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DANH MUC CAC CONG TRINH NGHIEN CUU
PA CONG BO LIEN QUAN PEN LUAN AN

Ping Vian Thic, Tran Thi Chi Mai, Tran Minh Dién. “Su bién
d6i nong do troponin 1 va NT-proBNP ¢ tré em sau phau thuat
tim ma tim bam sinh”, Tap chi' y hoc thanh phé Hé Chi Minh, tap
22,86 3, ndam 2018.

Ping Vian Thiic, Tran Minh Dién, Tran Thi Chi Mai. “Vai trd cua
NT-proBNP trong du doan két qua sém ¢ tré em sau phau thuat
tim mo tim bam sinh”. Tap chi'y hoc Viét Nam, tap 471, thang 10,
$6 2-2018.

Ping Vian Thuc, Tran Minh Dién, Tran Thi Chi Mai, Cao Viét
Tang, Pham Hong Son. “Vai tro ctia NT-proBNP trong dy doan
hoi chimg cung luong tim thip ¢ tré em sau phau thuat tim mo
tim bam sinh”. Tap chi y hoc Viét Nam, tap 476 thang 3 s6 1 va 2
nam 2019.



GIOI THIEU LUAN AN

Bénh ly tim bam sinh ngay cang tré nén phé bién trong céc bénh Iy
nhi khoa. Diéu trj tim bam sinh chu yéu dwa vao phau thuat tim m¢ duéi
tuan hoan ngoai co thé (THNCT), tuy nhién day la loai phau thuat (PT)
dic biét va c6 nhiéu bién chung trong giai doan hdi sitc sau mo, mot
trong cac bién chung thuong gap la tinh trang réi loan huyét dong. Hoi
ching cung lwong tim thdp (HCCLTT) 1a dién hinh cua tinh trang rdi
loan huyét dong, ty 1é mac 15-60%, anh huong dén két qua diéu tri va ty
& tir vong sau PT. Viéc xac dinh sém HCCLTT dé c6 ké hoach cho diéu
tri va du phong la rit can thiét. Tuy nhién, viéc st dung cac bién phap
xam lan dé do cung lugng tim & tré em gap nhiéu kho khan va bat loi.
Céc dau 4n sinh hoc cua tim da dwoc cac nha 1am sang nghién ctu cho
thdy c6 vai tro trong du doan HCCLTT va mét sb bién ching ciing nhu
két qua diéu tri. NT-proBNP & mot dau an sinh hoc tim dwgc phéng
thich khi c6 tinh trang cing dan lam ting ap lyc va thé tich budng tim.
Troponin | (Tnl) 1a ddu 4n sinh hoc dic hiéu cho ton thuong té bao co
tim, mot trong nhitng van dé thuong gap trong PT tim mo gay rdi loan
huyét dong va HCCLTT sau md. Tai Viét Nam, theo hiéu biét cua ching
t6i, chua co nghién ctru hé thdng vé vai trd cia troponin | va NT-proBNP
& tré em, dic biét tré sau PT tim mo tim bam sinh. Bénh vién Nhi Trung
Uong la bénh vién dau nganh trong ca nudc vé linh vyc chim soc sic
khoé nhi khoa. Hang nam c6 khoang gan 1000 ca dwoc phiu thuat tim
ma, do vay viéc theo ddi, du doan sém cac bién chimg dé c6 ké hoach
kip thoi trong du phong va diéu tri 1a rit quan trong. Xuat phat tir nhitng
ly do trén ching t6i tién hanh dé tai: Nghién ciru vai trd tién lweng caa
Troponin 1, NT-proBNP trong hai sirc sau phiu thuat tim mé & tré em
méc bénh tim bim sinh” véi myc tiéu sau:

1. Ddnh gid s bién doi nong dé Troponin |, NT-pro BNP tai cac
thoi diém trudc va sau phau thugt tim mé ¢ tré em mdc bénh tim
bam sinh.

2. Xac dinh mai lién quan giiza troponin I, NT-proBNP véi mét sé
thong sé danh gid huyét déng va chi sé thusc cuwong tim-vdn
mach sau phau thugt tim m¢ tim bam sinh.

3. Nghién cuu vai tro cua NT-proBNP va troponin | trong du dodn héi
chitng cung heong tim thap va mai lién quan dén két qua diéu tr
sém trong hoi sirc sau phau thugt tim me.



TINH CAP THIET CUA BE TAI

Tyle méc tim bam sinh ¢ tré em 0,7-1%, tai My c6 khOang 40.000
tré mac tim bam sinh trong 4 triéu tré sinh ra song. Da c6 nhiéu tién bo
trong diéu tri bang PT tim mo dusi THNCT, tuy nhién cac bién ching
trong hoi stc sau md Van la thach thirc dbi voi cac nha hoi stc tim mach
nhi khoa, dac bi¢t la van dé vé rdi loan huyét dong, hoi chang cung
lugng tim thap. Vigc phat hi¢n cac bien chiing sém va xtr tri kip thoi la
r@t can thiet nham han che tac dgf)ng xau dén két qua diéu tri. Do do, mét
van dé dat ra cho cac thay thuoc tim mach nhi khoa (ndi va ngoai tim
mach) la phai tim ra cac dau hiéu 1am sang, xét nghiém, dac biét la cac
dau 4n sinh hoc tim mach, dé dwa ra mot phuong phép du doan sém,
khach quan ddi véi céc bién chtg ciing nhu tién luong két cuc cua phau
thuat tim ma. Do vay dé tai nghién ciu vai tro tién luong cua hai dau an
sinh hoc 1a troponin I, NT-proBNP_¢ bénh nhan sau PT tim m¢ la can
thiét, co gia tri khoa hoc va thuc tidn, dong gop cho viéc nang cao chat
lwong diéu tri cac bénh tim bam sinh & tré em,

PONG GOP MOGI CUA LUAN AN
Céc diém mai dong gop cho khoa hoc va thuc tién diéu tri hdi stc
bénh nhi phau thuat tim mé tim bam sinh cua luan an 1a:

- Chtng minh duoc sy ton thwong co tim sau PT tim dudi THNCT
gay anh huong dén huyét dong thong qua su bién ddi nong d6 cua Tnl va
NT-proBNP & cac thoi diém sau PT.

- Nong d6 Tnl, NT-proBNP tai thoi diém 12 gio sau PT ¢ gié tri tién
lwong viéc sir dung thudc van mach véi lidu cao trén 15 diém va kéo dai
trén 144 gio, qua d6 gitip bac si hdi suc ¢6 ké hoach, chién luoc cho cudc
héi stc sau phau thuat.

- Tnl, NT-proBNP c0 gia tri tién luong doc 1ap d6i voi HCCLTT, la
mot bién ching nang né nhat sau phau thuat tim mo.

- Xay du:ng duoc mo hinh tién luong két hop giita chi sb Tnl, NT-
proBNP voi cac chi s6 lam sang, can 1am sang khac dbi véi HCCLTT
sau phau thuat tim mé tim bam sinh.

BO CUC LUAN AN

Luan an c6 136 trang chinh thirc, bao gom 6 phan Dit van dé (3
trang), Chuong 1: Tong quan (40 trang), Chuong 2: Ddi tugng va phuong
phap nghién cau (20 trang), Chuong 3: Két qua nghién ctu (33 trang),
Chuong 4: Ban luan (37 trang), Két luan (2 trang), Kién  nghi (1 trang).

Trong luan an c6 36 bang, 13 biéu do, 1 luu do, 6 phy luc va danh
sach bénh nhéan.

Luan &n c6 148 tai liéu tham khao bao gdm 09 tai liéu tiéng Viét
va 139 tai liéu tiéng Anh.



Chuong 1: TONG QUAN

1.1. Hdi chitrng cung lwgng tim thap sau PT tim mé tim bam sinh

- La bién ching thuong gap trong khoang 12 - 48 gid dau sau PT.

- Chén doan dya vao 1am sang thuong muon khi di c6 giam tudi mau
mo, toan chuyén hoa, lactat mau ting.

- C4c bién phap xam lan dé do cung luong tim kho thuc hén & tré em
do nhiéu nguy co, gia thanh cao.

- Mot s6 yéu td nguy co gitp tién lugng HCCLTT: tudi nho, can
nang PT thap, di tat tim phac tap, thang diém nguy co phiu thuat tim
mach RACHS-1 cao, thoi gian THNCT, cap dong mach chu, kéo dai,
tinh trang réi loan nhip...

1.2. Troponin |

- L& déu 4n sinh hoc chuyén biét cho tén thuong co tim

- Nong d6 troponin ting sau phau thuat tim c6 thé do céac co ché:

« Ton thwong thiéu mau cuc bo - tai twdi méau trong qua trinh
THNCT va bao vé tim bang dung dich liét tim.

« Chén thuong co hoc co tim trong qua trinh phau thuat

« Nhitng yéu t6 thuan loi gép phan lam ting nguy co t6n thuong co
tim trong phau thuat: tudi nho, can ning thap, di tat tim phic tap, dic biét
cac truong hop can mé co thit, kéo dai thoi gian cip PMC va thoi gian
THNCT.

Mot s6 nghién ctu cho thiy mirc ting cua troponin | sau phau
thuat tim thuong khoang trén 10 lan gia tri gioi han trén cua muc binh
thudng, sau d6 giam dan & cac thoi diém 12 gio, 24 gio, 48 gio sau PT.
Nong do troponin | cang cao sau phau thuat ching to mirc do ton thuong
co tim cang nhiéu va két qua diéu tri kém hon.

- Vai tr6 troponin | & bénh nhan sau phau thuat tim mé:

Mot trong nhiing yéu té can nguyén chinh cua HCCLTT la ton
thuong co tim trong qué trinh phau thuat dan dén mot loat cac nguy co
khac nhu rdi loan van dong ving, rdi loan co bop co tim, rdi loan dan
truyén trong co tim, khong dam bao hiéu qua nhat bop cua tim...
Troponin | va méot s6 du an sinh hoc caa tim dugc xem 1a ¢6 méi tuong
quan mat thiét véi ton thuong co tim, c6 kha ning du doan céc bién
ching vé huyét dong sau phiu thuat dac biét 1a HCCLTT, gilp céc nha
hdi strc ¢6 mot cach nhin nhan chinh xac, c6 ké hoach t6t cho ngudi bénh
nham giam tai nguy co tir vong chu phau

Mot s6 nghién ctru trong nudc vé vai tro cia troponln I chu yeu tap
chung & nguoi lon trong mot s6 bénh 1y nhu suy tim, nhoi méu co tim, hoi



ching vanh cap. M6t s6 nghién ciu & nudc ngoai con cho thay troponin Tnl
c6 tuong quan dang ké véi thoi gian thd may, thoi gian nam hoi sic, thoi
gian dung thudc van mach, ¢ tuong quan vai tir vong...

1.3. NT-proBNP

- La peptid thai natri ni¢u duoc bai tiét chinh tir tim khi c6 tinh
trang qué tai vé ap luc va thé tich buong that.

- Tuan hoan ngoai co thé trong PT tim mo 1a qua trinh khong
sinh 1i co thé dwa dén phan tng viém hé théng manh, lam giai phong
cac yéu t6 viém, cac cytokine dan dén tinh trang rdi loan chirc ning co
tim sau PT, qué trinh cap dong mach chi kéo dai, ton thuong co tim
trong phau thuat, thiéu mau cuc bo co tim, qua trinh tai tw6i mau, phu
né co tim sau phau thuat, tinh trang qua tai vé &p luc, ting ap phdi sau
phau thuat... tit ca cac 1i do trén 1a diéu kién thuan lgi cho viéc ting
cudng phong thich BNP, NT-proBNP ma ban than chung di c6 thé ting
tir truge PT do bénh tim bam sinh thi qua trinh PT dwa dén ndng do céc
chét nay cang ting cao hon & giai doan hdi sirc sau PT.

- Vai tro cua NT-proBNP & bénh nhén sau PT tim mé

+ Mot s6 nghién ciu cho thdy NT-proBNP ¢6 méi twong quan
vé6i tinh trang huyét dong sau PT tim m& nhu du doan rdi loan nhip,
liéu trinh sir dung thudc van mach véi lidu va thoi gian, dac biét 1a yéu
té doc lap trong du doan HCCLTT.

+ NT-proBNP con 1 yéu té du béo quan trong cua thoi gian nam
hoi sirc, thoi gian thd may, 1a mot chi s6 giup tién lwgng trong viéc
quan ly bénh nhan sau PT sira chira tim bam sinh, 1a ddu an sinh hoc
gilip phan tang nguy co tim mach.

Chuong 2: POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Pbi twgng nghién ciu
Bao gém nhitng bénh nhan dugc phau thuat tim ma tai bénh vién Nhi

Trung Uong trong thdi gian tir ngdy 1 thang 2 nim 2017 dén 30 thang 4
nam 2018.
2.1.1. Tiéu chuan lya chen bénh nhan gom:

- Tubi: 0 - 5 tudi.

- Puoc chan doan xéac dinh tim bam sinh bang siéu am tim va/hoic
thong tim tai Bénh vién Nhi Trung Uong.

- C6 thang diém nguy co phau thuat tim mach RACHS-1 >2

- C6 chi dinh phau thuat tim m¢ sira chira tim bam sinh.

- bi duoc phau thuat tim mé dudi THNCT.



- Pa duoc diéu tri tai khoa Hoi sac Ngoai Tim mach - Bénh vién
Nhi Trung Uong
2.1.2. Tiéu chuan loai trir:

- Bénh nhan tir vong trong phau thuat hoic ngay sau phau thuat
Bénh nhan c6 suy than trudc phau thuat (theo tiéu chuan cua RIFLE-
phu luc 2).

- Bénh nhéan khong dap tmg du tiéu chuan lya chon bénh nhan
nghién cuu.

2.2. Phwong phap nghién ctru
2.2.1. Thiét ké nghién ciru:

Phuong phap nghién ctru mo ta tién cuu, cat ngang: theo doi dién
tién ndng do dau an sinh hoc theo thoi gian (truoc phau thuat, trong hoi
stc sau phau thuat) va tim mbi twong quan véi cac bién chang lam sang,
dac biét 1a sy bién dong cua tinh trang huyét dong va cac két qua diéu tri
giai doan hoi sic sau phau thuat.

