
2778, tor phan vi la (708 - 4138) pg/ml.

- Nong d6 NT-ProBNP ctia nhom suy tim cao hon nhém khong
mac bénh 1y tim c6 y nghia thong ké, p<0,001.

- Nong do NT-ProBNP ¢6 tuong quan thuan va chit chd véi mirc
d6 suy tim (r = 0,84, p<0,001) va tuong quan nghich véi phan suat tong
mau that trai (r = 0,43, p<0,01).

2. Gia tri chin doan va theo doi tién lwgng diéu tri suy tim

2.1. Gid tri chin dodn

- Piém cit ctia ndng d6 NT-ProBNP huyét thanh cho chan doan suy
tim moi ltra tudi 1a 314,5 pg/ml voi do nhay la 88,2%, do dac hiéu la
66,7%.
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- Piém cit ciia ndng do NT-ProBNP huyét thanh cho chan doan réi
loan chirc nang tim thu that trai 12 672,5 pg/ml ¢6 do nhay 1a 92,9% va
do dac hiéu 1a 53,6%.

2.1. Gid tri tién lwong diéu tri suy tim

- Ndng d6 NT-ProBNP huyét thanh ciia nhom suy tim khi vao vién
¢6 twong quan v6i két qua didu tri suy tim.

- Piém cit ciia ndng d6 NT-ProBNP huyét thanh 12 5015 pg/ml ¢
d6 nhay 1a 76,3% va d6 dac hiéu 1a 68,2% trong tién lugng tur vong.
Qua phan tich hdi quy da bién, nong d6 NT-ProBNP cang ting thi lam
tang nguy co tir vong.

- Trong phdu thuat tim bam sinh, ndng d6 NT-ProBNP thoi diém
true phau thudt va 24 gid sau phau thuat déu c6 turong quan thudn véi
thoi gian tho may, thoi gian nam hoi stc tich cuc va thoi gian dung

thudc co bop co tim.

KIEN NGHI

1. Phuong phap dinh lwong NT-ProBNP huyét thanh can duoc img
dung rong rai trong 1am sang dé sang loc chin doan, theo ddi diéu tri va
tién luong bénh ly tim mach & tré em c6 suy tim hodc khong suy tim.

2. Nghién ctru gié tri cia NT-ProBNP huyét thanh trén cac tré khoé
manh khong c6 bénh 1y tim mach dé c6 nhing sé liéu mang tinh hang
s6 vé n6ng d0 NT-ProBNP huyét thanh moi ltra tudi & tré em Viét Nam.
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RE

Heart failure is defined as a clinical syndrome characterized by
typical symptoms such as dyspnea, low extrimeties edema, and fatigue.
This may be accompanied by several signs such as distended jungular,
crackles and peripheral edema caused by structural or functional cardiac
abnormalities, resulting in reduced cardiac output or high intracardiac
pressure during rest or exertion.

Heart failure causes many dangerous complications, even death if
not diagnosed early and treated promptly. However, it is difficult to
diagnose heart failure in children, especially newborns and infants,
because symptoms are often discreet and non-specific. Therefore,
finding an early, easy-to-follow and accurate method of diagnosis is
essential for pediatricians.

In recent years, the role of biomarkers such as B-type sodium
diuretic peptide (BNP, NT-ProBP) in the evaluation of heart failure in
adults has been confirmed. Studies in adults have shown that serum NT-
ProBNP concentration is strongly correlated with cardiac function and
heart failure classes. Currently, there is no adequate and systematic
assessment of the role of NT-proBNP in Vietnam. Heart failure in
children. To better understand this issue, we conducted the study:
"Diagnostic value of Natriuretic Peptide type B concentration in heart
failure in children" with 2 objectives:

1. To determine serum NT-ProBNP concentration in heart failure in
children.
2. Study the value of NT-ProBNP in diagnosis, monitoring, treatment

and prognosis of heart failure in children.
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CHAPTER 1. OVERVIEW

1.1. Pediatric heart failure
1.1.1. Pathophysiology

Preload

Cardiac
output

Heart rate Stroke volume

Afterload

Figure 1.1. Influenced factors of cardiac output

1.1.2. Classification

- Location: left-sided, right-sided, and biventricular heart failure

- Progession: acute and chronic heart failure

- Function: systolic and diastolic heart failure

- Cardiac output: low-output and high-output heart fialure

- Ejection fraction: heart failure wwith decreased, borderline or
preserved ejection fraction

1.2. Diagnosis
Based on physical examination, history and investigation tools

1.2.1. Physical examintion

Signs and symptoms of heart failure are the manifestions off low
cardiac output and congstion in other organs. Typical signs and
symptoms are: tachycardia, dyspnea, hepatomegaly, and decreased
physical activities.

