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PAT VAN PE

Suy tim dugc dinh nghia 1a mot hdi chung 1dm sang dac trung bdi cac
triéu chung dién hinh nhu khé thd, phu chan, mét moéi va cé thé di kém véi
céc dau hiéu nhu tinh mach ¢6 noi, ran & phoi, phu ngoai vi gy ra boi cac bt
thudng vé cdu trac hodc chirc ning tim mach. Hau qua 13 giam cung luong
tim hodc ap luc trong tim cao khi nghi ngoi hodc ging strc [1].

Suy tim 14 bénh 1y thuong gip & tré em va do nhiéu nguyén nhan gay
nén. Theo Massin M va cong su, suy tim chiém khoang 10,4% céc bénh ly
tim mach & tré em bao gdm ca tim bam sinh va méc phai [2]. Trong khi do,
Deipanjan Nandi cho rang nguyén nhan hang dau gy suy tim & tré em 1a tim
bam sinh sau d6 1a cac bénh 1y vé co tim [3]. Tuy nhién cho dén nay, chua c6
mot thong ké day du vé ty 18 suy tim & tré em Viét Nam [4].

Suy tim c6 thé gy ra nhiéu bién chting nguy hiém, thim chi tir vong
néu khong dugc chan doan sém va diéu tri kip thoi. O M¥ hang nim, theo
théng ké c6 khoang 12000 dén 35000 tré bi suy tim trong d6 udc tinh khoang
11000 dén 14000 tré phai nhap vién va ty 1 tr vong khoang 7% [5].

O tré em, chan doan suy tim chu yéu dwa vao triéu chimg 1am sang. Cac
biéu hién 1am sang chung ciia suy tim 1a tinh trang giam cung luong tim va
mau ¢ hé thdng tuan hoan (tudn hoan chii va phoi) [6]. Trén thuc té, & tré em
dac biét 1a tré so sinh va bu me, cac tri¢u chung lam sang thuong kin dao va
khong dic hiéu nén chan doan suy tim thuong khé khan [4]. Ngoai danh gia
lam sang, cac phuong phap tham do can lam sang thuong quy nhu dién tam
dd, X-Quang tim phdi dic biét 1a siéu 4m tim ciing c6 vai trd hd trg chan doan
suy tim. Tuy nhién, cic phuong phap can 1am sang chil yéu co gia tri trong
danh gid chic nang tim va xac dinh nguyén nhan suy tim [7]. Boi vay, viéc
tim ra mot phuong phap chan doan som, dé thuc hién va cho két qua chinh

xac 1a rat can thiét doi véi cac bac sy nhi khoa.



Trong nhitng ndm gan ddy, vai tro ctia cac dau n sinh hoc nhu peptid loi
niéu natri typ B (BNP, NT-ProBP) trong danh gia suy tim & nguoi 16n da
duoc khang dinh[ 8],[9],[10]. V& co ché, NT-ProBNP dugc phong thich do sy
gia tang vé 4p luc cling nhur thé tich ciia tim that dic biét 1a that trai. Boi vay,
day l1a chat chi diém nhay va ddc hiéu phan anh cac réi loan huyét dong ciing

nhu bt thudng vé ciu trac cia tim [11], [12].

O tré em, hién nay trén thé gii da co nhiéu nghién ctru chimg minh ring
NT-ProBNP 13 mot dau 4n sinh hoc déng tin cdy trong chan doan suy tim
Ngoai ra, dy ciing 1a mot chi sd quan trong trong danh gia hiéu qua cling nhu
tién luong diéu tri suy tim. Cac nghién ctru da cho thiy & tré em, ndng do NT-
ProBNP huyét thanh c6 twong quan chit chd véi chirc ning tim va muc do

suy tim [13], [14], [15], [16].

Tuy nhién, hién nay & Viét Nam van chua c6 nghién ctru ddy di va mang
tinh hé thong danh gia vé vai trd ciia NT-proBNP trong suy tim & tré em. Dé
hiéu 13 hon van d& nay, chung t6i tién hanh thuc hién dé tai: “Nghién ctu gia
tri chan doan cua chi s6 B type Natriuretic Peptide trong suy tim & tré em” véi

2 muc tiéu:

1. Xdc dinh nong do NT-ProBNP huyét thanh trong suy tim & tré em.
2. Nghién civu gid tri NT-ProBNP trong chan dodn, theo doi tién luong

diéu tri suy tim o tré em.



CHUONG 1. TONG QUAN TAI LIEU

1.1. Pai cuwong vé suy tim tré em
1.1.1. Dinh nghia

Suy tim 12 mot hdi1 chimg 1am sang do co tim khong c6 kha nang dap
ng dugc cung luong tim dé duy tri chuyén hoa theo nhu cau hoat dong va
tang trudng cua co thé. Suy tim 13 hau qua cudi cung cia ton thuong cau tric
hodc chirc nang tim din dén tinh trang giam kha ning nhan mau hoic téng
mau ctia tim thit [6].
1.1.2. Nguyén nhdn

Nguyén nhdn giy suy tim & tré em khac biét rd rét so véi & nguoi 16m. O
tré em, nguyén nhan hang dau 1a cc di tat tim bam sinh, cac bénh 1y co tim,
cac bénh tim mac phai va rdi loan nhip tim [3], [17], [18].
1.1.2.1. Di tdt tim bam sinh

- Tim bam sinh c6 ludng shunt: thong lién thit, con 6ng dong mach,
thong san nhi - that, chuyén géc dong mach, than chung dong mach, thong
lién nhi, ctra 6 phé chu,...

- Can tro téng mau: hep van dong mach chu, hep eo dong mach chu, hep
dong mach phdi, hep hai 14, ...

- Cac di tat tim bam sinh khac: tinh mach phoi d6 vé bat thudng, bénh 1y
dong mach vanh, hé van hai 14, hé van dong mach cha...

1.1.2.2. Cdc bénh co tim (mdc phdi hodc bam sinh)

- Bénh co tim do chuyén hoa: bénh co tim gian, bénh co tim phi dai,
bénh co tim han ché...

- Viém co tim do nhiém trung: vi khuan, virus, nim, ...
1.1.2.3. Bénh tim mdc phdi

- Bénh van tim do thap:

. Bénh van hai 14: h¢ van hai 14, hep van hai 14, hé hep van hai 14.