2.2.2. Qui trinh chon miu:

Phuong phap chon mau thuan tién. C& mau duoc tinh theo cong
thirc u6c tinh ¢ miu dé xac dinh d6 nhay, do dac hiéu cho mét chi s6
FP+TN FP+TN = zf_a/zxps;zx(l—zndh)
la ty 1é méc bénh hozc tlnh trang bénh ly, FP + TN la ty I¢ duong tinh gia
+ am tinh that; z: 1a hé s6 tin cay: voi a = 0,05 thi z2_ /2= 1,96; Pan la

do dac hi¢u khi st dung NT-proBNP, Tnl dé tién luong HCCLTT; w la
d6 chinh x4c mong muon. Véi Py (ty 1€ bi HCCLTT) = 0,42 (R.J. Butt va
cong su), Pan = 0,95, w = 0,04 thi ¢& mau téi thiéu udc tinh 1a n = 197.
Trong nghién ctru nay chiing t6i thu thap duoc 212 bénh nhan nghién cuu.
2.2.3. Ngi dung nghién ciu

2.2.3.1. Cac tiéu chi nghién cizu

- Tiéu chi nghién ciru cho myc tiéu 1: néng do trung binh, trung vi cua
Tnl, NT-proBNP theo thoi gian.

- Tiéu chi danh gia cho muc tiéu 2: kha nang du doan VIS, thoi gian
dung thudc van mach cua Tnl, NT-proBNP

- Tiéu chi nghién ctru muc tiéu 3: kha niang du doan HCCLTT cua Tnl,
NT,proBNP: Sp,Se, AUC, gia tri ngudng.

2.2.3.2. Quy trinh nghién ciru

Trwoc phau thugt: BN duogc siéu am tim it nhat 2 1an hozc thong tim xéac
dinh chan doan.Xét nghlem Tnl, NT-proBNP (TO0).

Trong phau thugt:Cac qui trinh phau thuat tim ma, chay may THNCT,
gay mé hdi sic trong md: dwoc thuc hién dong bo theo quy trinh cua
khoa Phau thuat gdy mé hoi sic - Trung tdm tim mach tré em, BVNTU.

xét nghiém. n = Trong do: Py



Sau phdu thuat:

- Quy trinh hdi st sau phau thuat tim mo: theo phac do hdi stc
sau PT tim mé dang ap dung tai khoa Hoi sitc Ngoai Tim mach - Bénh
vién Nhi Trung Uong.

- Siéu am tim doppler tai givong do bac si tim mach thuc hién
thuong qui trong vong 24 gio dau sau PT: Panh gia ton thuong da dugc
stra chira, phat hién ton thuong ton luu, danh gia chirc ning tim.

- Xét nghiém dinh lugng NT-proBNP va Troponin 1.

o Puoc lam tai cac thoi diém T1, T2, T3, T4 tuong tng Véi sau 1
gio, 12 gio, 24 gio, 48 gio sau khi két thic PT bénh nhan duoc chuyén ra
phong hdi stc.

o Quy trinh xét nghiém NT-proBNP: duoc thuc hién bing
phuong phap mién dich dién hoa phat quang theo nguyén Ii banh kep trén
may Cobas €601 (Roche).

o Qui trinh xét nghiém Troponin I: dugc dinh lugng bang phuong
phap mién dich dién hoa phat quang trén may ADVIA Centaur (Siemens)
dua trén nguyén Ii banh kep.
2.2.3.3. Cac bién nghién ciru
Nhitng ddic diém chung di twong nghién ciru:

o Tudi, giéi, can nang

o Piém RACHS-1 phan d9 theo thang diém nguy co phau thuat
tim mach tur 1- 6.

o Phan d suy tim truc phau thuat theo diém Ross

o Thoi gian chay may THNCT (phat): Puoc tinh tir khi bat dau
chay THNCT cho dén khi két thuc.

o Thoi gian cap DPMC (phut): Pugc tinh tir khi cap BPMC dugc
dit cho dén khi ma cap dong mach chu.

o Thoi gian phiu thuat (phat): Puoc tinh tir lic bat ddu mé nguc
dén khi déng nguc xong.

Cac bién nghién cizu cho muc tiéu 1

- Nong do troponin | va NT-proBNP: Gia tri troponin I, NT-
proBNP tai cac thoi diém: TO truéc phau thuat, T1, T2, T3, T4 tuong (ng
sau 1 gio, sau 12 gio, sau 24 gio, sau 48 gio sau khi bénh nhan duoc
chuyén ra phong hoi sic. Tir d6 tim méi twong quan véi mot sé bién
ching vé huyét dong, HCCLTT, bién chimg trong giai doan hoi sirc, két
qua diéu tri

Mot s6 yéu té anh huong dén nong do Troponin | va NT-proBNP:
tudi, can nang, thang diém RACHS-1, thoi gian cap dong mach chua, thoi
gian THNCT, thoi gian phau thuat.



Céc bién nghién ciu cho muc tiéu 2

o Mach, huyét &p, &p luc tinh mach trung tdm: Puoc theo ddi lién
tuc trén mornitor dugc ghi chép day du vao bang theo doi dau giwong
mdi 1 gio mot lan.

o Chi sb thubc van ‘Mmach-tang cuong co bop co tim (VIS): duoc
thu thap tir bang theo ddi hdi sirc sau md, dwoc ghi chép cu thé theo tung
gio, duoc tinh theo cbng thirc: VIS = Ileu dopamin mcg/kg/phat + lidu
dobutamin mcg/kg/phut + 100 x liéu adrenalin meg/kg/phit + 100 x liéu
noradrenalin mcg/kg/phat + 10 x liéu Mmilrinon mcg/kg/phit + 1000 x
lidu vasopressin meg/kg/phit.

Trong nghién cau nay VIS max duoc goi l1a cao khi > 15 diém theo
tiéu chuan cua Sanil, thoi gian dung thudc van mach duoc gol kéo dai khi
>75 bach phan vi cua mau nghién cau (144h). Tir d6 tim moi tuong quan,
kha nang dy doan thang diém VIS max trén 15 diém va thoi gian st dung
thudc van mach kéo dai > 144 gio caa troponin | va NT-proBNP.

Cac bién nghién cizu cho muc tiéu 3
Hoi chung cung luong tim thap:

Tiéu chuan chan doan: theo tiéu chuan cua Fabio Carmona khi c6 2/4
tiéu chi sau:

« Phét hién 1am sang va/hodc xét nghiém goi y dau hiéu cung luong
tim thap: Mach nhanh yéu, dau chi lanh, thoi gian nap d¢iy mao mach >3
gidy, ha huyét ap (huyét 4p tam thu dudi percentile thir 5 theo do tudi),
lwong nudéc tiéu it (<1 ml/kg/gio trong vong it nhét 6 gio, khong dap tng
VGi céc thude loi tiéu), ndng do lactate méu lién tuc ting > 2mmol/l trong
2 1an khi mau lién tiép, toan chuyén hoa.

« Thang diém thudc van mach > 20

« Tir vong do tim trong vong 48 giod sau khi phau thuat

« Phan suat tong mau that trai (LVEF)<50% thyc hién boi siéu am tim.
2.3. Thu thap va xir ly sé ligu

Thu thap sb liéu theo mAu bénh 4n nghién ctru théng nhét. Cac sb liéu
thu thap dugc nhép trén phén mém EpiData 3.1, xir ly theo cac thuét toan
théng ké y hoc trén may tinh bang chuong trinh phan mém Stata 14.2.

- Xét tuong quan giira 2 bién: Bién lién tuc va phan b chuan thi
tinh hé s6 tuong quan pearson. Voi bién blen lien tuc phan bé khong
chudn va bién thir bac (thang diém) tinh hé s6 tuong quan Spearman

- Xét kha ning du doan: HCCLTT, thoi gian st dung thudc van
mach keo dai, thoi gian the may va nam hol suc kéo dai cua troponin |,
NT- proBNP céc thoi diém.Sir dung duong cong (ROC) va tinh dién tich
dudi duong cong (AUC), chi s06 Youden Index dugc st dung dé chon
ngudng dy bao tot nhét ctia Tnl va NT-proBNP (diém cit).



- Chay md hinh phén tich hdi quy da bién logistic tim yéu t6 doc
1ap cho du doan: HCCLTT, thoi gian stir dung thuoc van mach, thoi gian
thd may, thoi gian nam hoi sac kéo dai.

) Chuong 3 )
KET QUA NGHIEN CUU

3.1. Pic diém chung cia ddi tweng nghién ciru

Nghién ciru 212 bénh nhan tim bam sinh sau phau thuat tim mo tai
Bénh vién Nhi Trung Uong tir thang 2 ndm 2017 dén thang 4 nam 2018
trong d6 134 BN 1a nam (63%), c6 58/212 nénh nhan c6 biéu hién
HCCLTT sau phiu thuat, tudi trung vi 92,5 ngay, co 83,49% dudi 12
thang, 22,64% dudi 1 thang tudi, can nang trung binh 5,09 + 2,24 kg, c6
120/212 (56,6%) bénh nhan dudi 5kg. Chu yéu I tim bam sinh phuc tap
V6i 75,94% BN c6 thang diém RACHS-1>3. C6 47,64% BN c6 biéu hién
suy tim trugc PT véi thang diém Ross >2.
3.2. Sw bién @6i nong d troponin 1 va NT-proBNP
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Biéu d6 3.1. Phan bd ndng dd troponin | theo thai gian

Nong d6 trung binh cua troponin I dat ngudng cao nhit ¢ thoi
diém T1 (68,43 ng/ml), sau d6 giam dan & céc thoi diém T2 (21,92
ng/ml), thoi diém T3 12 10,53 ng/ml, thoi diém T4 12 8,93 ng/ml. Sy thay
dbi co y nghia théng ké véi P<0,01.

Nhan xét:
a: Nong do Tnl trwéc mo thap hon cac thoi diém sau mo véi p<0,01
b: Nong do Tnl & thoi diém T1 cao hon thoi diém T2,T3,T4 v6i p<0,01
c: Ndng d6 Tnl & T3 cao hon T4 nhung khong ¥ nghia théng ké p>0,05.
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Biéu dd 3.2. Phan bd ndng @ NT-proBNP theo thoi gian

Nong do trung binh NT-proBNP truéc phau thuat 1a 1308 pg/ml,
dat ngudng cao nhat ¢ thoi diém T2 14 2133,45 pg/ml; sau d6 giam dan ¢
thoi dlem T3 (1694,03 pg/ml), thoi diém T4 1a 1476,66 pg/ml. Su khéc
biét ndng do gitra cac thoi diém co ¥ nghia théng ké vai p<0,01.

Nhan xét:

a: Nong do NT-proBNP trudc mé thap hon cac thoi diém T2, T3,

T4 c6 ¥y nghia thong ké véi p < 0,01.

b: ndng d6 NT-proBNP ¢ thoi diém T1 thip hon thoi diém T2, T3

¢6 ¥ nghia thong ké véi p < 0,01.

Bang 3.1. Twong quan ciia NT-proBNP véi tudi, can ning, thang
diém nguy co phau thuat tim mach (RACHS-1)

Thei didm Tubi Céan nang RACHS-1
r p r p r p
NT-proBNP TO -0,7 <0,01 -0,69 <0,01 0,47 | <0,01
NT-proBNP T1 -0,65 <0,01 | -0,64 <001 |0,43]| <0,01
NT-proBNP T2 -0,47 <0.01 | -0,51 <001 |042]| <0,01
NT-proBNP T3 -0,39 <0.01 -0,44 <0,01 0,36 | <0,01
NT-proBNP T4 | -0,31 <0.01 -0,31 <0,01 0,37 | <0,01

Nhan xét:

- Nong d6 NT-proBNP c6 twong quan nghich chat chd véi tudi,
can nang ¢ tat ca cac thoi diém voi p<0,01.

- Nong do NT-proBNP c6 twong quan dong bién véi thang diém
nguy co phau thuat RACHS-1 & tit ca cac thoi diém véi p<0,01.



Béng 3.2. Méi twong quan giira troponin | ndng d cao nhat (T1) véi
thai gian THNCT, theoi gian cap dgng mach chi, thoi gian phau thuat

Yéu to r p Phuong trinh tuyén tinh
Thoi gian THNCT 0,37 | <0,01 y=0,21x+127,87
Thaoi gian cap PMC 0,48 | <0,01 y =0,22x+84,78
Thoi gian Phau thuat 0,33 | <0,01 y=0,26x+238,58

Nhan xét: Nong d6 troponin | cao nhat ¢ thoi diem T1 c6 moi
twong quan thuan chiéu véi thoi gian THNCT, thoi gian cap dong mach
chu, thoi gian phau thuat vai p < 0,01.
3.3. Mai lién quan giira troponin | va NT-proBNP véi thang diém
thudc van mach ting cudng co bép co tim (VIS).

Bang 3.3. Pic diém chung ciia thang diém VIS max, thai gian sir

dung thudc van mach

Trung binh | Trung vi (khoang | min | Max
twr phén vi)
VIS max 15,03£15,06 10(7,5-17,5) 2 95
Thoi gian sir dung | 120,13+110,06 96(60-144) 24 | 760
thudc van mach

Bing 3.4. Twong quan giira troponin I, NT-proBNP véi gia tri Ién
nhat caa VIS va thoi gian dung thuoc van mach.

Thei gian dung thudc
VIS max van mach
r p r p

Troponin I TO 0,29 <0,01 0,38 <0,01
Troponin I T1 0,027 0,7 0,007 0,9
Troponin | T2 0,28 <0,01 0,18 0,01
Troponin | T3 0,17 0,01 0,18 0,01
Troponin | T4 0,16 0,06 0,19 0,03
NT-proBNP TO 0,35 <0,01 0,41 <0,01
NT-proBNP T1 0,42 <0,01 0,41 <0,01
NT-proBNP T2 0,69 <0,01 0,7 <0,01
NT-proBNP T3 0,49 <0,01 0,45 <0,01
NT-proBNP T4 0,32 <0,01 0,4 <0,01

Nhan xét:

- O thoi diém truéc phiu thuat ndng do troponin I ¢6 twong quan
thuan véi chi s6 VIS max va thoi gian str dung thudc van mach.