1.2.2. Investigation

Chest x-ray, electrocardiogram, and echocardiography are main
investigation tools in diagnosis of heart failure. Echocardiography
provides information about structure and sizes of heart chambers, and
assesses cardiac function, especially left ventricular function include:
fractional shortening (FS), ejection fraction (EF).

Nowadays, role of biomarkers, especially B-type natriuretic
peptides (BNP, NT-proBNP) in diagnosis of heart failure is emerging
and shows high sensitivity and specificity.

1.2.3. Diagnosis of heart failure according to the modified Ross
standard

Modified Ross criteria include: diaphoresis, tachypnea, breathing
patterns, respiratory rates (RR), heart rates (HR) hepatomeagaly.
Diagnosis are made when grades are more than 2 points with severity
from mild to severe (3-12 points) (Table 1.1)

Table 1.1. Modified Ross criteria

Point | 0 | 1 [ 2
History
. . Head and body at Dau va than
Diaphoresis | Head only exertion y khi nghi ngoi
Tachypnea Rare Occasionally Frequent
Examination
Breathing Normal | Retractions |  Dyspnea
RR
0 -1 years <50 50 -60 > 60
1 - 6 years <35 35-45 > 45
7 - 10 years <25 25-35 > 35
11 - 14 years <18 18 - 28 >28
HR
0 - 1 years <160 160 - 170 > 170
1 - 6 years <105 105 - 115 > 115
7 - 10 years <90 90 - 100 > 100
11 - 14 years <80 80 -90 > 90
Hepatomegaly <2 2-3 >3




7

Advantages of modified Ross criteria: simple signs and symptoms,
easy to determine and assess exactly heart failure in all ages.
1.2.4. Grading
- Signs and symptoms (classic)
- Grading: NYHA
- Staging: AHA/ACCF
- PHFI scoring
- Modified Ross criteria
Modified Ross criteria is applied in children and have 4 grades (Table 1.1):
- I: 0-2 points: no heart failure
- 1I: 3-6 points: mild
- 1II: 7-9 points: moderate
- TV: 10-12 diém: severe

1.3. Overview of B-type natriuretic peptides
1.3.1. Source, structure

Precursor of NT-proBNP is pro-pre-peptide including 134 amino
acids. 26 amino acids were removed and peptide became prohormone
BNP called proBNP;_1¢g with 108 acid amin. Afterthat, proBNP1_10g

was split by hydrolytic enzymes (furin and corin) into two parts:
terminal part include 76 amino acids (NT-proBNPj_7¢) without
bioactivity and a molecule including 32 amino acids (BNP|_37) with
bioactivity. NT-ProBNP and BNP are named B-type ngziuretic peptides

L
'0_ o0
0°° %0 1,

PreproBNP

0©'
i 1 18 17 26 27 35 96 0% %o-coou
Dwoﬂﬂge
]
6 00
0 O
0@ Cag
0® g 108
1 16 17 25 1 10 70 76 g0 0g.
H OOH | Hyf 0® COoH

Signal peptide

1 10 70 76 o?" 00
H,\ 2908600000 -000008@~ COOH H,N =09 =COOH
: 00 : BNP 1-32

NT-proBNP l

BNP 3-32

Figure 1.2. Structure of B-type natriuretic peptides
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1.3.2. Mechanism of serum NT-ProBNP release and clearance

NT-proBNP is mostly released by ventricular muscle when
pressure and volume increase in heart chambers, especially left
ventricle. Therefore, NT-proBNP is a sensitive and specific biomarker
for ventricular dysfunction.

NT-proBNP is excreted by kidney and NT-proBNP serum
concentration is inversely proportional with glomerular filtration rate.
NT-proBNP half-life is 120 minutes.

1.3.3. Quantitative measure of Serum NT-proBNP

NT-proBNP is measure by electroluminescene method and
automatic device were widely used.

In electroluminescene method, NT-proBNP was measured by
combining with sampled antigen with specific antibody of NT-proBNP
(Sandwich method). Measured sample is serum or plasma
anticoagulated by li-heparin or K2, K3-EDTA. Cross-reaction with anti-
serum of Aldosteron, ANP28, BNP32, CNP22, Endothelin, va
Angiotensin I, Angiotensin II, Angiotensin III, Renin, NT-proANP are
<0,001%. Detection limit of this method is 5 pg/mL.

1.3.4. NT-proBNP serum concentration in children and inffluenced
factors

In children, NT-proBNP concentration varies throughout
deve;opmental stages, esspecially in neonatal period. NT-proBNP
concentration rise strongly in the first 48 hours and drop quickly after 2
weeks. After neonatal period, studies showed that NT-proBNP
continued to drop and became stable in 4-15 months.

Influenced factors to NT-proBNP include renal insuffiency, sepsis,
shock, respiratory distress, obesity, severe anemia,...