. Bénh van dong mach chu: hé van dong mach chu.
- Viém mang ngoai tim co that, tran dich mang ngoai tim.
- Viém ndi tdm mac nhiém khuén.
- Bénh Kawasaki.
- Réi loan dén truyén:
. Con nhip nhanh thit, trén that, rung nhi.
. Bloc nhi thét cap 3: ddc biét khi nhip tim < 50 1an/ phut.
1.1.2.4. Cac bénh ngoai tim
- Céc bénh than gay ting huyét ap.
- Bénh ndi tiét (cuong giap, u tuy thuong than, tiéu dudng, suy giap).
- Thiéu mau, nhiém khuan huyét.
- Cac nguyén nhan khac: viém phdi, thiéu dinh dudng (thiéu vitamin B1,
thiéu Carnitine, Selenium...) u trung that chén ép...
1.1.3. Sinh Iy bénh suy tim

C6 4 yéu t6 anh hudng dén cung luong tim:

Tién ganh

A 4

Cung
luong tim Strc co bop co tim

Tan soO tim

A

Hau ganh

Hinh 1.1. Cic yéu té anh hwéng dén cung lwong tim [19]



1.1.3.1.Tién génh:

Tién ganh 1a yéu t& quyét dinh muc do kéo dai soi co tim trong ky tAm
truong trude lac that co bop. Tién ganh dugc danh gia bang thé tich hodc ap
luc cudi tam truong. Tién ganh phu thudc vao ap luc do day thét tirc 13 luong
mau trd vé tam that va do gidn co tdm that [19].
1.1.3.2. Strc co bop co tim (Dinh ludt Frank — Starling):

Khi ap lyc hodc thé tich cubi tim truong trong tdm that ting 1én thi s&
lam ting sttc co bop co tim va thé tich nhat bop sé& ting 1én. Nhung dén mot
lac nao d6, du ap luc hay thé tich cudi tAm truong cua tdm thit co ting 1én
hon nira thi thé tich ciia nhat bop cung khong ting tuong tng, ma tham chi
con gidm, muc do goi 1a “murc du tri tién ganh t41 han”.

Piy 1a co ché quan trong trong suy tim, nghia 13 ap luc hodc thé tich
cudi tAm truong trong tAm that gia ting do nguyén nhan khac nhau thi lam
cho thé tich nhat bop tang theo. Nhung sau mot thoi gian dai chiu dyng, stic
co bop cua co tim s& yéu dan, thé tich nhat bop giam dan va xuét hién suy tim.
Tim cang suy thi thé tich nhat bop cang giam [19].
1.1.3.3. Hau ganh:

Hau ganh 1a sttc can cua mach mau ddi véi su co bop cua co tim. Suc
can cang cao thi su co bop cua co tim cang phai 16n. Lac dé cong cua tim s&
tang 1én va ting muc tiéu thu oxy co tim, strc co bop co tim giam dan va giam
luu lugng tim [20].
1.1.3.4. Tan s6 tim:

Trong suy tim luc dau nhip tim ting 1én c6 tac dung bu trir tt cho tinh
trang giam thé tich nhat bop va duy tri cung lugng tim. Nhung néu nhip tim
tang qua nhiéu s& 1am ting nhu cau oxy cla co tim, 1am ting cong cua tim va

lam tim suy yéu nhanh chong [20].



1.1.4. Co ché b trir trong suy tim
1.1.4.1.Bu trir tai tim:

- Gién tAm that: 1a co ché thich Gmg dau tién dé tranh qua ting ap luc
cudi tAm truong ctia tAm that. Khi tdm that gidn ra s& lam kéo dai cac soi co
tim va theo dinh luat Frank - Starling s& lam tang strc co bop céc sgi co tim
néu du trit co co van con [4].

- Phi dai tAm thét: tim ciing c6 thé thich Gmg bang cach ting bé day cac
thanh tim nhat 13 trong cac trudng hop ting ap luc trong budng tim. Viéc ting
bé day cac thanh tim chi yéu dé dbi pho véi tinh trang ting hau ganh va cai
thién thé tich tdng mau bi giam trong suy tim [19], [20].
1.1.4.2. Bu trur ngoai tim:

- Kich thich hé than kinh giao cam: khi c6 suy tim hé than kinh giao cam
dugc kich thich, lugng catecholamine tir cac dau tan cung cac soi giao cam
hau hach duoc tiét ra nhiéu lam tang suc co bop cua co tim va tang tan s6 tim.
Cuong giao cam s€ co mach ngoai vi nhu da, co than va cac tang bung dé wu
tién tudi mau cho nao va tim.

- Kich thich hé Renin - Angiotensin - Aldosteron: tang hoat hoa giao
cam va tud1 mau téi than s€ kich thich bd may can cau than ché tiét nhiéu renin
va lam tang ndng do renin trong méau. Renin s& hoat hda Angiotensinogen va
céc phan tng tiép theo dé ting tong hop Angiotensin II. Chinh Angiotensin II
1a chdt co mach manh, dong thoi lai tham gia kich thich tong hop
Noradrenalin ¢ dau tan cung cac soi than kinh giao cdm hau hach va
Adrenalin tir tuy thuong than. Angiotensin II ciing kich thich vo thugong than
tiét Aldosteron lam tang tai hap thu Natri va nuéc & dng than.

- Hé Arginin - Vasopressin: ¢ suy tim giai doan mudn, ving dudi ddi -
tuyén yén duoc kich thich dé tiét ra hoc mén chéng bai niéu (ADH). ADH
lam tang thém tac dung co mach ngoai vi cia Angiotensin II va lam giam bai

tiét nudc & ong than.



Ca 3 hé thong co mach bu trir nay nham duy tri cung luong tim, nhung
lau ngay ching lai lam ting tién ganh va hau ganh, ting & nudc va natri,
ting cong va mirc tiéu thu oxy co tim, tao nén vong xodn bénh Iy lam tim
cang suy thém.

O tré em dic diém giai phiu sinh 1y ctia tim c6 su khac biét so voi ngudi
16n. Co tim cta tré em ¢ it sgi co dé tao luc va co co khi co bop va kha nang
co bop cua tirng soi co cling kém hon nguoi 16n. Kha ndng gian né cua tam
that ciing kém hon va dap tmg cta co tim v6i Catecholamin con yéu. Vi thé,
suy tim & tré em thuong tién trién nhanh chong va ning né din t6i suy tim
toan bo.