- Nong do NT-proBNP c6 tuong quan thuan véi chi s6 VISmax va
thoi gian st dung thudc van mach & tat ca cac thoi diém nhung tuong

quan manh nhat 1a & thoi diém T2.




e Kha ning du doan VIS lidu cao cuaa troponin | va NT-
proBNP thoi diém T2.

Khi xét kha ning dy doan VIS lidu cao trén 15 diém cua
troponin | va NT-proBNP & tat ca cac thoi diém ching tdi thay rang ¢
thoi diém T2 cho két qua AUC cao nhit.

- Biéu db 3.3. Gia tri du doan
- diém VIS cao cia Troponin
I tai T2
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proBNP tai T2
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Nhan xét: Kha nang du doan
diém VIS cao cua NT-
proBNP tai T2 véi diém cit
1562pg/ml c6 do nhay 0,83,
do dac hiéu 0,7, dién tich
dudi duong cong la 0,829.
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e Kha niing dy doan thoi gian sir dung thudc van mach kéo dai
trén 144 gio (6 ngay) ciia Troponin | va NT-proBNP thoi diém T2.

Trong nghién ctru nay gia tri 75 bach phén vi thoi gian s dung
thubc van mach cua quan thé nghién ciru 1a 144 gio. Khi xét kha nang du
doan thoi gian sir dung thudc van mach kéo dai trén 144 gio caa Tnl va
NT-proBNP ¢ tat ca cac thoi diém chang tdi thay rang ¢ thoi diém T2
cho két qua AUC cao nhit.
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Biéu d6 3.5. Gia tri dyw
doan TG dung van
mach kéo dai cia Tnl
tai T2

Nhan xét:

Kha nang du doan TG su
dung thudc van mach kéo
dai cua Tnl tai T2 vai
diém cét 22 ng/ml c6 do
nhay 0,63, d6 dac hiéu
0,61, dién tich dudi
duong cong 1a 0,6175.

Biéu d6 3.6. Gia tri duw
doan thoi gian sir dung
thudc van mach kéo dai
cua NT-proBNP tai T2
Nhan xét:

Kha niang du doan TG st
dung thudc van mach
kéo dai cua NT-proBNP
tai T2 v6i diém cat 1352
pg/ml c6 do nhay 0,84,
d6 dac hiéu 0,61, dién
tich dugi duong cong la
0,7373.



Bang 3.6. Hdi quy don bién, da bién cac yéu tb tién hrgng thai gian
sir dung thudc van mach kéo dai trén 120 gio

Pon bién

Pa bién

OR(95%Cl)

P OR(%CI) p

Tudi phiu thuat < 6 thang 1,7 (0,9-3,3) 0,08
Can ning < 5kg 1,5 (0,8-2,8) 0,1
RACHS-1> 4 1,5(0,8-2,9) 0,1
R&i loan nhip sau mo 2,3(1,2-4,6) 0,01
Suy tim trudc phau thuat 1,9(1,04-3,4) 0,03
Thoi gian THNCT > 160 phat™  2,8(1,5-5,3) <001 381,88 001
TG cap PMC > 140 phit* 2,4(1,1-5,2) 0,01
TG phau thuat > 300 phit” 2,8(1553) <001
Troponin | tai T2>22ng/ml” 1,7(1,04-3,1) 0,06
NT-proBNP tai T2>1352 7,7(36-134)  <0,01 58(2,6-12,8) <0,01
/ml”
Lactat tai szg> 1,85 mmol/l" 53(2,7-106)  <0,01 2,3(1,1-49) <001

Nhan xét: Néng dd NT-proBNP ¢ T2 > 1352 pg/ml, lactat T2 > 1,85,
thoi gian THNCT > 160 phut 1a nhitng yéu té doc lap co y nghia tién
lwong dung thudc van mach kéo dai trén 144 gid voi p < 0,05,

3.4. Gia tri tién lwgng ctiia NT-proBNP va Troponin I trong du doan
hdi chirng cung lwong tim thap
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Biéu d6 3.7. Gia tri du
doan HCCLTT cua Tnl
tai T2

Nhan xét: Kha nang du
doan HCCLTT cua
troponin | tai T2 vdi
diém cét 26 ng/ml c6 do
nhay 0,68, d6 dac hiéu
0,63, dién tich dudi
duong cong la 0,68
(95%Cl 0,57-0,78).



Biéu do 3.8. Gia tri du
doan HCCLTT cuaa
NT-proBNP tai T2
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0,72,
duong cong la 0,866.

dién

Nhan xét: Kha nang du
doan HCCLTT cua NT-
proBNP tai T2 vé6i diém
cit 1562 pg/ml c6 do
nhay 0,88, d6 dac hiéu

tich dudi

Bang 3.6. Su két hop ciia NT-proBNP T2 véi mét so yéu té khac
trong dw doan HCCLTT

Yéuth Do I Bodic | 5 c
nhay hiéu
NT-proBNP (T2) > 1562 pg/ml + lactat tai
0,69 0,92 | 0,87
(T2) > 2,25 mmol/l
NT-proBNP (T2) > 1562 pg/ml + Tnl (T2) >
P (12 be (12) 0,83 0,85 | 0,89
26 ng/ml + lactat tai T2 > 2,25 mmol/l
NT-proBNP (T2) > 1562 pg/ml + lactat tai
(T2) > 2,25 mmol/l + glucose (T2) > 11 0,76 0,91 0,9
mmol/l + thoi gian THNCT > 146 phut

Nhan xét:

Khi két 4 hop yéu t6 NT-proBNP T2 trén 1562 pg/ml véi lactat T2

trén 2,25 mmol/l va glucose T2 trén 11 mmol/l, thoi gian THNCT trén
146 pht cho thay kha ning du doan HCHHTT véi d6 nhay 0,76; d6 dic

hiéu 0,91; dién tich dudi dwong cong 0,9.




Bang 3.7. Phén tich don bién, da bién cé4c yéu to tién lwong HCCLTT

Pon bién Da bién
OR(95%CI) p OR(95%Cl) p
Tudi < 6 thang 2,5(1,2-5,1) <0,01
Can niang < 5kg 1,6(0,8-3,1) 0,1
RACHS-1 > 4 1,8(0,9-35) 0,05
Suy tim trugc mo 4,7(2,4-9,2) <0,01

Roi loan nhip sau phau thuat ~ 3,1(1,6-6,3) <0,01

TG THNCT > 146 phat” 2,8(1,5-5,2) <0,01

TG cap DMC > 142 phatt  3,1(1,4-6,9) <0,01

TG phau thuat > 295 phat” 3,6(1,8-6,9) <0,01

Glucose tai T2 >1 lmmol/l"  5,2(2,7-10,2) <0,01  3,3(1,36-8,01) 0,008

Lactate T2 > 2,25 mmol/I" _ 10(4,9-20,3) <0,01 6,38(2,85-16,36) < 0,01

NT-proBNP tai T2>1562 pg/ml”  17,1(7,2-40,2) <0,01 14,45(548-3807) < 0,01

Troponin | tai T2 > 26 ng/ml"  2,2(1,2-4,2) 0,01  2,49(1.04-5,93) 0,03

Nhan xét:

Phan tich hoi quy da bién logistic cac yéu t6 tién lugng cua
HCCLTT sau phau thuat cho thiy NT-proBNP tai T2>1562 pg/ml,
troponinl T2>26 ng/ml, lactat tai T2 > 2,25 mmol/ml, glucose tai T2 >11
mmol/ml nhitng yéu té tién luong doc lap c6 ¥ nghia théng ké.

CHUONG 4. BAN LUAN

4.1. MOT SO PAC PIEM CUA POI TUQNG NGHIEN CUU
4.1.1. Tubi, can ning phau thuat

Vai thap ky tro lai day véi mot xu the phét trién toan dién trong
diéu tri cac bénh ly tim bam sinh, c6 thé diéu tri sém ngay ca trong thoi
ky bao thai ciing da duoc nghlen ctu, Vi vay tudi phau thuat trong cac
nghién cuu thuong rat sém va bénh nhi thuong cd can ning thap Trong
nghién cau nay, tudi trung binh cia nhém nghién cau 1a 180 ngay, trung
vi la 92,5 ngay, can nang trung binh caa nhom nghlen ciru la la 5 kg,
trung vi 4,2 kg. Quan thé nghlen clru ndy tuong tu Vi quan thé cia mot
so tac gia khac trén thé gigi. Trong nghién cau cia Maria Rosa Perez
piaya, tudi trung vi cia nhém nghién cau 1 7 thang, can nang trung vi la
6 kg. Nhom bénh nhi nghién ctu cua Fabio Carmona co tudi trung binh
14 3,7 thang. Trong nghlen ctu cuia Jiangbo Qu, tudi trung binh cia bénh
nhi la 15,8 thang, can nang trung binh la 7,4+5,4 kg. Nghién ctu cua
Rowan Walsh cho thiy tudi trung binh ciia nhém nghién cau la 7,1



thang, trung vi la 4 théng Nghién ctu cta Tamass Breuer & nhém bénh
nhan dudi 1 tudi co can nang trung vi 3,9kg (3,5-4,9). Nghlen clru cua
ching t6i ¢6 do tudi va can nang kha thap, s¢ di nhu vay la vi phan lon
dbi tuong phau thuat caa ching téi 12 nhom tim bam sinh phuc tap, can
nang thap.

4.1.2. Pic diém vé phan loai tim bam sinh, thang diém nguy co phiu
thuat RACHS-1 va tinh trang suy tim trwéc phiu thuat.

Vi ty 1¢ phan 16n 1a nhitng loai bénh tim phirc tap nén da c6 nhiéu
nhitng ky thuat phau thuat phuc tap da duoc trién khai tai trung tam cua
chdng t6i. Diéu d6 duogc thé hién mot phan trong két qua nghién cau: co
t6i 75,94% sb bénh nhan c6 RACHS-1 > 3, ty 1é ndy cao hon so v&i mot
sb nghién ctu: M. R Perez piaya (47,05% BN c6 RACHS-1 >3), Tatiana
Boulos (44,32% BN c6 RACHS-1 tir 3 diém tro Ién). Tuong dong voi
loai tim bam sinh phuc tap 12 tinh trang suy tim truée phiu thuat, trong
nghién cttu nay suy tim truéc phau thuat chiém ty 1¢ 47,64% theo thang
diém Ross, cao hon mét sé trung tdm khéc. Nghién ctu cua MR
Perezpiaya c6 36,76% BN suy tim trugc PT. Sy khéc biét vé ty I& suy tim
trugc phau thuat do sy khéc biét vé& ddi teong bénh nhan nghién ciu.

4.2. SU THAY POI NONG PO TROPONIN I VA NT- -proBNP 0]
BENH NHAN TIM BAM SINH SAU PHAU THUAT TIM
4.2.1. Sw thay déi néng dp cia troponin |

Trong qué trinh phau thuat tim bam sinh co tim bi ton thuong truc
tiép tir cAc thao tac phau thuat, viéc phau tich truc tiép trén co tim, thiéu
mau cuc bo va ca qua trinh tai tudi mau... da lam gia ting dang ké nong
d6 troponin, dic biét troponin I duoc cho 1a rat dic hiéu ton thuong co
tim.

Nghién ctu caa ching toi cho thdy nong do troponin I trudc phau
thuat c6 gia tri trung vi 0,04ng/ml. Pat ngudng cao nhat & thoi diém sau
PT 1 go (T1) véi gia tri trung vi 1a 50,6 ng/ml sau d6 giam dan & thoi
d1em T2 (17,62 ng/ml), T3 (7,18ng/ml) va T4 la 5 ng/ml. Su thay doi
ndng do tai céc thoi diém co sy khac bi¢t véi p<0,01. Nong do troponin |
tang rd rét & cac thoi diém sau md so vai thoi diém trude phau thuat voi
p < 0,01. Khi so sanh nong do troponin | & thoi diém T1 cao hon ndng do
thoi diém T2, T3, T4 véi p < 0,01 (biéu d6 3.1).

Nghién ctu cua Norbert R Froese trén 99 tré tim bam sinh duoc
phau thuat tim mg thdy nong do troponin I trugc PT 12 0,02 ng/ml, thoi
diém sau 4 gio sau phau thuat la 10,6ng/ml, nong do giam dan ¢ cac thoi
diém 12 gio, 24 gio, 36 gio sau phau thuat. Tac gia Huilya Yilmaz Ak
nghién ciru trén 95 BN tim bam sinh sau phau thuat cho thay su bién doi



nong do troponin | theo thoi gian, truée PT 14 0,02 ng/ml, ting cao nhat &
thoi diém 1 gio sau PT 1a 24,82 ng/ml sau d6 giam dan ¢ thoi diém sau
PT 24 gio la 16,55 ng/ml, 48 gio 1a 11,65 ng/ml véi su khéc biét gitra cac
thoi diém c6 y nghia théng ké p<0,001.

Nong d6 troponin | trong nghién ciru cua chiing ti ¢6 cao hon cua
mot s6 tac gia ¢ tat ca cac thoi diém. Biéu nay co thé duoc ly giai boi sy
khac nhau co ban vé d6i tuong bénh nhan, ¢ thoi diém trude PT phan 16n
BN trong nghién ctu caa ching t6i 1a thugc nhém tim bam sinh phuc tap,
can nang thap, c6 biéu hién suy tim sém lam gidn budng tim, thay doi
C4u tric va ton thuong té bao co tim tir @6 lam ndng do6 troponin I trudc
phau thuat cao hon nong do binh thuong (<0,1 ng/ml). O céc thoi diém
sau phau thuat nong do troponin I ting cao hon ciing c6 thé xuit phat tir
phtic tap cua di tat tim din dén qua trinh phau thuat kéo dai, thoi gian cip
déng mach cha va thoi gian chay may THNCT kéo dai, quéa trinh bao vé
co tim con chua thuc sy duoc tot, ky thuat phu thuat chua dat duoc
nhitng chuan muc mong mudn. trong C4c trung tam lén trén thé gisi da
phau thuat tim mg trong nhiéu nam, c6 nhiéu kinh nhiém hon trong chay
méay THNCT va bao vé co tim, c6 phuong tién va ky thuat day du hon,
quy trinh téng thé cua phau thuat tim bam sinh hoan chinh hon.