1.4. Management
- Medical therapy

First choice for patient with decreased ventricular systolic function
- Invasive therapy
Indication for severe heart failure refractory to medical therapy,
include 2 options: mechancal devices and heart transplant
- Treat the etiology and precipitated factors
- Nursing care and nutrition
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CHAPTER 2
SUBJECTS AND METHODS OF RESEARCH

2.1. Research subjects

408 children at the National Hospital of Pediatrics, divided into 2 groups:
- Diseases group: 136 heart failure children
- Control group: 272 children did not suffer from cardiovascular
diseases of the same age and gender with the disease group.
- From April 2013 to October 2018.
2.1.1. Inclusion criteria

¢+ Diseases group (heart failure)
- Children with cardiovascular disease were identified based on clinical
examination, chest X-ray, electrocardiography, echocardiography and
with 3 or more points according to Ross modified standards (Table 1.1)

< Control group

- Children without cardiovascular disease were identified based on
echocardiography, electrocardiography, chest X-ray and no heart failure
according to the modified Ross standard.
- Children did not suffer from respiratory failure and circulatory failure.
2.1.2. Exclusion criteria (both disease group and control group)
- Kidney failure
- Endocrine disease
- Severe infections
- Pneumonia
- Obesity
- Severe anemia
2.2. Research Methods

2.2.1. Research design

- Research of prospective, cross-sectional description with
comparison.
2.2.2. Sample size
2.2.2.1. Research group

To select the sample size for the study of diagnostic value using the
ROC curve, we apply a sample size formula:

10
Z& x V(AUC)
2 dz
n is the number of heart failure patients
- Za =1.96 with 95% confidence
2

n=

d: expected error

- AUC: area under the curve
2

V(AUC) = (0,00099 x ™ 2) x (6a* +16)

- a=¢'(AUC) x 1,414

- ¢'is the inverse function of the standard cumulative
distribution function of the AUC.

Based on the study of Chun-Wang Lin (2013), the area under the
AUC curve in children 1-3 years old is 0.786 and takes d = 0.06, instead
of the formula we have:

1,962 x V(AUC) _
0062

132,6

In the study, we took 136 patients to satisfy the sample size
requirement.
2.2.2.2. Control group

The number of children in the control group should be collected
based on the number of heart failure patients in the proportional study:
the disease is 2: 1. Corresponding to 1 heart failure patient we selected
2 control group patients with the same age and sex. With the sample
size of heart failure group of 136 patients, we selected 272
corresponding control children.
2.3.3. Steps to conduct research

«*» Heart failure patients

Patients hospitalized atthe ER had been asked about the history of
disease, clinical examination and laboratory tests as follows:

= Clinical examination
Evaluate Symptoms and degree of heart failure follows the modified

Ross standard.
Investigations
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- Laboratory tests
Collect blood samples to quantify the NT-proBNP concentrations
in serum at the time of admission of patients to the Emergency
Department. Time of sampling points at least 1 hour after the patient
hospitalized and did not been given any treatment. With patients who
had congenital heart surgery, we measured NT-proBNP
concentrations at 24 hours after surgery.
- Chest X-ray and electrocardiogram
- Echocardiography: evaluation of  left ventricular ejection
fraction (EF).
= Assess progress after treatment
Before discharge, patient progression after treatment is assessed

and divided into levels: good progress, bad or death.

«» Control group
Quantify serum NT-ProBNP levels at the time the child arrives at the
clinic without any treatment.

CHAPTER 3
RESULTS

3.1. General characteristics of the subjects
In the period from April 2013 to October 2018, we selected 136
patients who were qualified to enroll in the study.
3.1.1. Age, sex distribution
Table 3.2. Age and sex distribution of the subjects

CHF group Control group

Age, sex a0 v n o
Male 65 47.8 130 47.8
Female 71 52.2 142 52.2
Total 136 100% 272 100%
<1 year old 62 45,6 124 45,6
1 - <5 years old 39 28,7 78 28,7
5 -15 years old 35 25,7 70 25,7
Age (month) 14 (4-172) 14 (4-72)
(Median, IQR)

12

Comment:

- In both CHF and control groups, the youngest was 1 day old, the
oldest was 15 years old, mainly seen under-1-year-old subject (45.6%).
- In both groups, boys accounted for 47.8%, girls accounted for 52.2%,
there was no statistical significance (p >0.05).