1.1.5. Phan loai suy tim

C6 nhiéu cach phan loai suy tim khac nhau gdm c6:

- Dua trén hinh thai, dinh khu: suy tim tréi, suy tim phai va suy tim toan bd.

- Duya theo tién trién: suy tim c4p va man tinh.

- Dua theo chirc nang: suy tim tam thu va suy tim tam truong.

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

- Dya vao phén suit tong mau: Suy tim c6 EF giam, suy tim c6 EF
khoang giita, suy tim c6 EF bao ton [4].
1.1.5.1. Suy tim phai, suy tim trai va suy tim toan bo

- Suy tim phai: suy chic ning cac budng tim phai (nhi phai hodc thét
phai), chii yéu 14 suy that phai lam ting ap luc trung binh nhi phai giy ting ap
lyc va ¢ méu h¢ tinh mach ngoai vi.

- Suy tim trai: suy chirc ning cac budng tim trai (nhi trai hodc that trai),
cht yéu 1a suy thét trai 1am tang ap lyc trung binh nhi trai gay thiéu oxy so
v6i nhu cau chuyén héa cua t6 chic.

- Suy tim toan bg: tim bi suy chirc nang ca tim phai va tim trai [20],[21].



1.1.5.2. Suy tim cdp tinh va suy tim man tinh

- Suy tim cép tinh: suy tim xuat hién sém ngay khi c6 nhiing nguyén
nhan gay suy tim, dién bién nhanh, thudng xay ra trong hai tuan dau ciia bénh
nhu viém co tim, tic dong mach phéi, hep eo dong mach chu,...

- Suy tim man tinh: suy tim dién bién tir tir, trai qua giai doan bu trir
trong mdt thoi gian dai nhu bénh tim bam sinh, sau bénh van tim do thép,
bénh co tim, suy tim do bénh ting huyét ap,... [20].

1.1.5.3. Suy tim tam thu va suy tim tam truong

- Suy tim tdm thu: suy tim do giam kha ning téng mau, phan sb téng
mau that trai (EF) trén siéu am < 40 - 45%.

- Suy tim tAm truong (suy tim véi chirc nang tim thu thét trai duoc bao
t6n): suy tim do giam kha ning nhan mau cta cac budng tim, do ting ap luc
nhi trai va/hodc ting ap luc cudi tim truong that trai. Phan sd tbng mau EF
binh thuong hay chi giam nhe (EF > 45%), giam thé tich 6 day that trai din
dén giam thé tich nhat bép va giam cung luong tim [21].
1.1.5.4. Suy tim tang luu lwong va suy tim giam luu luvong

- Suy tim tang luu lugng 1a suy tim c¢é cung lugng tim cao hon so vdi
cung lwong tim binh thudng, thuong gip trong cic bénh nhu: thiéu mau,
thong dong mach-tinh mach, thiéu vitamin B1 (beri-beri)...

- Suy tim giam luwu lugng 13 suy tim c6 cung luong tim giam thap hon so
véi binh thuong, thuong gip trong cac bénh hep khit 16 van 2 14, hep khit 15
van dong mach chu, bénh co tim phi dai, bénh cac khdi u caa tim...
1.1.5.5. Phadn logi suy tim dya vdo phdn sudt tong méau (EF)

bay 1a phan loai méi theo Hi¢p héi Tim mach chau Au dua ra nim 2016.
Theo phan loai nay, suy tim dugc chia thanh cac muc d9: suy tim c6 EF giam,
suy tim c6 EF khoang giita va suy tim c6 EF bao ton. Su khac biét giita cac

nhom trong phén loai ndy 1a rat quan trong, thé hién trén nhiéu co ché bénh



sinh tiém 4n, bénh canh 14m sang, bénh kém theo va dap ung véi diéu tri [21].
Theo phén loai nay, phan s6 tong mau (EF) sé& chia thanh 3 loai suy tim va khi
bénh nhan c6 EF < 40% cung véi triéu chung va/hodc d4u hiéu suy tim thi
khong can cac tiéu chuan khac.

Bing 1.1. Phén logi suy tim theo phén sudt tong mdu [21]

Tiéu Suy tim EF Suy tim EF Suy tim EF bao
chuén giam khoang gitra ton

Triéu ching + dau
hiéu (ddu hiéu c6 thé
khong cé trong giai

Triéu ching + dau

: c o Triéu ching + dau hiéu
hi¢u (dau hi¢u coé i £ i

(dau hiéu c6 thé khong

thé khong co trong| ", .. .
c6 trong giai doan sém

1 giai doan sOm cua| | ) ., |doan sdm cua suy
) _ , |cia suy tim hodc &/ . . N

suy tim hodc & N R R . |tim hodc ¢ nhiing

9 R . ..|nhting bénh nhan da|. , NP

nhitng bénh nhan da bénh nhan da diéu tri

RTA diéu tri loi tiéu o
diéu tri lo1 ti€u) t ) loi ti€u)

2 EF <40% EF 40-49% EF > 50%

1 Peptide loi niéu Na 1.Peptide 1oi ni¢u Na

tang (BNP > 35
tang (BNP > 35 pg/ml, arfni NT-proBNP >
NT-proBNP > 125 [P¥7% ° P

125 pg/ml)
pg/ml)

2.C6 thém it nhét

2.C6 thém it nhat mot |~ o
mot trong cac tieu

trong cac tiéu chuan:

, C o chuan:
a. Day that trai va/hodc

a. Day that trai

16n nhi trai T
b Réi 1 hite 0 va/hoac 16n nhi trai
. Roi loan chirc nan L) )
R ) & b. Roi loan chire
tam truong

nang tam truong

1.2. Chin doan suy tim tré em

Chan doén suy tim ¢ tré em chu yéu dya vao tham kham lam sang, hoi

bénh sur va cac phuong phap tham do can lam sang. Cac tham do can lam
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sang c6 gia tri trong danh gia cac rdi loan huyét dong cua tim va xac dinh
nguyén nhan suy tim [7], [22].
1.2.1. Lam sang

Tri€u ching suy tim & tré em khac nhau & cac ltra tudi, biéu hién lam
sang thuong rat kin ddo dic biét & tré so sinh va tré nho va khi mic do suy
tim con nhe. O tré nho, suy tim thuong dién ra cap tinh, tién trién nhanh dé
dan dén suy tim toan bo va co thé tir vong néu khong phat hién som va diéu
tri kip thoi. Vi thé, dé chan doan chinh xac suy tim & tré em can phai tham
kham ti mi, toan dién va khai thac k¥ bénh su [23].