4.2.2. Sw thay déi néng dp ciia NT-proBNP

Nong d6 NT-proBNP truéc phau thuat c6 gia tri trung binh 1308
pg/ml, trung vi 1a 327,9pg/ml, sau dé giam thip hon & thoi diém sau md
1 gio (trung binh: 971,4 pg/ml, trung vi 276,1pg/ml) tuy nhién khdng co
y nghia thong ké (p > 0,05). Nong d6 NT-proBNP tang tr¢ lai va dat dinh
& thoi diém 12 gio sau phau thuat 2(trung binh 133,4 pg/ml, trung vi
1393pg/ml) va giam dan ¢ thoi diém 24 va 48 gio sau phau thuat. Su
khéc biét ndng do gitra cac thoi diém co y nghia thong ké p<0,01. Nong
do NT-proBNP ¢ thoi diém T2,T3,T4 cao hon cé y nghia théng ké voi
nong do NT- proBNP truéc PT va thoi diém T1 (p<0,01) (bleu d6 3.2).

Mot vai trung tdm khac trén thé gioi ciing cho thay sy thay doi
nbng do NT-proBNP trudc va sau phau thuat. Nghién ctu cia M.R Perez
playa cho thay nong do NT-proBNP trung vi truéc phau thuat 691 pg/ml,
c6 giam xudng & thoi diém sau phiu thuat 1 gio (427 pg/ml), tuy nhién
murc giam khong c6 y nghia thong ké (p>0, 05) Nong do dat dinh & thoi
diém 12-24 gio va giam dan o thoi diém 48 va 72 gio sau PT tuy nhién
su khac biét khong c6 y nghia thong k&. Mot nghién ctu gan day cua
Jiangbo Qu nhan thdy nong do NT-proBNP trung vi truéc phau thuat la
808,6 pg/ml, tdng cao nhat ¢ thoi diém 12 gio (4561,3 pg/ml) giam dan &
thoi diém 36 gio (3465,1pg/ml).



Qua mat s6 nghién ciu thi chang toi ghi nhan thay rang c6 su
twong dong vé sy bién doi nong do NT-proBNP sau PT tim, thuong tang
dat nong do dinh ¢ khoang thoi gian sau 12 gio sau PT va giam dan ¢ cac
thoi diém sau do khi tinh trang bénh nhén 6n dinh. Diéu nay cé thé dugc
ly giai rang sau quy trinh can thlep phéu thuat phuc tap dudi sy hd tro
cia THNCT da xdy ra hang loat cac bién dong giai doan sau mé dic biét
la tinh trang t6n thuong co tim, suy tim sau mo thu'ong bleu hién ¢
khoang 12 dén 24 gio sau PT va ciing c6 thé diéu nay 1am nong do cua
mot s6 dau 4n sinh hoc cua tim ting cao & thoi diém nay trong d6 c6 NT-
proBNP. Tuy nhién nong d6 NT-proBNP & céc thoi diém gitra cac trung
tam c6 sy khac nhau va ciing khac véi két qua nghién ciru cua chiing toi.
Diéu nay co thé do su khac nhau vé ddi tuong bénh nhan bai cac loai di
tat tim, tudi can nang thoi diém phau thuat, sy tién bo ki thuat trong phau
thuat, chay may THNCT, qué trinh bao vé co tim, su chuan muc diy dua
trong hoi stic sau phau thuat. Bé ly giai thém vé bién d6i nong do cac dau
an sinh hoc cua tim trong qua trinh phau thuat tim ,bém sinh. Trong
nghién ctu nay, ching toi co tim hiu thém cac yeu to nguy co, yeu to
anh huong dén nong do cua troponin | va NT-proBNP. Két qua cho thay
ndng d6 troponin I c6 twong quan véi thoi gian cip dong mach chi, thoi
gian THNCT, thoi gian PT. Nong do NT-proBNP ¢6 twong quan vi
tudi, can ning va thang diém RACHS-1 két qua nay ciing tuong tu Voi
mot s6 nghién ctiu khéc trén thé gici.

4.3. MOl LIEN QUAN GIUA NONG PQ TROPONIN I, NT-
proBNP VOI THANG PIEM THUOC VAN MACH TANG CUONG
CO BOP CO TIM (VIS)

4.3.1. Méi twong quan giira ndng d troponin 1 va NT-proBNP véi
thang diém VIS

Thang diém VIS phan anh tinh trang st dung thudc van mach coa
moi bénh nhan do vay né glan tlep phan anh tinh trang huyet dong cua bénh
nhan d6. Néu bénh nhan c6 nhu cau st dung nhleu thudc van mach véi lidu
cao chung t6 bénh nhan d6 dang c6 r6i loan vé huyét dong tram trong, cung
lugng tim thap Vay co moi tuong quan gi gita tinh trang huyét dong- thang
diém VIS véi mot s6 dau an sinh hoc cia tim nhu Tnl, NT- proBNP"
Troponin 1, NT-proBNP da duoc chiing minh 12 gia ting ndng do khi cd ton
thuong co tim, suy tim cung luong tim thip sau phau thuat.

Két qua nghién ctu tir bang 3.4 cua ching tdi cho thdy ndng do
troponin | thoi diém TO c6 twong quan thuan véi gia tri I6n nhét cua
thang diém VIS (r=0,29, p<0,01); thoi gian sir dung thudc van mach
(r=0,38, p<0,01). Troponin I thoi diém T2 ¢ twong quan véi gia tri I6n
nhit cua thang diém VIS véi r=0,31, p<0,01. Norbert R Froese khi



nghién cau vai trd troponin | trong PT tim mg & tré em thay Tnl thoi
diém sau phau thuat 4 gio c6 twong quan tuyén tinh véi VISmax va thoi
gian sir dung thudc van mach. Trong nghién ctru caa Pau Modi, nong do
dinh cua troponin I ¢6 twong quan vai thoi gian sir dung thudc van mach
nhém théng lién that (r=0,32, p=0 ,04); nhom Fallot 4 (r=0,51, p<0,01).
Nghién ctru cua ching toi cho thiy nong do troponin | thoi dlel‘n trudc
phau thuat va sau phau thuat 12 gio 1a nhitng thoi diém c¢6 mdi tuong
quan véi VISmax va thoi gian dung thudc van mach; day 1a diém khéac so
v6i nghién ctru cia mot s trung thm khéc. Ly do cd thé do dbi tugng
bénh nhan cua ching tdi phan Ion 1a bénh nhan nho, di tat tim phac tap,
¢6 suy tim trugc mo, thoi gian cip dong mach chi, thoi gian THNCT
cling dai hon, ky thuat PT, bao vé co tim chua thuc su tét do vay nong do
dinh ¢ thoi diém ngay sau mo 12 rat cao gap tuong doi dong déu ¢ phan
I6n ddi twong nghién cau do vay khé tim duoc sy khéc biét khi xét méi
tuong quan véi cac bién chimg cling nhu cac két qua diéu tri. Nhung ¢
thoi diém sau 12 gio sau PT ndng do troponin | giam dang ké dac biét &
nhitng bénh nhan nhe, it xuat hién bién chiing tim mach, c6 thé day la Iy
do giai thich rang néu ¢ thoi diém nay véi nhitng bénh nhan ning co
ndng do troponin | van con cao thi thuc su c¢6 trong quan voi mot s6 bién
chung thuong gap, va két qua diéu tri.

Két qua nghién ciru & bang 3.4 cho thdy nong do NT-proBNP ¢ tat
ca cac thoi diém déu tuong quan véi gia tri 1on nhat thang diém VIS va
thoi gian dung thudc van mach, dic biét thoi diém sau mé ndng do dinh
sau phiu thuat (T2) cho két qua tuong quan chat ch& nhat voi VIS
(r=0,69, p<0,01); thoi gian dung thudc van mach (r=0,7, p<0,01). Nghién
ctru cua Peter Gessler vé gia tri tién luong cia NT-proBNP & tré sau
phau thuat tim bam sinh tai Thuy Si nim 2006 cho thiy nong do NT-
proBNP truéc PT c6 twong quan thoi gian sir dung thubc van mach
(r=0,56, p<0,01). Nong do NT-proBNP dinh sau PT c6 twong quan thoi
gian sir dung thudc van mach (r=0,57, p<0,01). Nghién ciau cia M.R
Perez piaya (2011) vé gia tri du doan ctia NT-proBNP cho thay nong do
dinh ciia NT-proBNP sau phau thuat c6 twong quan thuan véi VISmax
(r=0,46, p<0,01), thoi gian sir dung thudc van mach (r=0,44, p< 0,01).
Nhu vay néu nong d6 NT-proBNP trudc phau thuat hoic nong do dinh
sau phau thuat ma tang c6 kha nang dy doan liéu thubc van mach ting va
kha néng kéo dai thoi gian s dung thudc van mach.

Xuét phét tir mi twong quan nay ching t6i di tim hiéu kha ning
du doan sir dung thudc van mach liéu cao va kéo dai cua troponin | va
NT-proBNP.



4.3.2. Kha ning du doan thang diém VIS liéu cao va thoi gian sir
dung thudc van mach kéo dai cia troponin 1 va NT-proBNP

“Chang t6i tién hanh xét kha ning du doan VIS liéu cao tuc Ia trén
15 diém va thoi gian str dung van mach kéo dai trén 144 gio cua troponin
| va NT-proBNP. Bang viéc sir dung mé hinh dudng cong ROC, d6 nhay,
do dac hiéu, dién tich dudi dwong cong, gia tri cua diém cat cua mdi thoi
diém Troponin | va NT-proBNP trong du doan thang diém VIS > 15 va
thoi gian sir thuéc van mach > 144 gio duoc xac dinh. Két qua nghién
ctu cho thay ¢ thoi diém T2, nong do troponin | va NT-proBNP ¢c6 y
nghia va gia tri duy doan cao nhat. Kha ning du doan VIS cao trén 15
diém cua troponin | tai T2 véi diém cét t6i wu 1a 26 ng/ml c6 do nhay
0,64, d6 dac hiéu 0,69, dién tich dudi duong cong 0,7 (biéu d6 3.3). Kha
ning dyu doan VIS liéu cao cua NT-proBNP ¢ thoi diém T2 véi diém cit
1562 pg/ml c6 d6 nhay 0,83, d6 dac hi¢u 0,7, dién tich dudi duong cong
0,829 (biéu d6 3.4).

Ngoai quan tdm dén liéu cao cua céc thudc van mach thi trong
thuc hanh dleu trj con quan tim dén van dé thoi gian su dung thudc van
mach, chi sb nao phan anh tinh trang suy tim, ton thuong co tim s6m ma
anh huong dén viéc phéi dung kéo dai thudc van mach. Két qua nghién
ctru tir biéu d6 3.5 va biéu d6 3.6 cua ching t6i cho thay Kha nang du
doan thoi gian st dung thudc van mach kéo dai trén 144 gio caa troponin |
tai T2 c6 diém cat 22ng/ml, d6 nhay 0,63, do dac hiéu 0,61, dién tich
dudi duong cong 0,6175. Kha néng du dodn cua NT-proBNP thoi diém
T2 voi diém cat 1352 pg/ml, do nhay 0,84, do dac hi¢u 0,61, dign tich
dudi duong cong 0,74. Sau khi tién hanh phan tich don bién va hdi quy
da bién céc yéu td gitp tién luong thoi gian sir dung thudc van mach keo
dai, két qua cho thay NT-proBNP tai T2 >1352 pg/ml la yéu t6 tién
luong doc lap thoi gian sir sung thude van mach kéo dai trén 120 gio véi
OR 5,8(95CI 2,6-12,8), p<0,01 (bang 3.18). Tac gia Jiangbo Qu khi
nghién cau ve vai tro tién lugng ctia NT-proBNP & tré em sau phiu thuat
tim bam sinh dudi hd trg THNCT da dwa ra két luan ndng do NT-
proBNP ¢ tat ca cac thoi diém truéc phau thuat, sau phau thuat 1 gio, 12
gio, 36 glo déu c6 kha nang du doan thoi gian st dung thudc van mach
trén 3 ngay tuy nhién ¢ thoi diém sau phau thuat 1 gio cho két qua du
doan tot hon véi diém cit 1766 pg/ml, do nhay 83,5%, do dic hiéu
62,8%, AUC =0,79.

K&t qua nghién ciru cua ching toi cho thiy gia tri diém cét cia
NT-proBNP c6 thap hon c6 thé do sy khac nhau vé dbi twong bénh nhan
nghién ctu, mac d6 di tat tim, khac nhau vé k§ thuat trong THNCT, bao
Vé co tim, phau thuat hay van dé kiém soat giai doan hoi suc sau mo,



nhung vé co ban céc nghién ctru déu chi ra rang ¢6 moi twong quan cia
troponin I, NT-proBNP véi tinh trang huyét dong sau phau thuat, thang
diém thuéc van mach va thoi gian st dung thuc van mach.

4.4. VAI TRO CUA TROPONIN I, NT-proBNP TRONG DU POAN
HCCLTT.
4.4.1. Gia tri dgw doan HCCLTT cua troponin | va NT-proBNP

Viéc chan doan HCCLTT bang cach do xam 14n theo di cac chi
sb tim ¢6 nhiéu su cd bét loi dac biét 1a tré nho, can nang thap, chi phi
diéu tri cao; do vay hién nay it dugc ap dung tai mot s6 trung tam tim
mach trén thé giéi ciing nhu tai Viét Nam. Do vdy nhiéu trung tam trén
thé gidi chan doan HCCLTT sau phau thuat tim tré em dia vao ddc diém
lam sang khi da co tinh trang giam tudi mau ma, toan chuyén hda, lactat
méau, siéu &m tim. Trong nghién ctu nay ching tdi sir dung tiéu chuén
chan doan theo Camona Fabio, két qua cho thdy c6 58/212 bénh nhan c
HCCLTT chiém 27,36%. Ty Ié nay vé co ban twong doéng véi mot sb
trung tam khéc trén thé gioéi thuong giao dong tir 15-60%.Véi viéc chan
doan dwa vao dau hiéu trén 1am sang thi thuong 1a mudn khi da cé tinh
trang giam tudi mau moé anh huong dén chic niang cac tang. Viéc sir
dung mot s6 dau 4n sinh hoc trong du doan HCCLTT da duoc nghién
clru trong mot vai nam gan day tai mot s6 trung tdm phau thuat tim trén
thé gisi. Két qua cho thay dau 4n sinh hoc da thé hién duoc nhirng vai trd
nhit dinh trong tién lwong HCCLTT sau PT. Trong nghién ctu nay
chung t6i da ghi nhan dwoc nhitng két qua nhét dinh tir viéc xac dinh vai
trd du doan HCCLTT sau PT tim mé tim bam sinh caa troponin | va NT-
proBNP théng qua mé hinh dudng cong ROC va chi sé youden.