Tyle
~737.500%
40%
3506
30% 4+ 25,00%
22.100%
259
20% 1L~ 15.400%
15% +
10% +
21
5%
7 e
0% 4 ' ' - ' .
Mvocarditis  dilated cardiomyopathy? CHD Others

Figure 3.1. Etiological distribution of CHF
Comment: Myocarditis is the most common disease, accounted for 37.5%,
second is dilated cardiomyopathy (25%) and congenital heart disease
(22.1%)).
3.2. Serological NT-ProBNP concentration of the subjects
3.2.1. Serological NT-ProBNP concentration in control group

Table 3.2. Distribution of NT-ProBNP concentration according to sex

and age
. n (%) NT-ProBNP
Characteristic (Median; IQR) p
Male 130 (64.6%) | 31(19-59,4)
Sex Female 142 (35.4%) | 32(19-56,1) | 0%
<1 month old 12 (4.41%) | 139 (89 -157)
1 -<3monthsold | 13(4.78%) | 82(41-109,5) | <0.05
Age |3-<12monthsold | 100(36.8) 51(32-79)
1 - <5 years old 76 (27,9%) 22,5 (16-41,7) ~0.05
5 - 15 years old 71 (26,1%) | 21(12,5-39,4) )
Total 272 31 (19-57,6)
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Comment:

v Age
- The median value of NT-ProBNP concentration of the control group
is 31 pg/mL
- Serological NT-ProBNP concentration is highest in under one month of
age subjects then decreased with age and remains stable after 1 year of age.

v’ Sex
- There is no difference in NT-proBNP concentration between sexes
(p>0.05).

r=0325 p=0,000

250+

200

150+

NT-ProBNP (pgiml)
o

100

T
200

Age

Figure 3.2. Correlation between NT-ProBNP concentration and age
Comment:
- NT-ProBNP concentration decreased with age and had a inverse
linear correlation between the 2 parameters (r = 0.352; p <0.05)

3.2.2. Serological NT-ProBNP concentration in CHF group
3.2.2.1. NT-ProBNP with the severity of heart failure

Table 3.3. NT-ProBNP concentration with levels of heart failure
NT-ProBNP (pg/ml)

Severity n (%) Median (IQR) P
Mild 36 (26.5%) 361 (164 - 621)
Moderate 49 (36%) 2394 (1381- 4096) <0.01

Severe 51 (37.5%) 4138 (3463-7297)
Total 100 (100%) 2778 (708-4138)
Comment:

- The NT-ProBNP concentration increased with stages of heart failure,
with the highest in severe severity and lowest in mild severity.

14

- The difference of NT-ProBNP concentration in the severity of heart
failure is statistical significance (p< 0.01).
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Figure 3.3. Correlation between NT-ProBNP and heart failure cut-off point
Comment:
- NT-ProBNP concentration has a positive linear correlation with point
of heart failure (Point of Ross) (r = 0.84, p <0.001).
3.2.2.2. The correlation between NT-ProBNP concentration with the

etiology
Table 3.4. Correlation between NT-ProBNP concentration and the
etiology
Disease n (%) NT_ﬁggiﬁlnglg{/)mL) p
o 51
Myocarditis (37.5%) 4138 (366 - 23541)
Dilated 34
cardiomyopathy (25%) 2669 (811 - 4733.5)
Congenital heart 30
discase (22.1%) 380 (172 - 2374) <0.01
21
Others (15.4%) 2091 (706 - 3977)
136
Total (100%) 2778 (708-4138)
Comment:

- As for the etiology of heart failure, the NT-ProBNP concentration is
highest in myocarditis (4138 pg/mL), lowest in congenital heart disease
(380 pg/mL).

- The difference of NT-ProBNP concentration between the diseases is
statistical significance (p<0.01).
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3.2.2.3. NT-ProBNP concentration and left ventricular ejection fracture (EF)
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Figure 3.4. Correlation between NT-ProBNP concentration and EF
Comment:

- The NT-ProBNP concentration has an inverse linear correlation with
left ventricular ejection fracture (EF) (r = 0.428; p <0.001).

3.3. The value of NT-ProBNP in the diagnosis, follow-up and
prognosis of heart failure in children

3.3.1. The value of NT-ProBNP in the diagnosis of heart failure
3.3.1.1. The correlation between NT-ProBNP concentration of CHF
and control groups

2,001
2778 =
800000
p=0,01
623,5
F co0oor
-]
&
a
z
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g
Smw D e
z
200000
3615
21
o t —— T
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CHF " Preserved EF mild CHF control group

Figure 3.5. Comparison of NT-ProBNP between CHF and control
groups
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Comment:

- The NT-ProBNP concentration in CHF group is higher than in control
group. This is statistical significance (p < 0.001).

- The NT-ProBNP concentration both in CHF group with preserved EF
and mild CHF group are higher. This is statistical significance (p < 0.001).
3.3.1.2. Cut-off point of NT-ProBNP in the diagnosis of heart failure

Sensitivity

- Cut-off: 314,5 pg/ml

- Sensitivity: 88,2%

- Specificty: 66,7%

- AUC: 0,810 (0,710 - 0,909)

0. DIZ El‘ﬂ D‘E DIE 10
1 - Specifieity

Figure 3.6. ROC curve in the diagnosis of heart failure
Comment:

The optimal cut-off point of NT-ProBNP is 314.5 pg/mL, it has a
role in borderline determination between hear failure (mild to severe)
and non heart failure for all ages with the sensitivity of 88.2% and
specificity of 66.7%, the area under the ROC curve is 0.81 (0.71 —
0.909).