Triéu chimg chung cua suy tim 1a nhitng biéu hién cia tinh trang cung
lwong tim thdp va ik mdu & cdc co quan (phdi va dai tudn hoan). Cac triéu
chtng dién hinh 13: nhip tim nhanh, khé thd, gan to va giam hoat dong cua
tré. Cac dau hiéu nay thuong thay o tat ca truong hop suy tim do cac nguyén
nhan khac nhau [6].

< Pdp irng bi triv va ddu hiéu ciia cung lwong tim thip
- O tré so sinh va tré nhé: cac tridu ching thuong khong dic hiéu. Cac
dau hiéu thudng gip 1a: nhip tim nhanh, thé nhanh, in ba kém, vd md hoi,
quiy khoc... Dau hiéu an ba kém thé hién bang thoi gian cho an hodc bu kéo
dai (>20 phut) va s6 luong bira an giam [6],[7].

- O tré Iém: cac dau hiéu suy tim thuong gip 1a: mét moi, giam van dong,
khé thé khi ndm va géng stre, tirc nguc, chong mat, phu,... Pay 1a nhing triéu
chung kin d4do do1 hoi phai khai thac ky.

- Triéu chitng suy tim cdp: 1a tinh trang suy tim dién ra cip tinh va ning
né v6i biéu hién: da tai, chi lanh am, thoi gian d6 ddy mao mach kéo dai, kho
tho, rat 16m 1dng nguc, nhip tim nhanh va c6 nhip ngua phi, gan to tinh mach
6 nbi rd, dai it hodc vo niéu.

- Triéu chitng ciia séc tim: 13 tinh trang suy tudn hoan cap do giam cung

lugng tim nang né. Trén 1am sang, cac triéu chimg bao gdm: kho thd, kich
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thich vat va, tim tai, mach nhanh nhé kho bét, thoi gian db dﬁy mao mach kéo
dai. Ngoai ra, c6 thé co cac d4u hiéu khac nhu: huyét ap tut ket, gan to, tiéng
tim md va c6 thé nghe thiy céc tiéng thoi bit thuong cta tim [24].

- Cdc triéu chung khac:

+) Chan tay lanh am, da tai: day 1a triéu ching cta tinh trang giam tudi
mau ngoai Vvi.

+) S lwong nude tiéu giam (do giam tudi mau than).

+) Giam 4p luc tudi mau ndo (do cung lugng tim thap) gay triéu chimg
cham chap, It 1an.

% Triéu chitng ciia tinh trang i huyét

- U mdu & phéi:

Céc triéu ching chinh 1a kh6 thd va nang hon 1a phu phéi cap. Kho tha
v6i cac ddu hiéu thd nhanh, thd giang stc biéu hién 1a bo bu hoic bu kém &
tré nho.

- U méu & dai tuan hoan:

Céc triéu chimg chinh 1a: phu, gan to, tinh mach ¢ n6i va phan hoi gan
tinh mach ¢6 dwong tinh & tré 16n. Ngoai ra c6 thé thdy ddu hiéu tim moi va
niém mac chi do giam dd bao hoa oxy ¢ cac mach mau ngoai vi [6].

% Cdc han ché ciia chin dodn suy tim trén lim sang

O tré em, triéu chimg 1am sang suy tim thudng khong dic hiéu. Do chinh
X4c cua cac triéu chimg trong chan doan suy tim khong cao va khong ddng
nhat cho moi ltra tudi ciing nhu cac loai suy tim. Do d6 khong thé 14y mot
tri¢u chirng lam sang don 1¢ dé chan doan hodc loai trir suy tim. Vi thé, dé
chan doan chinh x4c suy tim & tré em, nén két hop thim kham Iam sang cung

voi cac phuong phap can 1am sang va khai thac bénh st [7],[25].
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1.2.2. Can lam sang

Céc phuong phap chan doan can 1am sang khong nhiing gitup chan doan
va xac dinh nguyén nhan suy tim ma con danh gia dugc cac mic do nang
cling nhu céc réi loan huyét dong cua tim. Cac phuong phép kinh dién nhu X-
quang tim phoi, dién tdm d6 va siéu 4m tim duoc chi dinh cho tat ca cac bénh
nhan nghi ngd suy tim [20], [26]. Hién nay, vai tro ctia cic ddu an sinh hoc
dic biét 1a peptide loi niéu natri typ B (BNP, NT-ProBNP) trong chan doan
suy tim ngdy cang dugc khang dinh [15], [27], [28]. Tuy nhién, khong c6
phuong phap can 14m sang don ddc nao co thé chan doan dugc suy tim & tré
em [7].
1.2.2.1. X quang tim phoi

- Panh gia duoc tinh trang tim to, & huyét phoi, phi phdi. Dau higu tim
to duoc xac dinh khi: chi sb tim nguc > 50% ¢ tré trén 2 tudi, > 55% & tré
duéi 2 tudi.

- Hinh anh bong tim to 1a mot chi sb ¢ gia tri goi ¥ tinh trang gian tim
that. Ngoai ra, hinh anh than va nhanh déng mach phdi gidn, & mau phoi thé
hién tinh trang tang luu luong mau 1én phoi [29].

1.2.2.2. Bién tam do

O tré em, dau hiu goi ¥ suy tim trén dién tam do thudng gip nhét 1a
nhip nhanh xoang thé hién dép tng bu trir ctia co thé ddi véi tinh trang giam
cung luong tim. Ngoai ra, dién tdm dd co thé thay dau hiéu day that, giam
dién thé & cac chuyén dao, thay doi ST-T hoic block dan truyén. Pién tam d6
gitip dinh hudng t6i mot sb nguyén nhan gdy suy tim nhu: rdi loan nhip tim,
viém co tim, viém mang ngoai tim [30].