Biéu d6 3.7 cho thiy troponin | thoi diém T2 (sau PT 12 gio) cho
kha ning dy doan HCCLTT t6t nhat véi dién tich duéi duong cong
AUC=0,68 (95%CI 0,57-0,78), d6 nhay 0,68, d dic hiéu 0,63, diém cat
26 ng/ml. Norbert R Froese (2006-Canada) nghién ctu vé kha ning du
doan HCCLTT trén 99 tré dudi 16 tudi dugc phau thuat tim bam sinh c6
THNCT két qua cho thdy ndng do troponin | 4 gio sau PT >13ng/ml c6
kha nang du doan HCCLTT véi do nhay 0,78, do dac hiéu 0,72, dién tich
duéi duong cong 0,75. Mot nghién ctu gan day cua JL Perez-Navero
(2017 tai Tay Ban Nha) vé tim hiéu kha nang dy doan HCCLTT ctia mot
s6 chat chi diém sinh hoc sau phiu thuat tim mé ¢ tré em thay rang
troponin | sau phau thuat 2 gio > 14 ng/ml ¢ kha ning du doan HCCLTT
v6i d6 nhay 0,55, do dac hiéu 0,86, gia tri du doan duong tinh 0,6, gia tri
dy doan am tinh 0,83, AUC 0,7(95%CIl 0,58-0,81).



Két qua cua ching t6i cho thiy vai trd cua troponin 1, tuy nhién
diém khac so véi cac nghién ctru khac d6 1a thoi diém c6 kha ning du
doan HCCLTT cua ching toi 1a sau mo 12 glo trong khi cua cac tac gia
khac giao dong trong nhung gio dau sau mo va gia tri diém cét cia chung
t6i c6 cao hon. Diéu nay c6 thé duoc giai thich boi sy khac nhau co ban
vé dbi tugng nghién cau, loai di tat tim, dac biét 1a ky thuat trong phau
thuat, thoi gian cap dong mach chu va kha ning bao vé co tim c6 thé
chua thuc sy duoc tét do vay ndng do troponin | ciia phan I6n bénh nhan
trong nhiing gio dau déu rat cao do vay khdng phan anh duoc rd rét moi
tuong quan véi cac bién chimg sau PT trong d6 ¢6 HCCLTT. Do vy chi
nhitng bénh nhan thuc su nang, ton thuong co tim nhiéu thi & thoi diém
sau 12 gio ndng d6 Tnl van con cao phan anh rd hon sy twong quan cua
Tnl véi cac bién chang vé huyét dong va két qua diéu tri.

Nong do NT-proBNP tat ca cac thoi diém déu c6 kha niang du
doan HCCLTT, tuy nhién & thoi diém sau PT 12 gio cho két qua du doan
tét nhat véi do nhay 0,88, do dac hi¢u 0,72, di¢n tich dudi duong cong
AUC=0,866 vai diém cit caa NT-proBNP tim duoc la 1562 pg/ml (bleu
dd 3.8). Nam 2008 tai Brazil Fabio Camona nghién cuau ve phan tang
nguy co ciia ciia cac yéu té viém, NT-proBNP, troponin | ¢ tré so sinh va
tré nho bi mac bénh tim bam sinh duoc phiu thuat duéi THNCT. Bang
md hinh duong cong ROC két qua cho thay NT-proBNP trudc phau thuat
> 455 fmol/ml ¢c6 kha nang du doan HCCLTT véi d6 nhay 100%, do dac
hiéu 68%, gia tri du doan duong tinh 82%, gia tri 100%. Sau khi dua vao
md hinh héi quy logistic tic gia nhan dinh NT-proBNP 1a mét yéu té doc
lap trong du doan HCCLTT. Tamass Breuer (Hunggary nam 2010)
nghién ctu vé méi quan hé giira peptid thai natri ni¢u va tinh trang huyét
dong sau phau thuat tim bam sinh & tré em dudi 1 tudi. Két qua nghién
ctu cho thay nong do dinh cua NT-proBNP ¢ thoi diém 24 gio sau mo
> 2051pg/ml c6 kha nang du doan cung lugng tim thap véi chi sé tim CI
<3 I/m?/h vé&i do nhay 0,79, do dac hiéu 0,95, dién tich dusi dudng cong
AUC 0,87. T4c gia di dua ra két luan ndng dd NT-proBNP 1a mot chi b
dang tin cdy cua tinh trang huyét dong va HCCLTT sau phau thuat tim.
4.4.2. Sy két hep ciia mdt s6 yéu t6 trong dy doan HCCLTT

C6 nhiéu yeu to nguy co trudc, trong va sau phiu thuat cua
HCCLTT, nhitng yeu t6 nguy co nay c6 thé giup tién luong s6m HCCLTT
va két qua diéu tri. Xuat phat tir ly do nay chlng tdi tién hanh phan tich
don bién mot sé yéu t6 tién lwong HCCLTT tir d6 chay md hinh hdi quy da
bién tim yéu t6 c6 kha niang du doan doc 1ap voi HCCLTT sau phau thuat.
Két qua nghién ctu tir bang 3.7 cho thay nong d6 NT-proBNP thoi diém
T2 >1562 pg/ml, troponinl T2 >26 ng/ml, lactat & thoi diém T2 >2,25



mmol/l, glucose thoi diém T2>11 mmol/ 1a nhiing yéu to tién luong doc
lap cua HCCLTT. Mét s6 nghién ciu trén thé gidi ciing cho thay nhiing
két qua tuong dong. Nghién ciru cua tac gia Fabio Camona thay rang NT-
proBNP >455fmol/ml 1a yéu té doc 1ap du doan HCCLTT. Perez-Navero
trong nghién ciru vé cac diu 4n sinh hoc tim cuaa HCCLTT sau phau thuat
tim bam sinh & tré em cho thay troponin | 2 gio sau mé >14ng/ml 1 yéu té
du doan doc lap cuia HCCLTT.

Trong thuc hanh 1am sang dé du doan HCCLTT sém & BN sau
phau thuat tim mé tim bam sinh néu chi dwa vao mét yéu té thi hiéu qua
dur doan c6 thé chua duoc cao. Khi két hop mot vai yéu té cung cé gia tri
du doan sém HCCLTT thi c6 thé cho gié tri du doan véi do nhay do dac
hi¢u, dién tich dudi duong cong AUC cao hon. That vay trong nghién
ciu nay khi két hop 4 yéu t6: NT-proBNP T2 >1562 pg/ml+lactate
T2>2,25, glucose T2 >11mmol/l va thoi gian THNCT>146 phdt thi kha
nang du doan HCCLTT t6t hon v&i do nhay, do dic hiéu, dién tich dudi
duong cong lan luot 13 0,76; 0, 91; 0,91 (bang 3.6). Fabio Camona Xuit phét
tir viéc xét vai trd cua mot so yéu t viem két hop tinh trang suy tim,
chan thwong co tim véi tinh trang cung lugng tim thap ¢ tré em sau phau
thuat tim mo cho thdy khi khi két hop nong d6 NT-proBNP > 455
fmol/ml + tiéu cau sau phdu thuat 4 gio < 113.000/mm3cho thiy kha
nang du doan HCCLTT t6t hon vé6i d6 nhay 0,93, do dac hiéu 0,75, AUC
0,84. JL Perez-Navero trong nghién ctu vé cac dau an sinh hoc cua tim
v6i HCCLTT & tré em sau phau thuat tim ma thy rang viéc két hop hai
yéu té troponin | 2 gid sau phau thuat >14 ng/ml + néng d6 MR-
proADM 24 gid sau phau thuat >1,5 nmol/I 1am cai thién dang ké kha
nang dy doan HCCLTT va&i AUC 0,885 (95%CI 0,58-0,81), d6 nhay
0,45, &6 dac hiéu 0,91. Khi két hop thém thang diém st dung thubc van
mach VIS > 15,5 diém thi két qua du doan HCCLTT c6 do nhay 0,61, d¢
dic higu 0,85, AUC 0,85.

KET LUAN

Qua nghién ctiru 212 bénh nhi sau phiu thuat tim mé tim bam sinh
tai Bénh vién Nhi Trung Uong chung toi rit ra dugc mot sé két luan
chinh sau:

1. Su bién d6i ndng dd troponin I va NT-proBNP & bénh nhan
sau phau thuat tim mé tim bam sinh:

- Nong do Troponin I dat ngudng cao nhat ¢ thoi diém sau phau
thuat 1 gio, giam dan ¢ céc thoi diém sau 12 gio, 24 gio, 48 gio sau PT



v6i p<0,0001. Tang nong do Tnl c6 twong quan véi thoi gian THNCT,
thoi gian cap dong mach chu, thoi gian PT.

- Nong d6 NT-proBNP dat ngudng cao nhat ¢ thoi diém sau phau
thuat 12 gio va giam dan ¢ thoi diém sau 24 gio, sau 48 gio sau PT. Tang
nong d6 NT-proBNP c6 twong quan vé&i tudi, can ning, thang diém
RACHS-1.

2. Mai lién quan giira troponin 1, NT-proBNP véi thang diém
VIS sau phiu thuat tim mé tim bam sinh.

- Nong d6 Troponin | thoi diém sau 12 gio sau PT >26 ng/ml c6
kha ning dy doan st dung thudc van mach VIS trén 15 diém, voi diém
cit >22 ng/ml c6 kha ning du doan sir dung thudc van mach kéo dai trén
144 gio.

- Nong @6 NT-proBNP thoi diém sau 12 gio sau PT > 1562
pg/ml c6 kha nang du doan st dung thuc van mach VIS trén 15
diém, véi diém cit >1352 pg/ml c6 kha ning du doan thoi gian su
dung thudc van mach kéo dai trén 144 gio.

3. Gié tri tién lwgng cia NT-proBNP va Troponin | trong dw
do4n hdi chirng cung lwong tim thap.

- Néng do Troponin | thoi diém 12 gio sau PT > 26 pg/ml c6 kha
ning du doan HCCLTT cao nhét trong cac thoi diém. La yéu té doc lap
du doan HCCLTT.

- Nong do NT-proBNP thoi diém 12 gio sau PT >1562 pg/ml c6
kha nang du doan HCCLTT cao nhét trong cac thoi diém. La yéu té doc
Iap trong tién doan HCCLTT.

- Khi két hop 4 yéu t6: NT-proBNP sau 12 gio sau PT > 1562
pg/ml + lactat 12 gio sau PT > 2,25 mmol/l + glucose 12 gio sau PT > 11
mmol/l + thoi gian THNCT > 146 phut lam tang kha niang du doan
HCCLTT véi AUC 0,9.

KIEN NGHI

Nén lam xét nghiém troponin | va NT-proBNP thoi diém sau 12
gio sau phau thuat tim ma tim bam sinh. Néu nong do nong do troponin |
>26 ng/ml, ndng d6 NT-proBNP >1562 pg/ml can xem xét kha nang xay
ra HCCLTT dé c6 ké hoach theo d&i, du phong.
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1

INTRODUCTION

Congenital heart disease is becoming increasingly common in
pediatric  pathology. However, treatments mainly based on
cardiopulmonary bypass surgery(CPB) is a special type of surgery and
have many complications during the resuscitation period after surgery;
one of the most common complications is entanglement, hemodynamic
disorders, characterized by a low cardiac output syndrome (LCOS) (15-
60% affecting the outcome of treatment and mortality after surgery).
Early identification of LCOS for treatment and prevention planning is
essential. However, the use of invasive methods to measure cardiac
output in children has many drawbacks. Many studies on cardiac
biomarkers have shown their role in predicting LCOS, some
complications, and treatment outcomes. NT-proBNP is a cardiac
biomarker released when the pressure and volume of the heart chamber
both increase. Troponin I (Tnl) is a specific biomarker for myocardial
damage, which is one of the most common problems inopen heart
surgery. In Vietnam, to our knowledge, there has not been any systematic
study of the role of troponin | and NT-proBNP in young children
especially after congenital heart disease. The National Pediatric Hospital
is the leading hospital in the country in the field of child care, each year
there are nearly 1000 cases of open heart surgery.The monitoring and
early predictions of complications, to plan timely treatment is very
important. From the above reasons, we have carried out the thesis:
Studying the prognostic role of troponin I, NT-proBNP in critical care
after open heart surgery in children with congenital heart disease "with
the following objectives:

1. Evaluate changes in troponin | and NT-proBNP concentrations
before and after open congenital heart surgery in children.

2. Determine the relationship between troponin I, NT-proBNP and
some parameters of hemodynamic and Vasoactive Inotropic Score - VIS
after open congenital heart surgery.

3. Evaluate the role of NT-proBNP and Troponin | in predicting low
cardiac output syndrome and their relation to early treatment outcome
THE NECCESITY OF THE THESIS

The incidence of congenital heart disease in children is 0.7-1%. In the
US there are about 40,000 children with congenital heart disease in 4
million live births. There have been many advances in treatment with
open heart surgery under CPB, but there are many complications
especially hemodynamic disorders, low cardiac output syndrome in
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postoperative resuscitation which is still a challenge for peadiatric
cardiologists,. Early complications detection and timely management are
essential to limit adverse effects on treatment outcomes of open heart
surgery. Therefore, our study was carried out to determine the
prognostic role of troponin | and NT-proBNP in children after open heart
surgery. This provides the scientific evidence and practical value, may
help to improve the treatment quality of pediatric congenital heart
disease.

NEW CONTRIBUTIONS OF THIS THESIS

This study results have some contribution to the science and practice
of resuscitation for congenital cardiac patients after open heart surgery:

- Demonstration of myocardial injury after cardiac surgery under CBP
affected hemodynamics through the changes of Tnl and NT-proBNP
concentrations after surgery.