3.3.1.3. NT-ProBNP in the diagnosis of lefi ventricular systolic dysfunction

— Haul

0000 00

NT-proBNP (pgimi)
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Figure 3.7. The correlation between NT-ProBNP and left vent
ejection fracture
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Comment:

- In CHF group, the elevated NT-ProBNP concentration in non systolic
dysfunction patients (EF > 50%) has statistical significance in comparison
with systolic dysfunction patients (preserved EF) with p <0.001.

Sensitivity

o [ - Cut-off: 672,5 pg/ml
- Sensitivity: 92.9%

- Specificty: 53.6%
L - AUC: 0.781

an oz s o5 s 19
1 - Specificity

Figure 3.8. ROC curve in the diagnosis of left ventricular systolic
dysfunction

With the optimal serological NT-ProBNP cut-off point of 672.5
pg/mL, it has a role in the borderline determination between systolic
dysfunction (EF < 50%) and non dysfunction (EF > 50%) with the
sensitivity of 92.9% and the specificity of 53.6%, the area under the
ROC curve is 0.781 (0.704 — 0.858).
3.3.2. The value of NT-ProBNP in the follow-up and prognosis of
heart failure in children
3.3.2.1. The correlation between NT-ProBNP and the results of heart
failure treatment.
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Figure 3.9. The correlation between NT-ProBNP concentration and
treatment results

Comment:

- The median of NT-ProBNP concentration of bad progression is
4138 pg/mL, higher than good progression (2329 pg/mL) with p < 0.05.

- NT-ProBNP concentration in mortality group is higher than non-
mortality group (median 4138 and 2374, respectively) with p <0.05.
3.3.2.2. Cut-off point of NT-ProBNP in the prediction of treatment
outcome

v Good-bad progression

With the optimal serological NT-ProBNP concentration cut-off
point of 2778 pg/mL, it has a role in the borderline determination
between good and bad progression after treatment with the sensitivity of
72.6% and specificity of 80%, the area under the ROC curve is 0.802
(0.707 - 0.897)

v’ Mortality prognosis

With the optimal serological NT-ProBNP cut-off point of 5015
pg/mL, it has a role in the borderline determination between mortality
and non mortality with the sensitivity of 76,3%, and specificity of
68,2%, the area under the ROC curve is 0,814 (0,733 - 0,896).
3.3.2.3. Role of NT-ProBNP in mortality prognosis
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During the multivariate logistic regression analysis, we notice that
factors during admission: NT-ProBNP concentration, systolic ejection
fracture (EF), severity of heart failure are associated with mortality.

Table 3.5. Optimal predictive model of mortality prognostic factors

Factor OR CI 95% p
Severity 7.363 2.003 —27.067 <0.05
EF (%) 0.941 0.889 —0.995 <0.05
NT-ProBNP (pg/ml) 1.021 1.004-1.152 <0.05

Comment:

- The higher the severity, the greater risk of mortality, with OR =
7.363; 95% CI (2.003 — 27.067).

- The lower the EF, the greater risk of mortality (OR = 0.941;
95% CI (0.889 — 0.995).

- The higher the NT-ProBNP, the greater risk of mortality, with
OR=1,021, 95 CI (1,004-1,152).
3.3.2.4. The role of NT-ProBNP in the prognosis of congenital cardiac
surgery

Thotgianth iy gio) Thotgian i déut i e (o) Thoi gian ding vin maeh (i)

Figure 3.10. The correlation between NT-ProBNP before surgery and
treatment prognostic factors

Comment:

The NT-ProBNP concentration before surgery has positive linear
relationship with length mechanical ventilation (r= 0.645; p <0.001),
length of stay in ICU (r= 0.576, p<0.001) and duration of inotropic
support (r=0.516, p<0.06).
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Figure 3.11. The correlation between 24-hour-post-surgery NT-
ProBNP and treatment prognostic factors
Comment:
The NT-ProBNP concentration at 24-hour post surgery has a
positive linear relationship with length mechanical ventilation (=
0.421; p <0.02), length of stay in ICU (r= 0.394, p<0.031) and duration

of inotropic support (r=0.396, p<0.029).

DISCUSSION
4.1. General characteristics of the research group
4.1.1. Age and gender
- Age:

In the study, the hospital admission age of the heart failure
group was the most common age of less than 1 year, accounting for
45.6% (Table 3.1). Author of Massin M et al also made the comment
similar to that of heart failure in children primarily occurs in the first
year of life.