1.2.2.3. Sieu am tim

Siéu am tim 12 phuong phap can 1am sang khong xam 14n chinh trong

danh gid tim mach, co6 vai tro rat quan trong chan dodn suy tim ¢ tré em. Si€u
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am tim cung cip cac thong tin chinh xac vé cdu trac, kich thudc cac budng
tim nén c6 thé dua ra chan doan chinh xac nguyén nhan giy suy tim dac biét
13 tim bam sinh. Ngoai ra vai trd quan trong cta siéu 4m tim 13 danh gia duoc
chtrc nang tim dic biét 1a chic nang that trai bang 2 thong sd chinh: chi sb
co ngin soi co (FS), phan s6 tdng méau that trai (EF). Trén siéu am tim, r6i
loan chtic ning tdm thu & tré em dugc xac dinh khi phan suit tong mau (EF)
<50% hodc chi s6 co ngan sgi co (FS) <25%. Ngoai ra, siéu am tim con
danh gia dugc cac rdi loan huyét dong khac cua tim nhu ap luc dong
mach phdi, cung luong tim [31], [32].

1.2.2.4. Thong tim

Thong tim danh gia chinh xac dugc cac huyét dong cia tim gdm: ap luc
budng tim, 4p luc dong mach phoi va cung lugng tim. Thong tim co6 thé giup
chan doan xac dinh nguyén nhan gy suy tim ma siéu 4m tim danh gia khong
chinh xac. Trong bénh tim bam sinh, thong tim déng mot vai trd quan trong
danh gia huyét dong dé xac dinh chi dinh can thiép diéu tri [7].
1.2.2.5. Chup cong huong tir tim

Cong huodng tir tim 6 thé cung cip thong tin chi tiét vé& giai phau, chirc
ning thit, tinh trang viém va thAm nhiém cta co tim. Cong hudng tir c¢6 thé
do dugc thé tich, khéi lurgng budng tim va danh gia dugce van dong ving bt
thudng cua co tim. Cong hudng tir tim c6 gid tri chan doan trong bénh co tim
nguyén phat va cic bénh mic phai nhu viém co tim. Pay ciing 1a phuong
phap chan doan viém co tim it xam 1an va it tac dung phu hon so véi sinh
thiét tim [32].
1.2.2.6. Chup cat I6p vi tinh

Chup cét 16p vi tinh bao gém nhiéu phuong thirc dung hinh anh, 13 mot
cong cu méi trong chan doan suy tim. Chup mach vanh cét 16p 1a mot can

thiép khéng xam 14n c6 gia tri dé danh gia giai phdu dong mach vanh va co



14

thé do chirc nang va thé tich that trai. Nhing loi ich co ban cua chup cit 16p
vi tinh hon si€u am tim chinh 14 sy phan biét tdt hon cac mach mau 1on, tinh
mach phéi va ddng mach vanh [33].

1.2.2.7. Sinh thiét tim

Sinh thiét n6i mac co tim duoc chi dinh trong mét s6 trudng hop chan
doan cac bénh 1y co tim dac biét 1a viém co tim. Tuy nhién, day 1a phuong phap
can thiép xam l4n khong thudng quy c6 d6 chinh xac khong cao do nhiing sai s6
trong qua trinh 1ay mau va co thé ¢ nhing nguy co trong qué trinh tién hanh tha
thuat. Vi thé, dé tang hiéu qua chan, doan sinh thiét co tim thudng duoc tién
hanh duéi huéng dan cia thong tim hodc cong huong tir [7].
1.2.2.8. Cdc dau sinh hoc (biomarker)

Nhitng nghién ctru gan day di cho thiy suy tim khong phai chi 12 hau
qua cua qua tai hay t6n thuong co tim ma con 13 hdu qua cua nhiing thay d6i
vé than kinh- noi tiét, viém, cac thay ddi vé sinh hoa...tac dong Ién té bao co
tim va mo ké. Cac yéu t& nhu men, kich thich t6, chat sinh hoc, cac diu cua
stress va r0i loan chirc nang co tim cling nhu té bao co tim goi chung 1a dau
sinh hoc ngay cang trd nén quan trong. Hién nay, tmg dung nhiéu hon ca
trong chan doan ciing nhu theo ddi diéu tri suy tim 1a peptide loi niéu natri typ
B (BNP, NT-ProBNP) [34], [35], [36].

1.2.3. Chén dodn suy tim theo tiéu chudn Ross sira déi

Tiéu chuan Ross stra d6i duoc dwa ra nam 2002 nham 4p dung chin doan
va phan d§ suy tim tré em cho moi lra tudi. Tiéu chuin dua vao céc triéu
chtng 1am sang suy tim két hop véi khai thac bénh str. Cac triéu ching dé
danh gia g@)m: va md hdi nhiéu, thd nhanh, kiéu tho, tan s tho, tan sb tim va
mirc do gan to. Chan doan suy tim khi co tir 3 diém tro 1én véi cac mirc do tir

nhe d&én nang (3 dén 12 diém) (Bang 1.2) [25].
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Bing 1.2. Tiéu chudn chin dodn, phin dé suy tim theo Ross siva doi [25]

Piém 0 1 2

Tién sir

Ra mo hoi Chi 6 ddu | Pau va than khi ging st Dau va than
khi nghi ngoi

Tho nhanh Hiém khi Thinh thoang Lién tuc
Lam sang

Kiéu tho Binh thudng Co riit co ho hép Kho thé
Tan sb tho

(lan/phut)

0 - 1 tudi <50 50 - 60 > 60

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

(lan/phut)

0 - 1 tudi <160 160 - 170 > 170

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

Gan to dudi bo
suon phai (cm) =2 203 =

- Uu diém cua tiéu chuan Ross sita doi:
Cac tri€u chirng don gian, dé xac dinh va c6 thé danh gid chinh xac dugc
suy tim & moi Ira tudi cua tré em. Ngoai gia tri chan doan, ti€éu chuan Ross

stra d61 con c6 gia tri phan loai cac murc d0 nang cua suy tim [37].
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1.2.4. Phdn dp suy tim tré em

Phan loai cac mirc do ning suy tim chu yéu dira vao cac triéu ching 1am
sang. Hién nay, c6 nhiéu cach phan do suy tim:

- Dya vao cac ddu hiéu 1am sang (kinh dién)

- Dya theo mutrc d§ suy tim: phan loai theo NYHA

- Dya theo giai doan suy tim: phin loai AHA/ACCF

- Dya vio thang diém PHFI

- Phan d6 ctia Ross va Ross sira d6i
1.2.4.1.Phén @5 suy tim dia vdo cdc ddu hiéu lam sang (kinh dién)

Phan d¢ suy tim kinh dién dya vao céc triéu ching 1am sang: kho thg,
gan to, sb luong nudc tiéu. Uu diém cta phan d6 nay 1a don gian vi cac triéu
chtng danh gia it c6 thé danh gia dugc & tré em. Tuy nhién phan do nay ciing
c¢6 han ché 14 céc triéu chimg c6 thé 1an v6i nhitng bénh 1y ngoai tim [6], [20].