- The cut-off point of Tnl, NT-proBNP at 12 hours after cardiac
surgery were determined and they are able to predict the inotropic
therapy with high dose (VIS over 15 points) and the duration more than
120 hours, thereby helping doctors have plans for resuscitation after
surgery.

- Demonstration ofthe independent prognostic values of Tnl, NT-
proBNP for LCOS, the most serious complication after open heart
surgery.

- Prognostic model of combination Tnl, NT-proBNP with other
clinical and laboratory indicators for LCOS after congenital heart open
surgery was developed.

THESIS LAYOUT

There are 134 pages in this thesis, including: 3 pages of
introduction, 2 pages of conclusions, 1 page of recommendations, and 4
Chapters: Literature review (39 pages), Subjects and Methods (19 pages),
Results (33 pages), and Discussions (37 pages). The Thesis contains 36
Tables, 13 Firgures,147 Referrences (08 Vietnamese and 139 English
documents).

CHAPTER 1: LITERATURE REVIEW
1.1. The low cardiac output syndrome after opens heart surgery
- A common complication in the first 12 to 48 hours after surgery.
- Diagnosis by clinical signs is often late when there are reduced tissue
perfusion, metabolic acidosis, increased lactate ...
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- Invasive methods to measure cardiac output difficult to perform in
children due to many risks, high cost.

- Some risk factors for LCOS prognosis: age, low weight, complex heart
defects,high RACHS-1, long of CPB time, long time of aorta clamp,
arrhythmia, some biomarkers ...

1.2. Troponin |
- A specialized biomarker for myocardial injury
- Increased troponin levels after heart surgery may be due to
mechanisms:

* Ischemic injury - reperfusion during CPB and myocardial protection
with heart paralysis.

* Myocardial mechanical injury during surgery

» Some factors contribute to increased risk for myocardial injury in surgery:
age, low weight, complex heart defects, especially in cases of needing cut
ventricular muscle, long duration of aorta clamp and CPB time.

- Some studies have shown that the increase troponin I level after
cardiac surgery is usually over 10 times higher than the normal value
then gradually decreases at 12 hours, 24 hours, 48 hours after sugery.
The high troponin | levels after surgery demonstrate more severe
myocardial injury and poorer treatment results.

- Role of troponinl in patients after open heart surgery:

One of the main etiological factors of LCOS is the myocardial injury
during surgery, leading to a range of other risks such as regional
movement disorders, myocardial contractility disorder, cardiac
conduction disturbances, reduced heart contractions... Troponin | and
some cardiac biomarkers are strongly correlated with myocardial injury,
predicting hemodynamic complications after surgery especially LCQOS,
help resuscitators have a correct way, good treatment plans for patients to
reduce the risk of death.

In Vietnam, some d studies on the role of troponin | were mainly
carried out in adults in a number of conditions such as heart failure,
myocardial infarction, acute coronary syndrome. Some foreign studies
also showed that Tnl was significantly correlated with duration
mechanical ventilation, duration intensive care unit, duration inotropic
therapy, correlated with death ...

1.3. NT-proBNP
- A peptide is excreted mainly from the heart when there is an
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overload of pressure and volume of the ventricular chamber.

- Extracorporeal circulation in cardiac surgery is a non-physiological
process that can lead to a strong systemic inflammatory response, release
of inflammatory factors, cytokines leading to postoperative myocardial
dysfunction, duration aortic clamping prolonged, myocardial injury in
surgery, myocardial ischemia, reperfusion process, myocardial edema,
pressure overload, pulmonary hypertension ... all the reasons is a
favorable condition for the enhancement of release of BNP, NT-proBNP
leads to higher concentrations of these substances at the post-surgery
resuscitation period.

- The role of NT-proBNP in patients after open heart surgery

+ Some studies have shown that NT-proBNP is correlated with
hemodynamic status after open heart surgery such as prediction of
arrhythmia, time and dose inotropic therapy, especially as a independent
factor in predicting LCOS.

+ NT-proBNP is also an important predictor of duration mechanical
ventilation, duration intensive care unit, duration inotropic therapy, an
indicator of prognosis in the management for patients after congenital
heart repair surgery This biomarker helps risk stratification.

CHAPTER 2: MATERIALS AND METHODS

2.1. Study subjects

This includes patients who had open heart surgery at the National
Children's Hospital from February 1, 2017 to April 30, 2018.

2.1.1. Criteria for selecting patients

- Age: 0 - 5 years old.

- To be diagnosed with congenital heart by echocardiography and/or
cardiac catheterization at National Children Hospital.

- RACHS-1>2

- There were open heart surgery indications to repair congenital heart.

- Had opened heart surgery under CPB.

- Was treated at the cardiology intensive care unit department -
National Children Hospital.

2.1.2. Exclusion criteria:

- The patient died in surgery or immediately after the surgery -
Patients with renal failure before surgery (according to the standard of
RIFLE-appendix 2).

- Patients did not meet the criteria for selecting patients



2.2. Research methodology
2.2.1. Research design:

The prospective description, cross sectional study: monitoring
progression of biomarker concentration over time (preoperative,
resuscitation after surgery) and finding correlation with clinical
complications, especially the fluctuations of hemodynamic status and
results of resuscitation treatment after surgery.

2.2.2. Sample selection process:

Convenient sampling method. The sample size is calculated according
to the sample size estimation formula to determine the sensitivity and
FP+TN : FP+ TN = Zf—a/zxpspzx(l_Psp)
1-Pp w

Py is the incidence or pathological condition, FP + TN is a positive
rate false + true negative; z: is the coefficient of confidence: for a = 0.05,
2% (1-a2)= 1.96; Py, is specific when using NT-proBNP, Tnl to predict
LCOS; w is the desired accuracy. With Py, (rate of LCOS) = 0.42 (R.J.
Butt and colleagues), Psp = 0.95, w = 0.04, the estimated minimum
sample size is n = 197. In this study, we collected 212 patients.

2.2.3. Study process

2.2.3.1. Study criteria

- Study criteria for objective 1: average concentration, median of Tnl,
NT-proBNP over time.

- Evaluation criteria for objective 2: ability to predict LOCATION,
duration of vasodilator use of Tnl, Nt-proBNP

- Target research objective 3: ability to predict IRIS of Tnl, NT, proBNP:
Sp, Se, AUC, threshold value.

2.2.3.2. Study process

Before surgery:The patient received an echocardiogram at least twice or
a cardiac catheterization confirmed the diagnosis.Test of Tnl, NT-
proBNP, time before surgery (TO).

In surgery:

The procedures of open heart surgery, CPB, anesthesia for
resuscitation in surgery: were carried out synchronously according to the
procedure of the anesthesia surgery department - Children's heart center.
After surgery:

- Resuscitation procedure after open heart surgery: according to
resuscitation protocol after open heart surgery is applied in SICU-
National Hospital of Pediatrics.

- Doppler echocardiography in bed by routine cardiologists within the

specificity for a test index.n =



first 24 hours after surgery

- NT-proBNP and Troponin | quantitation.

oat T1, T2, T3, T4 corresponding to 1 hour, 12 hours, 24 hours, 48
hours after the end of surgery, the patient was transferred to ICU.

+ NT-proBNP was performed by luminescent -electrochemical
immunization according to the principle of sandwich on Cobas e601
(Roche).

+ Troponin | was quantified by luminescent immunoassay on the
ADVIA Centaur (Siemens) based on the principle of sandwich.
2.2.3.3. Study variables
General characteristics of study subjects:

- Age, gender, weight

- Risk adjustment congenital heart surgery-1 score (RACHS-1)

- Classify heart failure preoperative according to Ross score

-Duration of the cardiopulmonary bypass (minutes): Calculated from
the beginning of the running until the end.

-Duration aortic clamping (minutes): Calculated from clampingaortic
until the aorta is opened.

-Duration of surgery (minutes): Calculated from the time of opening
of the chest until the chest is closed.

Study variables for objective 1

Concentration of troponin | and NT-proBNP: troponin 1, NT-proBNP
values at times: TO before surgery, T1, T2, T3, T4 after 1 hour, after 12
hours, after 24 hours, after 48 hours after surgery the patient is transferred to
ICU. The finding correlation with some complications on hemodynamics,
LCOS, complications in resuscitation period, treatment results.

Some factors affecting to troponin | and NT-proBNP levels: age, weight,
RACHS-1, duration of CPB, duration of aortic clamp, surgery time.

Study variables for objective 2

- Pulse, blood pressure, central venous pressure: monitored
continuously on mornitor fully recorded in the bedside monitoring table
every 1 hour.

- Vasoactive Inotropic Score (VIS): collected from postoperative
resuscitation monitoring table, recorded specifically for each hour,
calculated according to the formula: VIS = dose of dopamine mcg / kg /
min + dobutamin dose mcg / kg / min + 100 x adrenaline dose mcg / kg /
min + 100 x dose of noradrenalin mcg / kg / min + 10 x dose Mmilrinon
mcg / kg / min + 1000 x dose of vasopressin mcg / kg / minute.

- In this study VIS max had bén hight if VIS > 15 points, the duration
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inotropic therapy was length if >75 percentile (144 hours). Thereby
finding the correlation, the ability to predict the using vasopressor with
VIS max over 15 points and the duration of vasopressors prolonged over
120 hours of troponin I and NT-proBNP.

Study variables for objective 3

- Syndrome of low cardiac output:

The diagnosis of LCOS was made by the presence of at least

two of the following criteria at any post-operative time point:

(@) clinical and/or laboratory findings suggestive of low cardiac
output (capillary refill time >3 s, hypotension (systolic blood pressure
below the 5th percentile for age and gender), low urine output

(<1 ml/kg/h for at least 6 h, with no response to diuretics), persistently
elevated arterial lactate levels and metabolic acidosis);

(b) inotropic score >20;

(c) cardiac death within 48 h after surgery;

(d) left ventricular ejection fraction (LVEF) < 50% (Teicholz) by

echocardiography
2.3. Statistical analysis of data

- Collect data in the form of study medical records. The collected data
were entered on EpiData 3.1 software, processed according to medical
statistical algorithms on computers by Stata software program 14.2.

- The correlation between 2 variables: Continuous variable and
standard distribution, calculate the correlation coefficient pearson. With
continuous variable non-standard distribution and hierarchical variable
(scale) calculate the correlation coefficient Spearman.

- The ability predict: LCOS, duration of use of vasopressors drugs,
duration of mechanical ventilation and prolonged resuscitation of troponin |,
NT-proBNP at different times. Using the curve (ROC) and calculating the
area under the curve (AUC), the youden index is used to select the best
predictive threshold of Tnl and NT-proBNP (cut-off point).

- Run logistic multivariate regression analysis model to find
independent factors for prediction: LCOS, duration of vasopressors
drugs, duration of mechanical ventilation, duration of intensive care unit
stay prolonged.

CHAPTER 3: RESULTS

3.1. General characteristics of the study subjects
212 congenital heart patients after open heart surgery at National
children Hospital from February 2017 to April 2018 were enrolled.
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Among them, 134 patients were male (63%), 58/212 patients had LCOS
after surgery, the median age was 92.5 days, 83.49% was less than 12
months, 22.64% was less than 1 month old, the average weight was 5.09
+ 2.24 kg, 120/212 (56, 6%) patients under 5kg. Mainly congenital heart
complex with 75.94% patients with RACHS-1>3; 47.64% of patients
have heart failure with Ross >2.

3.2. Changes of troponin | and NT-proBNP concentrations

o
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Figure 3.1. Distribution of troponin | concentration over time
The average concentration of troponin I reached the highest level
at T1 (68.43 ng / ml), then gradually decreased at the time of T2 (21.92
ng / ml), T3 time was 10.53 ng. / ml, T4 time is 8.93 ng / ml. The change
is statistically significant with P <0.01.
Comment:
a: Preoperative Tnl concentration is lower than postoperative time with p
<0.01
b: Tnl concentration at T1 was higher than that of T2, T3, and T4 with p
<0.01
c: Tnl concentration in T3 is higher than T4 but not statistically
significant p> 0.05.
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Figure 3.2. Distribution of NT-proBNP concentrations over time
The average NT-proBNP concentration before surgery was 1308 pg/ml,
reaching the highest level at T2 (2133.45 pg/ml); then decreased
gradually at T3 (1694.03 pg/ml), T4 time was 1476.66 pg/ml. The
difference in concentration between time points is statistically significant
with p < 0.01
Comment:

a: Pre-operative NT-proBNP concentration was lower than that of T2,
T3, T4 with p <0,01
b: NT-proBNP concentration at T1 was lower than T2, T3 was
statistically significant with p <0.01
Table 3.1. Correlation of NT-proBNP with age, weight, Risk
Adjustment for Congenital Heart Surgery -1 (RACHS-1)
age weight RACHS-1
r p r p r p
NT-proBNP TO -0,7 <0,01 -0,69 <0,01 047 | <0,01
NT-proBNP T1 | -0,65 <0,01 -0,64 <0,01 0,43 | <0,01
NT-proBNP T2 | -0,47 | <0.01 | -0,51 <001 |042]| <0,01
NT-proBNP T3 | -0,39 <0.01 -0,44 <0,01 0,36 | <0,01
NT-proBNP T4 | -0,31 <0.01 -0,31 <0,01 0,37 | <0,01
Comment:- NT-proBNP concentration is negatively correlated with age
and weight at all times with p <0.01.
- NT-proBNP levels were positively correlated with the
RACHS-1 surgical risk score at all times with p <0.01.

Time point
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Table 3.2. The correlation between the highest concentration of
troponin | (T1) and the duration of cardiopulmonary bypass(CPB),
duration aortic cross clamping (ACC), duration of surgery

r p linear equation

Duration of CPB (min) 0,37 <0,01 y=0,21x+127,87
Duration of ACC (min) | 0,48 <0,01 y =0,22x+84,78
Duration of surgery (min) | 0,33 | <0,01 y=0,26x+238,58

Comment:
The highest troponin | concentration at T1 time had a positive correlation
withduration of cardiopulmonary bypass(CPB), duration aortic cross
clamping (ACC), duration of surgery with p <0.01.
3.3. The relationship between troponin | and NT-proBNP with
vasoactive-inotropic score (VIS).