- Gender:

In the study, the rate of heart failure in boys was 47.8%, female
52.2% and there is no difference between genders (p > 0.05) (Table
3.1). Similarly, Chong Shu-Ling et al also showed that in children there
is no difference in the incidence of heart failure among boys and girls.
4.1.2. Distribution of causes of heart failure

The results of our study show that the distribution of causes of
heart failure is as follows: myocarditis accounts for the highest rate
(37.5%), followed by dilated cardiomyopathy (25%) and congenital
heart diseases are 22.1%.

In children, studies have shown that the causes of heart failure are
different from adults. In adults, the causes of heart failure are mainly
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caused by high blood pressure, coronary artery disease, heart valves,
... About the distribution of causes of heart failure by age, we found that
in myocarditis group, onset ages primarily in older children with ages
from 5 to 15 years (accounting for 39.2%). In congenital heart diseases
group, we mainly have patients under 1 year old, accounting for 43.5 %.
Other studies in children with heart failure have also shown that
myocarditis usually found in older children, while congenital heart
mainly occurs in the group under 1-year-old.
4.2. Serum NT-ProBNP concentration in the study group
4.2.1. NT-proBNP N concentration of serum of the control group

The results of our study showed that the median value of NT-
ProBNP levels of the control group was 14 pg/ml, IQR (9-31.6) pg/ml
(Table 3.2). Other studies also provide various values of proBNP
concentration of healthy children or children who do not suffer from
heart diseases.

Table 4.1 NT-proBNP level in control group of studies

Sample NT-ProBP / ml
Author Sire Ages Median ((II()ggR) :
Our study 272 1 month - 15 14 (9-31.6)
years old
Ralf Geige 102 1 month - 18 76.7 (35 -122.4)
years old
Cohen 13 1 - 36 months 89 (88 -292)
Jakob A Hauser 89 2 - 15 years old 66 (23-105)

The difference in control NT-ProBNP concentrations among the
authors is due to the incompatibility of age and sample size between
studies. In addition, according to us, other studies have not eliminated
the factors that can increase NT-ProBNP levels such as anemia,
pneumonia, obesity ...
4.2.1.1. Serum NT-ProBNP concentration of the control group by age

Results of our study showed that NT-ProBNP concentration of
control group was inversely correlated with age (r = - 0.352; p <0.05)
(Figure 3.2 ). This result shows that this index decreases with age,
meaning that the higher the age, the lower the concentration of NT-
ProBNP and vice versa. Overseas studies on healthy children or
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children without cardiovascular disease have made similar
comments. According to Table 3.2, we find that the concentration of
NT-ProBNP increases in the neonatal period then decreases after this
age of age and stabilizes after 1 year.
4.2.1. 2. Serum NT-ProBNP concentration of the control group by sex

In the control group, we found no difference between the sexes
about serum NT-ProBNP levels. Median values in boys were 14 pg /
ml, IQR (9-33.5) pg / ml, female 15 pg / ml, IQR (9-30.5) pg / ml and
the difference was not statistically significant (p> 0.05) ( Table
3.2). Other studies have made similar observations when showing NT-
ProBNP levels in  healthy children with no  gender
difference [115]. According to author Nir A, NT-proBNP levels in
healthy children under the age of 13 are not different between the
sexes. After this age, the concentration of NT-proBNP in boys is lower
than that of girls, which may be related to estrogen levels (activation of
diuretic peptide synthesis genes) and androgen (reducing diuretic peptid
concentration )...
4.2. 2. Serum NT-ProBNP concentration of heart failure group
4.2.2.1. Value of NT-ProBNP concentration of heart failure group

The results showed that serum NT-ProBNP levels of heart failure
group had median values of 2778 pg/ml, IQR (708-4138)
pg/ml (Table 3.3). Other studies also show different values for NT-
ProBNP levels in children with heart failure. The concentration of NT-
ProBNP in children with heart failure varied among the authors
according to us, due to the heterogeneity between the study populations
as to the age distribution, the conditions causing heart failure as well as
the degree of impairment. heart.
4.2.2 .2. Correlation between NT-ProBNP levels and the degree of heart
failure and heart failure

The study results showed that the concentration of serum NT-
ProBNP increased corresponding to the level of mild to severe heart failure
with significant difference (p <0.01) (Table 3.3.) . Similar to Diagram 3.3,
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we found that NT-ProBNP concentrations were positively and closely
correlated with heart failure points (r= 0.84, p <0.001).

When compared with the causes of heart failure, the results showed
that the concentration of NT-ProBNP was very high in the group of
myocarditis, which was higher than other diseases such as dilated
cardiomyopathy, congenital heart disease. This suggests that in rapid
and sudden onset of heart failure, the concentration of NT-ProBNP is
higher than that of the chronic progressive group.