1.2.4.2. Phdn do theo NYHA (New York Heart Association)

Phan d6 NYHA duoc hiép hoi Tim mach Hoa Ky xay dung tir 1964 dé
xac dinh murc do suy tim ¢ nguodi 16n va tré 16n trén 5 tudi. Phan d6 NYHA
gdém c6 4 mirc d6 tir @6 I dén IV. Co so ctia phan loai nay 14 dwa vao cung
lugng churc nang, kha nang hoat dong thé luc cta bénh bénh nhan va khong
lién quan téi tdn thuong cAu tric tim, diéu tr1 va tién luong bénh. Phan do
NYHA luong gid dugc mirc do ndng cua céc triéu chig dac biét 1a céc tricu
chtng suy tim trai va con c6 thé dung dé danh gia két qua diéu tri. Tuy nhién,
phan d6 nay chi phu hop voi tré 16n va ngudi 16m, ap dung cha yéu cho suy
tim man tinh. Phan d6 nay kho &p dung cho tré nho do khé xac dinh mirc do
hoat dong thé luc & ltra tudi nay va do tré khong c6 kha nang mo ta chinh xac

cac roi loan co nang [20].
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1.2.4.3. Phdn do suy tim theo giai doan bénh cua ACCF/AHA

DAy 1a phan loai dugc Hiép hoi qudc té vé ghép tim phdi (ISHLT) dua ra
nam 2013 nham diéu chinh phu hop cho tré so sinh va tré nho dya trén phan
do bén giai doan (A, B, C, D) ctia Truong moén Tim mach Hoa Ky va Hiép
hoi Tim mach Hoa Ky (ACCF/AHA) [38].

Bang 1.3. Phdn dj suy tim theo ACCF/AHA [38]

bo NYHA
D0 suy tim theo ACCF/AHA
twong ng

A | Co6 nguy co cao bi suy tim nhung chua c6 bénh 1y vé cau| Khong

triic tim hodc tri€u ching cua suy tim

B | C6 bénh 1y vé cdu tric cia tim nhung chua c6 dau hiéu I

hoac triéu chirng cua suy tim

C | Co bénh 1y vé cau triic va chirc nang tim kém theo céc I

triéu chung suy tim trude day hoac hién tai

D | Suy tim khang tri can c6 nhiing bién phap can thiép dic hiéu v

Phan d¢ suy tim cua ACCF/AHA c¢6 gid tri trong thuyc hanh 1dm sang
gitip lua chon phuong phéap diéu tri va can thiép phu hop tuy nhién phan do
nay it co gia tri trong nghién ctru do khong c6 thang diém cu thé va rd rang.
1.2.4.4. Phan do suy tim theo PHFI (New York University Pediatric Heart
Failure Index)

Nam 2001, tac gia Connolly ciing duwa ra thang diém PHFI bao gém cac
dau hiéu 1am sang, tiéu chuan siéu 4m tim, Xquang nguc va cac thudc diéu tri
suy tim. Phan d6 nay dugc xay dung dua vao 11 ti€u chi lam sang, 2 ti€u chi
can 1am sang va 6 tiéu chi vé thudc dugc sir dung cho bénh nhan dé danh gia
tinh trang suy tim. Mtc d6 suy tim dugc danh gia dya vao téng diém céc tiéu

chi: 0 diém 14 khong c6 suy tim va 30 diém 1a suy tim niang nhat.
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Uu diém cua phan d6 PHFI: cac tiéu chi dé dang dugc xac dinh trén 1am
sang va can 1am sang nén phan do nay co thé ap dung cho moi Itra tudi. Vi thé,
thang diém nay c6 dé nhay va dac hi€éu cao hon so véi cac ti€u chuén trudc
day. Tuy nhién thang diém nay it dugc sir dung do c6 qua nhiéu tiéu chuan va
cac tiéu chuan phtic tap khé danh gia, chi yéu ap dung trong suy tim man
tinh. Do d6, mic du ddy 1a mot thang diém chinh xac va khach quan nhung lai
kho ap dung trong cac truong hop cap ctru [39],[40].
1.2.4.4. Phén d ciia Ross sira doi

Phan d6 Ross da sira d6i chia cac mirc do suy tim & tré em tir nhe dén
nang. Theo tiéu chuan nay, suy tim gom c6 4 d6 [25]:

- Po I: 0-2 diém: khong c6 suy tim

- PO II: 3-6 diém: suy tim mirc do nhe

- Do III: 7-9 diém: suy tim muc do vira

- PO IV: 10-12 diém: suy tim muc do ning
¢ Vai tro cua phan do suy tim

Phan d6 suy tim c6 vai tro rat quan trong nham gitip theo ddi tién trién
ctia bénh va gitp lya chon phuong phép diéu trj pht hop. Tuy nhién & tré em,
hién nay phan do suy tim chua c6 nhiéu gié tri trong tién luong tién trién ciia suy
tim. Trén thuc t& c6 rat nhiéu tré chi c6 mot vai triéu ching suy tim nhung lai dot
ngdt nhanh chéng tién trién thanh suy tim mat bu. Pay chinh 13 bang chimg cho
thdy con ¢ nhitng han ché cua cac phan do trong tién luong suy tim & tré em [37].

1.2.5. Cdp nhdt vé cdac tiéu chudn chan dodan suy tim ¢ tré em

Trén lam sang, danh gia chinh xac muc dd céc triéu chung suy tim ¢ tré
em dic biét 1a tré nhoé van con nhiéu kho khan. Thuc té, viée danh gia cac
tri¢u chung nay & tré em phu thude vao do tubi vi & tré nho cac biéu hién suy
tim khac biét so véi tré 1on. Tir trude dén nay, cac tiéu chuan chan doan suy tim
tré em trén thé giéi van chi yéu dua vao cac tiéu chudn Ross, Ross sira di va

thang diém PHFI. Tat ca cac tiéu chuan nay trir PHFI, déu dua vao céc triéu
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chimg co ning va thuc thé. Trong khi d6, thang diém PHFI lai bao gdm tiéu

chuan siéu am tim, X-Quang ngyc va cac thude diéu tri [25], [40].