Table 3.3. General characteristics of VIS max, duration inotropic

therapy.
Average Median (interquartile | min | max
range)
VIS max 15,03+15,06 10(7,5-17,5) 2 |95
Duration of inotropic| 120,13+110,06 96(60-144) 24 | 760
therapy

Table 3.4. Correlation between troponin I, NT-proBNP with VIS
maximum value and duration inotropic therapy.

VIS max duration inotropic
therapy
r p r P
Troponin | TO 0,29 <0,01 0,38 <0,01
Troponin | T1 0,027 0,7 0,007 0,9
Troponin | T2 0,28 <0,01 0,18 0,01
Troponin | T3 0,17 0,01 0,18 0,01
Troponin | T4 0,16 0,06 0,19 0,03
NT-proBNP TO 0,35 <0,01 0,41 <0,01
NT-proBNP T1 0,42 <0,01 0,41 <0,01
NT-proBNP T2 0,69 <0,01 0,7 <0,01
NT-proBNP T3 0,49 <0,01 0,45 <0,01
NT-proBNP T4 0,32 <0,01 0,4 <0,01

Comment:
- At the time before surgery, the concentration of troponin | is positively
correlated with VIS max and durationinotropic therapy.
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- NT-proBNP concentration is positively correlated with VISmax index and

vasomotor time at all times but the strongest correlation is at T2.

* Ability to predict VIS max of troponin I and NT-proBNP at time T2.
Considering the ability to predict VIS max over 15 points of troponin

I and NT-proBNP at all times, we found that at T2, the highest AUC result

was obtained.

Figure 3.3. Predictive value
VIS max of Troponin | at T2
- Comment: The ability

- prediction high VIS over 15 of
Troponin | at T2 with a cut
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Figure 3.4. Predictive value
VIS max of NT-proBNP at
T2
Comment: The ability
prediction high VIS over 15
of NT-proBNP at T2 with a
cut point 1562 pg/ml has
sensitivity 0.83, the specificity
0.7, the area under the curve
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* The ability to predict the duration of inotropic therapy over 120 hours
(5 days) by Troponin I and NT-proBNP at T2 time.



12

In this study, the 75 percent percentile of duration of inotropictherapy
was 144 hours. Considering the ability to predic the duration of inotropoic
over 144 hours of Tnl and NT-proBNP at all times, we found that at T2, the
highest AUC results were obtained.
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Figure 3.6. The predictive
value duration
ofinotroppic therapy of
NT-proBNP at T2
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Table 3.5. Univariate and multivariate logistic regression for the
prediction of duration inotropic therapy over 120 hours

Univariate analysis Multivariate analysis
OR(95%CI) p OR(95%ClI) P
age <6 months 1,7 (0,9-3,3) 0,08
weight < 5kg 1,5(0,8-2,8) 01
RACHS-1>4 1,5(0,8-2,9) 0,1
arrhythmia 2,3(1,2-4,6) 0,01
Heart failure 1,9(1,04-34) | 0,03
Duration of CBP > 160 min™ 2,8(1,5-5,3) <0,01 3,8(1,8-8) 0,01
Duration of ACC > 100 min”~ 2,4(1,1-5,2) 0,01
Duration of surgery> 300 min” 2,8(1,5-5,3) <0,01
Troponin | at T2>24ng/ml* 1,7(1,04-31) | 0,06
NT-proBNP at T2>1343 pg/ml” | 77(36-134) | <001 58(2,6-12,8) | <0,01
Lactat 12n PO > 1,85 mmoll” | 53(27-106) | <001 | 23(1,149) | <0,01

Note: (*) are the cut-off values predictingdurationinotropic therapy over 120
hours of each factor: duration CBP, duration of ACC, duration surgery, lactate
concentration at T2, troponinl at T2, NT-proBNP at T2, glucose at T2.

Comment:

NT-proBNP concentration at T2> 1352 pg / ml, lactate T2> 1.85,
duration of CBP 160 minutes are independent factors in predicting
duration of inotropic therapy over 144 hours with p <0.05.

3.4. The prognostic value of NT-proBNP and Troponin | in
predicting low cardiac output
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Figure 3.7. The
predictive value LCOS
of Tnlat T2

Comment:

The ability to predic
LCOS of Tnl at T2 with
cut point (26ng/ml) with
sensitivity0.68,
specificity 0.63, area
under the curve 0.68.
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Figure 3.8. The
predictive value LCOS
of NT-proBNP at T2
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Bang 3.6. The combination of NT-proBNP T2 with some other
factors in predicting LCOS

sensitivity | specificity | AUC

NT-proBNP (T2) > 1562 pg/ml + lactat 0,69 0,92 0,87
(T2) > 2,25 mmol/l
NT-proBNP (T2) > 1562 pg/ml + Tnl 0,83 0,85 0,89
(T2) > 26 ng/ml + lactat at T2 > 2,25
mmol/|
NT-proBNP (T2) > 1562 pg/ml + lactat 0,76 0,91 0,9

at (T2) > 2,25 mmol/l + glucose (T2) >
11 mmol/l + duration of CBP > 146
min

Comment:

When combining four factors: NT-proBNP T2 on 1562 pg / ml
with lactate T2 on 2.25 mmol / I and glucose T2 on 11 mmol / |, duration
of NDT of 146 minutes. LCOS predictability with sensitivity of 0.76;
specificity 0.91; area under curve 0.9.
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Table 3.7. Univariate and multivariate logistic regression for the
prediction LCOS

Univariate analysis  Multivariate analysis

OR(95%Cl) p OR(95%Cl) P
age < 6 months 25(1,251) <0,01
weight< 5kg 1,6(0,8-3,1) 01
RACHS-1>4 1,8(0,9-35) 0,05
Heart failure 4,7(24-9,2) <0,01
arrhythmia 3,1(1,6-6,3) <0,01

Duration of CBP > 146 min” 28(1,552) <0,01

Duration of ACC > 142 min” 31(1,4-69) <0,01

Duration of surgery >295 min®  3,6(1,8-6,9) <0,01

Glucoseat T2 >1 lmmoll”  52(2,7-102) <001  3,3(1,36-8,01) <001

Lactate T2 > 2,25 mmol/l" 10(4,9-203) <001 6,38(2,85-16,36) <0,01

NT-proBNP at T2>1562 pg/ml~ 17,1(7,2-40,2) <001 14,45(548-3807) <0,01

Troponin | at T2 >26 ng/ml * 2,2(1,2-4,2) 0,01  2,49(1.04-5,93) 0,03

Note: (*) are the cut-off values predicting LCOS of each factor:duration
CBP, duration of ACC, duration surgery, lactate concentration at T2,
troponinl at T2, NT-proBNP at T2, glucose at T2.

Comment:

Logistic multivariate regression analysis of prognostic factors of
LCOS after surgery showed that: NT-proBNP at T2>1562 pg / ml,
troponinl T2> 26 ng / ml, T2-lactate> 2.25 mmol /ml, glucose at T2>11
mmol/ml independent prognostic factors were statistically significant.

CHAPTER 4. DISCUSSION

4.1. SOME CHARACTERISTICS OF THE STUDY SUBJECT
4.1.1. Age, weight surgery

In the last few decades with a comprehensive development in the
treatment of congenital heart diseases as early as possible even during
fetal period, the children with congenital heart diseases including low
weight were treated very early . In this study, the average and median age
of the study group were 180 days and 92.5 days respectively. The
average and median weight of pediatric patients were 5 kg and 4.2 kg
respetively. The demography of our study population is similar to some
other authors (Maria Rosa Perez piaya, Fabio Carmona, Jiangbo Qu,
Rowan Walsh, Tamass Breuer). The age and weight of our study patients
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were relatively low, because most of our surgical subjects had congenital
heart defects frequently seen in low weight children.

4.1.2. Characteristics of congenital heart classification, RACHS-1
surgical risk scale and preoperative heart failure status.

With the majority of these complex types of congenital heart
disease, many complex surgical techniques have been performed at our
center. This is partly reflected in the results showing that up to 75.94%
patients with RACHS-1 > 3 which was higher than some studies, In the
study of M. R Perez piaya, there was only 47.05% patients with
RACHS- 1 >3. In the study of Tatiana Boulos, 44.32% patients had
RACHS-1 from 3 points or more. Due to the complex congenital heart
types, the percentage of pre-operative heart failure status in this study
was higher than that in other center. According to Ross score, 47.64% of
our patients had pre-operative heart failure. In the study of MR
Perezpiaya, there was 36.76% of patients with previous heart failure. It
might be due to differences in study subjects.

4.2.THE CHANGE TROPONIN I AND NT-proBNP IN PATIENT AFTER
OPEN HEART SURGERY

4.2.1. The change in the concentration of troponin |

In the open heart surgery, myocardial injury may be due to
damaged heart muscle, ischemia and the reperfusion process ... Cardiac
troponin | (Tnl), an intracellular protein unique to myocardial cell, is
thought to be very specific for myocardial injury.

In our study, the median of preoperative troponin I level was
0.04ng/ml. The highest level was at the lhour after surgery (T1) with
median value of 50.6 ng/ml, then gradually decrease at T2 (17.62 ng / ml),
T3 (7.18ng/ml) ) and T4 (5 ng /ml). The change in Tnl concentrations at
different times was different with p <0.0001. The postoperative Tnl level
was increased significantly compared to the preoperative one with p <0.01.
The concentration of troponin | at T1 was higher than that at T2, T3 and T4
with p <0.01 (figure 3.1).

Norbert R Froese et al studied the Tnl levels in 99 congenital
cardiac children with open heart surgery. They found that the
preoperative troponin | levels were 0.02 ng/ml, Tnl level 4 hours after
surgery was 10.6ng/ml, the concentration decreased gradually at 12
hours, 24 hours, 36 hours after surgery. Author Huilya Yilmaz Ak
studied 95 congenital heart disease patients after surgery. It showed that
troponin | concentration changes over time, the preoperative Tnl was
0.02 ng/ml, the highest level was at 1 hour after surgery (24.82 ng/ml),
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then gradually decreased at 24 hours and 48 hours after surgery (16.55
ng/ml and 11.65 ng/ml respectivelly) (p < 0.001).

The concentration of troponin | in our study was higher than that
found in some authors at all time points., This can be explained by the
complex congenital heart defects in our patient subjects. The large
number of patients in our study had the complex congenital hearttype, the
low weight, early heart failure, dilated heart chamber, thereby the
preoperative troponin | levels was higher than the cut off of normal (<0.1
ng/ml). The Tnl level at time points after surgery was also higher than
that of other study. It might be due to complications of heart defects
leading to prolonged surgery, long duration ACC, long duration CPB.
Other explanations werethat the process of protecting the heart muscle
was not really good, the surgical technique had not achieved the desired
standards. In the major centers around the world, they have carried out
the open heart surgery for many years, had many experiences in CPB and
myocardial protection. Their facilities are well equipped for the overall
process of congenital heart surgery.

4.2.2. Change in concentration of NT-proBNP

The  pre-operative average and median of NT-proBNP levels
were 1308 pg/ml and 327.9pg/ml respectively. The average and median
of NT-proBNP level 1 hour after surgery decreased to 971.4 pg/ml and
276.1pg/ml respectively, howeverthis decrease was not statistically
significant (p>0.05). The concentration of NT-proBNP increased again
and peaked at 12 hours after surgery (average: 2133.4 pg/ml and
median :1393pg/ml) and gradually decreased at 24 and 48 hours after
surgery. The differences in concentration between time points were
statistically significant (p = 0.0005). Elevated NT-proBNP levels at T2,
T3, and T4 were statistically significantly higher with NT-proBNP levels
preoperative and T1 (p <0.01) (figure 3.2).

Some other study also showed the similar changes of NT-proBNP
concentrations before and after surgery. In the study of M.R Perez piaya
et al, the median NT-proBNP concentration before surgery was 691 pg /
ml, decreased at the 1 hour post-operative ( 427 pg / ml), but this was not
statistically significant (p> 0.05. The NT-proBNP concentration peaked
at 12-24 hours and gradually decreased at 48 and 72 hours after surgery,
but the difference was not statistically significant. A recent study of
Jiangbo Qu showed the median NT-proBNP concentration before surgery
was 808.6 pg / ml, the highest level found at 12 hours after surgery
(4561.3 pg / ml), then gradually decreased at 36 hours (3465,1pg / ml).
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Through some studies, we have found that there is a similarity in
the changing of NT-proBNP concentration after cardiac surgery, often
peak at 12 hours after surgery and gradually decreasingat later times
when the patient's condition was stable. That may be explained after the
complicated surgical intervention supported by CPB, a series of
postoperative  fluctuations, especially the myocardial injury,
postoperative heart failure usually manifests at about 12 to 24 hours after
surgery and this may also increase the concentration of some cardiac
biomarkers at this time including NT-proBNP.

However, the absolute concentrations of NT-proBNP at different
times points between the centers were different. Thismay be due to the
differences in study subjects, different types of heart defects, age and
weight at surgery , duration of surgery, technical progress in surgery,
CPB, myocardial protection, standards in resuscitation after surgery. To
further explain the changes in the concentration of cardiac biomarkers
during congenital heart surgery, in this study, we investigated the risk
factorsaffecting troponin | and NT-proBNP levels. The results showed that
troponin | concentrations correlated with the duration ACC, duration of
CPB and surgery. NT-proBNP levels correlate with age, weight and
RACHS-1 score. This is similar to other studies in the world.

4.3. RELATIONSHIP BETWEEN TROPONIN I, NT-proBNP WITH
VASOACTIVE INOTROPIC SCORE -VIS.

4.3.1. Correlation between troponin I, NT-proBNP concentrations
with VIS.

The VIS reflects the use of inotrop drugs of each patient so that it
indirectly reflects the hemodynamic condition of the patient. If the
patient needs to use multiple vasopressors with high doses proves, the
patient has serious hemodynamic disorder, low cardiac output. So what is
the correlation between hemodynamic status - VIS with some cardiac
biomarkers such as Tnl, NT-proBNP? Troponin I, NT-proBNP has been
shown to increase concentration in the presence of myocardial injury,
heart failure after surgery.