In acute heart failure, the increase in pressure, as well as cardiac
volume, rapidly occurs, and sudden onset t is the trigger that leads to a
rapid increase in the concentration of NT-ProBNP.

4.2.2.3. Correlation between NT-ProBNP concentration and left
ventricular ejection fraction

The results in Figure 3.4 show that NT-proBNP concentration
is negatively correlated with left ventricular ejection fraction (p <0.001,
r = -0.428). This suggests that, for children with heart failure with
reduced left ventricular systolic function, serum NT-ProBNP
concentration increases accordingly and vice versa. Other authors have
made similar comments and believe that NT-ProBNP levels play an
important role in assessing left ventricular dysfunction in children.

4.3. Serum TN-ProBNP concentration values in diagnosis and prognosis
for heart failure treatment

4.3.1. Serum NT-ProBNP concentration value in the diagnosis of heart failure

4.3.1.1. Comparison of NT-ProBNP concentration of heart failure group
with the control group

When comparing between the heart failure group with the control
group, through Chart 3.5 we found that the median concentration of
NT-proBNP in the heart failure group was 2778 pg/ml, significantly
higher than the control group (14 pg/ml) and its statistical significance
with p < 0.001. In addition, in children with mild heart failure or heart
failure with a preserved ejection fraction, NT-ProBNP levels were
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higher than those in the group (p <0.01). This result shows that
the concentration of NT-ProBNP is even higher when heart failure is
mild and there is no left ventricular systolic dysfunction. Therefore, this
is a highly sensitive biomarker in diagnosing heart failure in children.

4.3.1.2. Cut point of serum NT-ProBNP in the diagnosis of heart failure

The results showed that the cut-off point of serum NT-ProBNP
concentration was 314.5 pg/ml, which was the optimal threshold for
determining the boundary between children with heart failure (mild to
severe) and indefinite. Heart for all ages (Figure 3.6). This is
a valuable cut-off point for the diagnosis of heart failure with sensitivity
of 88.2%, specificity of 66.7% and area under the curve of 0.81 (0.71 -
0.909).

4.3.1.3. NT-ProBNP in the diagnosis of left ventricular systolic
dysfunction

In our study, the concentration of NT-ProBNP at admission in the
group with left ventricular systolic dysfunction (EF <50%) was median
of 3492 pg/ml higher than the group without EF preserved ( EF > 50%)
has a median of 623.5 pg/ml with p <0.01 (B chart 3.7 ). This suggests
that the concentration of NT-ProBNP at admission was associated with
left ventricular systolic dysfunction in heart failure children. In addition,
the study results also showed that the cut point of NT-ProBNP
concentration was 672.5 pg/ml with a sensitivity of 92.9% and a
specificity of 53.6% to determine gender threshold term with or without
dysfunction with left ventricular systolic area under the curve was 0.781
(Figure 3. 8).

Some authors also said that the concentration of NT-proBNP may
serve as a diagnostic tool and prognostic left ventricular systolic
dysfunction with sensitivity and high specificity in heart failure in
children. Therefore, regular quantification of NT-ProBNP concentration
plays a role in the detection of clinical dysfunction and progression of
heart failure.
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4.3.2. Role of NT-ProBNP in prognosis for heart failure
4.3.2.1. The role of NT-ProBNP in assessing heart failure and heart
function

The research results of our studies around the world show that
the NT-proBNP levels reflect the degree of heart failure and left
ventricular systolic function (Figure 3.3, 3.4). Therefore, in clinical
practice, regular determination of NT-proBNP concentration has a role
in detecting dysfunction of ventricular function as well as the
progression of heart failure.in the prognosis of heart failure
treatment. During treatment, if The patient's serum NT-
proBNP concentration is increased, and more intensive therapies are
needed or this index decreases after treatment suggesting that heart
failure has improved.
4.3.2.2. Relation of NT-proBNP concentrations with the results of
treatment of heart failure

The results of treatment were recorded with 108 cases of good
progress, accounting for 79.3% and 28 cases of bad progress (20.7%) of
which 17 died (12.6%) (Chart 3.9).

In our study, the serum NT-ProBNP concentration at the hospital in
the bad group was the median of 4138 pg/ml, higher than the
progressive group (2329 pg/ml) with p <0.01. In addition, the results
also showed that the NT-ProBNP concentration of the mortality group
was higher with the non-fatal group (median was 4138 compared to
2374 pg/ml) with p <0.01 (Figure 3.9 ). These results showed that the
concentration of NT-ProBNP in the infant was associated with the
results of treatment of heart failure. Elevated NT-ProBNP levels predict
poor response to treatment or death.
4.3.2.3. The role of NT-ProBNP in the prognosis of death