Hién nay, mic du tiéu chuan Ross sira d6i da duoc ap dung rong rii tuy
nhién tiéu chuan nay van chi dua vao triéu ching 14m sang va khai thac bénh
str nén mang tinh chi quan. Vi thé, mot sb tac gia tiép tuc stra d6i hé théng
danh gia va phan loai nay dong thoi bd sung mot sd thong sé6 méi nham gitp
chan doan suy tim chinh x4c hon.

Céc bang chung méi da cho thdy ngoai cic triéu ching 1am sang, cac
thong sb siéu Am tim va cic ddu an sinh hoc nhu peptide natri loi niéu natri
typ B (BNP va NT-proBNP) déu co gia tri trong viéc chan doan va phan loai
mirc d0 ning suy tim & tré em [15], [28]. Su bo sung cac thong sb méi nay rat
quan trong dé danh gia va phan loai suy tim tré em theo tudi dong thoi giup
phan biét cac mirc d ning cua suy tim. Vi thé dén nam 2012, tiéu chuan Ross
sira 361 moi nhét da dugc bo sung thong sé can 1am sang nhu chirc ning tong
mau thét trai (EF) va ndng 46 NT-ProBNP huyét thanh dé ting do chinh xéc
trong chan doan suy tim. Su két hop cac dau hiéu 1am sang va can lam sang
lam ting d6 nhay va dic hiéu trong chan doan suy tim & tré em [25]. Pay la
tiéu chuan danh gia méi va can phai dua trén nhiéu thong sd nén trén thuc té
van gip kho khan khi sir dung dé danh gia nhanh tinh trang suy tim tai cac
don vi tiép nhan ban dau nhu phong kham va khoa cip ctru [Phu luc 3]. Tuy
nhién, trong tuong lai cung véi st dung si€u am tim thudong quy cling nhu
phuong phap dinh luong ndng d6 NT-ProBNP huyét thanh dugc ap dung
rong rai thi 4p dung tiéu chuin méi nay s& co gia tri cao trong chan doan suy
tim & tré em.

Niam 2013, tac gia Chun Wang Lin va cong su da st dung thang diém
Ross stra d6i dé chan doan suy tim két hop nong do NT-proBNP huyét thanh.
Két qua nghién ctu di ching minh, phuong phap chan doan suy tim véi

thang diém két hop nay c6 ti 18 chinh xéc 1én téi 95%. Nghién ciru cho thay
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ndng d6 NT-proBNP tang ti 1& thuan cing v6i diém Ross stra doi. Tuy nhién,
tac gia cho rang véi diém Ross > 4 c6 gia tri chan doan chinh x4c va hiéu qua
hon so v6i > 3 diém nhu tiéu chuan trude day [41].
1.3. Diéu trj suy tim tré em
Diéu tri suy tim tré em can dwa vao nguyén nhan giy bénh, co ché bénh
sinh va mtrc d§ nang cua suy tim [83].
1.3.1. Muc tiéu diéu tri
- Giam tri¢u chirng co nang va thuc thé, cai thién chat lugng cudc séng.
- Han ché nhép vién, giam ty 1& t vong.
1.3.2. Diéu tri cu thé
1.3.2.1. Diéu tri biang thuéc
Diéu tri bﬁng thudc duoc chi dinh wu tién cho bénh nhan c6 rdi loan chire
nang téng mau cia that [83]. Gom c6 cac nhoém thude:
% Thudc tang co bop co tim
- Digitalis (digoxin): 1 thudc ting co bép co tim duy nhéat dung bang
duong ubng va ciing 1a loai thudc ting co bop co tim duy nhat 1am cham tan
50 tim [84].

- Nhom cathecolamine

Nhom thude nay duoc chi dinh trong suy tim cép ning dé cai thién cung
luong tim va on dinh bénh nhén trong khi chd ghép tim. Cac thude thudng sir

dung 1a dopamine va dobutamine [4].

- Milrinone: c6 tac dung lam tang strc co bop co tim va gian dong mach
va tinh mach hé théng. Milrinone duoc chi dinh trong cac truong hop suy tim

ning, khi cac phuong phap diéu tri théng thuong khong c6 hiéu qua [4], [85].

% Nhém thudce loitiéu
O tré em thudce loi tiéu thuong chi dinh suy tim giai doan C, D gdm co

cac nhom:
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- Thuéc loi tiéu quai: 1a thudc loi tiéu duge lya chon wu tién trong diéu tri
suy tim. Furosemide 1a thudc 1oi tiéu quai phd bién nhét, c6 tac dung nhanh va
an toan. Liéu furosemide: 1-4mg/kg/ngay (1-2 lan) [83].

- Thuéc loi tiéu thiazide: hydrochlorothiazide 1a thudc loi tiéu thiazide
duoc dung phd bién nhat hién nay, lidu luong: 2-4mg/kg/ngay.

- Thuéc loi tiéu khdng aldosterone: c6 tac dung giam tai hp thu natri va
giam bai tiét kali & ong goép. Thudc thuong sir dung 13 spirolactone
(aldactone), licu: 2-4mg/kg/ngay [86].

% Thudc irc ché men chuyén angiotensin

Thuoc cé tdc dung lam giam hau génh va cai thién phan suat tong mau.
O tré em, thudc duoc chi dinh cho suy tim do rdi loan chirc ning thét (suy tim
giai doan B, C). Thudc thuong duoc sir dung 1a captopril va enalapril [4].

% Thudc chen beta giao cam

Thudc chen beta giao cam co tic dung cai thién triéu ching ciing nhu
phan suit tong mau va giam ty 1é tir vong & tré em suy tim. Thudc dugc chi
dinh cho tré ¢ suy giam chitc nang tadm thu that trdi (suy tim giai doan C).
Thudc thudng st dung nhat trong nhom nay 1a carvedilol [87], [88].

% Cdc nhém thuoc diéu tri suy tim moi

- Thudc gidn mach phéi (sildenafil): c6 tac dung lam giam st can
mach mau phoi, cai thién chirc ning téng mau cia tim. Liéu luong:
0,1mg/kg/ngay (ubng) [89].