Our results from table 3.4 show that troponin | concentration at TO
is positively correlated with the maximum value of VIS (r = 0.29, p =
0.0001); duration of inotropic therapy )r = 0.38, p = 0.0001). Troponin |
at T2 correlates with the maximum value of the VIS scale with r = 0.31,
p = 0.0001. Norbert R Froese, when studying the role of troponin | in
open heart surgery in children, found that Tnl after 4 hours after surgery
had a linear correlation with VISmax and duration of inotropic therapy.
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In the study of Pau Modi et al, they found that the troponin I peak
correlated with duration of inotropic therapy of ventricular septal group
(r = 0.32, p = 0.04); Fallot group 4 (r = 0.51, p = 0.0004). Our study
showed that troponin | levels prior to surgery and after 12 hours of
surgery are correlated with VISmax and the duration of inotropic
therapy. This was different to some other researches. The reason may be
due to our patients were mostly low weight patients, complicated heart
defects, preoperative heart failure, longer duration of ACC and CPB,
protection techniques cardiomyopathy is not really good so the
concentration at the time immediately after surgery was very high and it
is relatively uniform in most subjects, so it is difficult to find differences
when considering the correlation with complications as well as the
treatment results. But at 12 hours after surgery, troponin | level decreased
significantly, especially in mild patients, less cardiovascular
complications, this is probably the reason that at this time with patients
having elevated levels of troponin | is actually correlated with some
common complications, and treatment result.

NT-proBNP concentrations at all times correlated with the
maximum of VIS and duration of inotropic therapy, especially after
postoperative peak concentration after surgery. at (T2) gives the most
closely correlated results with VISmax r = 0.69, p <0.0001; duration of
inotropic therapy r = 0.7, p <0.0001 (table 3.4). In Peter Gessler's study,
the prognostic value of NT-proBNP in infants after congenital heart
surgery in Switzerland in 2006 was investigated. The data showed that
the NT-proBNP level preoperative correlated with the duration of
inotropic therapy (r = 0,56, p = 0.0003. Peak NT-proBNP concentration
after surgery correlates the duration of inotropic therapy (r = 0.57, p =
0.0002). The MR Perez piaya’s study (2011) on the predicted value of
NT-proBNP showed that the peak concentration of NT-proBNP after
surgery was positively correlated with VISmax (r = 0.46, p <0.001),
duration of inotropic therapy (r = 0.44, p <0.001). Thus, if the pre-
operative NT-proBNP concentration or peak postoperative concentration
increases, it is possible to predict increased vasopressors dose and the
ability to prolong the duration of vasopressors drug using.

From this correlation, we investigated the predictability of long-
term and high-dose vasopressors of troponin | and NT-proBNP.
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4.3.2. Ability to predict high VISmax and longer duration inotropic
therapy of troponin I and NT-proBNP

The results of our study show that the drug transport scale of VIS
has an average value of 15 points and the average duration of inotropic
therapy is 120 hours (5 days). Therefore, we consider the ability of
troponin | and NT-proBNP to predict high-dose VIS over 15 points and
the duration of inotropic therapymore than 120 hours.

By using the ROC curve model we determined the sensitivity,
specificity of Troponin | and NT-proBNP, area under the curve, the value
of the cut-off point at each time to predict VIS > 15 and duration
inotropic therapy > 144 hours. Our results showed that at the time T2,
Troponin | and NT-proBNP levels had the highest predictive value. The
ability of troponin | with cut point of 26 ng / ml to predict VIS over 15
points at T2 had a sensitivity of 0.64, specificity of 0.69, area under the
curve of 0.7 (Figure 3.3 ). NT-proBNP at T2 with a cut point of 1562 pg /
ml had a sensitivity of 0.83, specificity of 0.7, area under the curve of 0.829
(-Figure 3.4).

In addition to being interested in high doses of vasopressor drugs,
the treatment practice is also concerned with the timing of vasopressors
use, which reflects the status of heart failure and early myocardial
damage,the use of prolonged vasopressors medication. Our results from
figure 3.5 and 3.6 showed that: The ability of troponin | with cutoff point
of 22ng / ml to predict the duration of inotropic therapy more than 144
hours at T2had sensitivity of 0, 63, specificity of 0.61, area under the
curve of 0.6175. The predictor ability of NT-proBNP with cut-off point
of 1352 pg / ml at T2 had sensitivity of 0.84, specificity of 0.61, area
under curve of 0.74. After conducting univariate analysis and
multivariate regression of factors that help predict the duration of
prolonged inotropic therapy, the results showed that NT-proBNP at T2>
1352 pg / ml is an independent prognostic factor duration of inotropic
therapy more than 144 hours with OR 5,8 (95ClI 2,6-12,8), p <0.01 (table
3.18).Jiangbo Qu studied the prognostic role of NT-proBNP in children
after congenital heart surgery under the support of CPB has concluded
the NT-proBNP concentration at all pre-operative times, after 1-hour, 12-
hour, 36-hour surgery are capable of predicting the duration
ofvasopressorstherapy over 3 days, but at the time after 1 hour of surgery
the results are better predicted with a cut point of 1766 pg /ml, sensitivity
of 83.5%, specificity 62.8%, AUC = 0.79.The results of our study show
that lower cut-off values of NT-proBNP may be due to differences in
study subjects, degree of heart defects, and technical differences in CPB
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and protection. Cardiac muscle, surgery or postoperative control
problems. this is also explained by the author to the results of his
research, but basically, the studies have shown that there is a correlation
of troponin I, NT-proBNP with postoperative hemodynamic condition,
VIS and duration ofvasopressors medications.
4.4 THE ROLE OF TROPONIN I, NT-proBNP IN PRDICTING LCOS.
4.4.1. Predictive value LCOS of troponin | and NT-proBNP

The diagnosis of LCOS by invasive measurement monitors the
heart index with many adverse events, especially small children, low
weight, high treatment costs; therefore, it is now rarely applied in some
cardiovascular centers in the world as well as in Vietnam. Therefore,
many centers around the world diagnose LCQOS after child heart surgery
based on clinical characteristics when there is a decrease in tissue
perfusion, metabolic acidosis, blood lactate, echocardiography.In this
study, we used diagnostic criteria according to Camona Fabio, the results
showed that 58/212 patients with LCOS (27.36%). This rate is basically
similar to some other centers in the world which usually fluctuate between
15-60%. With clinical-based diagnosis, it is often late when there is a
decrease in tissue perfusion affecting organ function. The use of some
biomarkers in predicting LCOS has been studied in recent years in some
heart surgery centers around the world have shown certain roles in the
prediction of LCOS after surgery. In this study, we have obtained certain
results from determining the predictive role of LCOS after congenital
cardiac arrest of troponin 1 and NT-proBNP through the ROC curve and
youden index to determination of specificity sensitivity, area under the AUC
curve, the most appropriate cut-off point of each NT-proBNP, troponin 1.

Figure 3.7 shows the troponin I time T2 (after 12 hours of surgery)
for the best predictability of LCOS with the area under the curve AUC =
0.68 (95% CI 0.57-0.78), degree sensitivity 0.68, specificity 0.63, cut
point 26 ng / ml. Norbert R Froese (2006-Canada) studied the
predictability of LCOS in 99 children under 16 years of age with
congenital heart surgery with CBP results showed that troponin |
concentration of 4 hours after surgery> 13ng / ml is likely LCOS
prediction with 0.78 sensitivity, specificity 0.72, area under 0.75 curve. A
recent study by JL Perez-Navero (2017 in Spain) on understanding
LCOS predictability of some biological markers after open heart surgery
in children found that troponin I after 2 hours of surgery > 14 ng / ml
capable of predicting LCOS with 0.55 sensitivity, specificity 0.86,
positive predictive value of 0.6, negative predicted value of 0.83, AUC
0.7 (95% CI 0.58-0.81).
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Our results show the role of troponin I, but the difference from
other studies is that the time to predict our LCOS is 12 hours after
surgery while other authors are agitated. In the early hours after surgery
and our cut-off values are higher. This may be explained by the
fundamental differences in research subjects, types of heart defects,
especially in surgical techniques, the time of aortic pair and the ability to
protect the heart muscle may not be real. Therefore, the concentration of
troponin | of most patients in the early hours is very high, so it does not
reflect the correlation with complications after surgery including LCOS.
Therefore, only patients who are really heavy, have high heart muscle
damage, and after 12 hours, there is a high concentration of striated Tnl
more clearly reflecting the correlation of Tnl with complications of
treatment and treatment results.

NT-proBNP levels at all times have the ability to predict LCOS,
but at the time of surgery 12 hours gives the best predictive results with
0.88 sensitivity, 0.72 specificity, area under the curve AUC = 0,866 with
the cut-off point of NT-proBNP found 1562 pg / ml (Figure 3.8). In 2008
in Brazil Fabio Camona studied the risk stratification of inflammatory
factors, NT-proBNP, troponin | in newborns and young children with
congenital heart disease under CBP surgery. Using the model ROC curve
results showed that NT-proBNP before surgery> 455 fmol / ml has the
ability to predict LOCS with 100% sensitivity, 68% specificity, after
introducing logistic regression model. The author identified NT-proBNP
as an independent factor in predictionLCOS. Tamass Breuer (Hungary,
2010) studies the relationship between sodium urinary peptide and
hemodynamic status after congenital heart surgery in children under 1
year of age. The results showed that peak levels of NT-proBNP at 24
hours postoperative> 2051pg / ml were able to predict low cardiac output
with Cl index <3 | / m2 / h with sensitivity of 0, 79, specificity 0.95, area
under the curve AUC 0.87. The author has concluded that NT-proBNP
concentration is a reliable indicator of hemodynamic status and LCOS
after cardiac surgery.

4.4.2. Combination of some factors in predicting LCOS

There are many risk factors before, during and after surgery that
affect LCOS, these risk factors can help predict premature LCOS and
treatment results. Derived from this reason. We conducted a univariate
analysis some prognostic factors LCOS, thus running a multivariate
regression model to find factors that are predictable independently of
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LCOS after surgery. The results from Table 3.7 show that the
concentration of NT-proBNP at T2 >1562 pg / ml, troponinl T2 >26 ng /
ml, lactate at T2 >2.25 mmol/l, glucose at T2>11 mmol / are independent
prognostic factors of LCOS. Some studies in the world also show similar
results. The study by Fabio Camona found that NT-proBNP> 455fmol /
ml was an independent predictor of LCOS. Perez-Navero in the study of
cardiac biomarkers of LCOS after congenital heart surgery in children
showed that troponin | 2 hours postoperatively> 14ng / ml was an
independent predictor of LCOS.

In clinical practice for predicting early LCOS in patients after
congenital cardiopulmonary surgery, if only based on one factor, the
predictive effect may not be high. When combining several factors with
an early predictive value of LCOS, the predicted value can be given with
specific sensitivity, area under the higher AUC curve.

In this study, when combining 4 factors: NT-proBNP T2> 1562
pg/ml + lactate > 2.25 mmol/L at T2, glucose >11mmol /1 at T2 and the
time of CPB > 146 minutes, their ability to predict well LCOS with
sensitivity and specificity, the area under the curve is 0.76; 0.91; 0.91
(table 3.6). Fabio Camona derives from considering the role of some
inflammatory factors associated with heart failure, myocardial injury
with low cardiac output in children after open heart surgery showed:
when combined NT-proBNP> 455 fmol/ml + platelet after 4 hours
<113,000/mm3 showed that the ability predict LCOS was better with
sensitive 0.93 specificity 0.75, AUC 0.84. JL Perez-Navero in the study
of cardiac biomarkers with LCOS in children after open heart surgery
found that the combination of two factors troponin | > 14 ng/ml 2 hours
after surgery + MR-concentration ProADM > 1.5 nmol / | 24 hours after
surgery significantly improved the predictability of LCOS with AUC
0.885 (95% CI 0.58-0.81), sensitivity 0.45, specificity 0, 91. When
combining with the VIS> 15.5 points, the prediction of LCOS has a
sensitivity of 0.61, specificity 0.85, AUC 0.85.

CONCLUSION

Through the study 212 congenital heart disease patients after
open heart surgery at the National children hospital, we draw some main
conclusions:

1. Modification of troponin | and NT-proBNP concentrations in
patients after congenital heart open surgery:
- The concentration of troponin | reached the highest level at 1 hour
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after surgery, gradually decreased at the 12 hours, 24 hours, 48 hours
after surgery with p <0.0001. The increase in Tnl level correlated with
the duration of CPB, the duration of ACC, the duration of surgery.

- The NT-proBNP concentration reached the highest level 12 hours
after surgery and gradually decreased at 24 hours, 48 hours after
surgery. Increased levels of NT-proBNP correlated with age, weight,
and RACHS-1.

2. The relationship between troponin | and NT-proBNP with
hemodynamic status after congenital heart surgery.

- The concentration of troponin | >26 ng/ml 12 hours after surgery is
possible to predict the using hight dose vasopressor with VIS over 15
points, Tnl with a cut point 22 ng/ml is capable of predicting the
duration vasopressor therapy more than 144 hours.

- The concentration of NT-proBNP >1562 pg/ml 12 hours after surgery
maybe predict the using hight dose vasopressor with VIS over 15
points, NT-proBNP with a cut-off point >1352 pg/ml is capable of
predicting the duration vasopressor therapy more than 144 hours.

3. The prognostic value of NT-proBNP and Troponin | in predicting
low cardiac output syndrome.

- The concentration of troponin 1 >26 pg/ml at 12 hours after surgery is
able to predict the highest level of LCOS in all time points . It is an
independent factor in predicting LCOS.

- The concentration of NT-proBNP >1562 pg/ml at 12 hours after
surgery is able to predict the highest level of LCOS in all time points
. Itis an independent factor in predicting LCOS.

- When combining 4 factors: NT-proBNP > 1562 pg / ml at 12 hours
after surgery+ lactate > 2.25 mmol / 1 at 12 hours after surgery +
glucose > 11 mmol / 1 at 12 hours after surgery + duration of
CPB>146 minutes increase the ability predicting LCOS with AUC
0.9.

RECOMMENDATION

Troponin | and NT-proBNP should be measured at 12 hours after
congenital heart surgery. If the concentration of troponin I >26 ng / ml,
the concentration of NT-proBNP >1562 pg / ml should consider the
possibility of LCOS to have a monitoring and prevention plan.