When analyzing regression model logistics univariate and
multivariate outcome shows, EF and severity of heart failure and the
concentration of NT-proBNP at the hospital are all factors related to
living conditions or death The patient's significance was statistically
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significant with p <0.05 (Table 3.5).Specifically, the increased
concentration of NT-ProBNP increases the risk of death in children
with heart failure with OR = 1,121, 95% CI (1,004 - 1,252).
4.3.2.4. The role of NT-proBNP in the prognosis of congenital heart
surgery

The results showed that the concentration of NT-proBNP before
surgery operation linear correlation nth time is resuscitation area of
focus ¢ (r = 0.576, p <0.001), duration of mechanical ventilation (r =
0.645, p < 0.001) and duration of use of myocardial contractions (r =
0.516, p = 0.01) (Figure 3.10 ). According to the Chart 3.11, the study
results showed that the concentration of NT-proBNP after 24-hour
surgery had a positive linear correlation with the duration of treatment
with inotropes (r = 0.396, p <0.05)., ICU duration (r = 0.394, p =
0.031) and mechanical ventilation duration (r = 0.421, p <0.05) . This
demonstrates that the increase in this parameter before surgery and 24
hours after the surgery has a prognostic role in the complexity of the
surgery. Similar to the results of our study, studies in the world such
as Ronal Walsh and Gessler also showed that the NT-ProBNP level of
preoperative valuable therapy for the treatment of congenital heart
surgery in children.

CONCLUSION

1. Serum NT-ProBNP concentration of the research group

- The median value of NT-ProBNP concentration of heart failure
group was 2778, the quartile was (708 - 4138) pg / ml.

- The concentration of NT-ProBNP of the heart failure group was
higher than that of group without heart failure with statistical
significance, p <0.001.

- The concentration of NT-ProBNP was positively and closely
correlated with the class of heart failure (r = 0.84, p <0.001) and inversely
correlated with left ventricular ejection fraction (r = 0.43, p <0,01).
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2. Prognostic, predictive and monitoring value in heart failure
treatment
2.1. Prognostic value

- The cut-off point of serum NT-ProBNP concentration for
diagnosing heart failure of all ages was 314.5 pg/ml with a sensitivity of
88.2% and specificity of 66.7%.

- The cut-off point of serum NT-ProBNP for the diagnosis of left
ventricular systolic dysfunction was 672.5 pg/ml with a sensitivity of
92.9% and specificity of 53.6%.

2.2. Prognostic value for treatment of heart failure

- Serum NT-ProBNP concentrations of heart failure group when
hospitalized were correlated with the results of treatment of heart
failure.

- The cut-off point of serum NT-ProBNP concentration was 5015
pg/ml with a sensitivity of 76,3%, and specificity of 68,2% in the
prognosis of death. Through multivariate regression analysis, The
higher the NT-ProBNP, the greater risk of mortality, with OR=1,021, 95
CI (1,004-1,152).

- In congenital heart surgery, NT-ProBNP levels before and 24 hours
after surgery were positively correlated with mechanical ventilation time,
treatment time in PICU and treatment time with inotropes.

RECOMMENDATION

1. Quantitative methods of serum NT-ProBNP should be widely
used in clinical trials to diagnose, monitor the treatment and prognosis
of cardiovascular disease in children with or without heart failure.

2. To study the value of serum NT-ProBNP on healthy children
without cardiovascular disease to have constant data on serum NT-

ProBNP levels of all ages in Vietnamese children.

SCIENCE WORKS OF PUBLISHED AUTHOR
RELATED TO THE THESIS

Ngo Anh Vinh, Ta Anh Tuan (2012). Study on the change of
concentration of Natriuretic Peptide Typ B (Pro-BNP) in pediatric
heart failure at National Children’s Hospital, Journal of Practical
Medicine, 8 (838), 21-24.

Ngo Anh Vinh, Ta Anh Tuan (2014). Cases of cardiogenic shock
due to myocarditis. Journal of Practical Medicine, 12(946), 33-34.
Ngo Anh Vinh, Truong Thi Mai Hong (2016). The value of Type
B Diuretic Peptide (NT-ProBNP) in diagnosing heart failure in
children. Vietnamese Journal of Medicine. 4 (2), 35-37.

Ngo Anh Vinh, Le Thanh Hai, Pham Huu Hoa (2016). Role of
type B diuretic Peptide (NT-ProBNP) in prognosis of pediatric
heart failure. Journal of Pediatrics, 9 (5), 46- 51.

Ngo Anh Vinh, Truong Thi Mai Hong (2017). The role of type B
diuretic Peptide (NT-ProBNP) in assessing heart failure in
children. Clinical Medicine Journal ,108, 12(8), 19-21.

Ngo Anh Vinh, Le Thanh Hai, Nguyen Tan Hung (2018).
Determination of serum Peptide type B (NT-ProBNP) serum in
heart failure in children. Journal of Practical Medicine , 11 (1085),
101-104.