- Thuéc chen kénh if- ivabradine 1a thudc chen kénh if c6 vai trd trc ché
c6 chon loc kénh f & nit xoang, c6 tdc dung lam gidm nhip tim nhung khong
anh huong dén huyét dong [90].
1.3.2.2. Liéu phdp can thi¢p diéu tri

Pugc chi dinh cho bénh nhan suy tim ning, khang tri v6i thudc (giai

doan D) gdm c6 2 phuong phap: tudn hoan co hoc va ghép tim.
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- Tuan hodn co hoc: duge chi dinh cho tré suy tim mat bu c6 cung luong

tim thap khong dap tng voi thude diéu tri [91]. GOm c6 2 phuong phap:

+) ECMO: li€u phap nay cé nguyén ly hoat dong tuwong ty nhu may tim
phoi nhéan tao. Hién nay, ECMO 1la phuong phap lya chon hang dau trong
diéu tri suy tim do viém co tim & tré em [92].

+) Thiét bi hé tro that: duogc chi dinh cho bénh nhan suy tim giai doan
cubi chd ghép tim. Hién nay, day 1a liéu phap quan trong hang dau trong dicu
tri suy tim giai doan cudi ¢ tré em [30].

- Ghép tim: dugce khuyén cao cho cac bénh nhan suy tim ¢ giai doan

cudi khang tri (giai doan D) [93].
1.3.2.3. May tao nhip tim

Khtr rung tim hodc tai déng bd co tim duoc chi dinh cho mét sb truong
hop bénh nhan suy tim ¢6 suy giam chirc ning that nang, ri loan nhip tim va
rdi loan huyét dong. C6 2 phuong phap chinh: khtr rung tim ty dong va liéu
phap tai ddng bo co tim [94],[95].
1.3.2.4. Diéu tri nguyén nhan va cdc yéu té thiic ddy suy tim

Diéu tri nguyén nhan nhu phau thuat hay can thiép ddi véi tré bi tim
bam sinh, thim do dién sinh 1y va dot bang song ratio trong mot sd trudng
hop i loan nhip tim 1a phuong phap diéu tri suy tim hiéu qua. Ngoai ra,
diéu tri cac yéu td thuc déy nhu thiéu mau, viém phéi, sbt, nhiém toan, suy
than... cling c6 vai trd quan trong cai thién tinh trang suy tim [4].
1.3.2.5. Cham soc va dam bao dinh duwiong

- Nghi ngoi tai givong, nam dau cao
- Han ché dich, an nhat, thitc dn giau nang luong.

- Tranh moi hoat dong gang strc cho tre.
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1.4. Tong quan vé peptide loi niéu natri typ B (BNP vaNT-ProBNP)

1.4.1. Nguén goc, ciu tritc, co ché phéng thich va thanh thdi peptide lpi

niéu natri typ B
1.4.1.1. Nguén goc, cau tric

Nam 1981, De Bold va cong su tim théy mot chit duogc chiét xuét tir tAm
nhi cua mot vai loai dong vat co6 vu, chim va ca co6 tac dung gay 1¢i ni€u va
gidn mach, nhu mot chat ddi khang voi hé Renin - Angiotensin. Chat d6
dugc dit tén 1a peptid lg1 ni€u natri nhi (Atrial Natriuretic Peptide - ANP).
Tu d6, ¢ nhiéu nghién ctru da dugc thuc hién dé xac dinh vai trd cia ANP

trong suy tim.

Pén nam 1988, cic nha nghién ciu da phat hién ra mot chat khac co
trong nao lon va chudt dugc dat tén la Brain Natriuretic Peptide (BNP). Sau
d6 nguoi ta nhanh chong phét hién ra ring ngudn bai tiét chinh cia BNP 1a ¢
ca tim nhi va tim that. Phan tor BNP nguoi dugc ma héa boi gen nam trén
nhiém sic thé sd 1, bao gdm 3 exon va 2 intron. Tién than ctia BNP 1a pre-
pro-peptid gom 134 gdc acid amin. Peptide ndy tach bo 26 acid amin dé tao
thanh tién hormone BNP la proBNPj_jgg voi 108 acid amin. Sau do,
proBNP{_10g8 duoc chia tich bdi cac enzym thuy phan protein gdm furin va
corin thanh 2 phan: doan cubi gdm 76 acid amin (NT-proBNP|_7¢) khong co
hoat tinh sinh hgc va phan tir 32 acid amin (BNP1.32) c6 hoat tinh sinh hoc.
NT-ProBNP va BNP con dugc goi chung 1a peptid 1¢i ni€u natri typ B (B -
type Natriuretic Peptide) [42].
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Hinh 1.2. Céu triic ciia cdc peptide loi niéu natri typ B [9]

Peptide loi niéu natri typ B giit vai trd cai thién can bang thé tich noi

mo, thdm thiu va diéu hoa ap luc hé théng tuan hoan. Tac dung sinh hoc

chinh ciia BNP la thai natri, 1o1 ni¢u, gidn mach ngoai bién, tc ché hé théng

Renin - Angiotensin - Aldosteron va than kinh giao cam. Ngoai ra, BNP con

uc ché su co t€ bao co tam that, tién trinh tai dinh dang va viém cua té bao co

tim va co tron [43].

Peptid lgi niéu natri (NP) Co quan dich Tac dung sinh 1y Biéu hiénthiéuNP
| truong lyc 1 nhip tim
giao cam va huyét ap

+ ol Ao
sel | ire
arood ves -

I ap luc day
that

1 gian co tim

1 gian mach

1 bai tiét natri
1 bai niéu
Tphangiai lipid

1baitiét insulin

Gian budng tim
R6i loan chire
nang tdm truong
Tang huyét ap
Giit mudi

Gilr nude

Béo phi

bai thao duong

Hinh 1.3. Tac dung sinh hoc ciia peptide lgi ni¢u natri typ B [43]
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1.4.1.2. Co ché phdng thich va thanh thai NT-ProBNP huyét thanh
- Co ché phéng thich

NT-proBNP duoc tiét ra cht yéu tir co tim that va mot lugng nho & tim
nhi. Ngoai ra, NT-proBNP con dugc tiét ra & ndo, phéi, than, dong mach chu
va tuyén thuong thin véi néng do thip hon ¢ tdm nhi. NT-proBNP duoc
phong thich do su gia ting ap luc ciing nhu thé tich ciia budng tim dic biét 1a
tam thét trai [11]. Cac nghién ctru cho thiy, nong dd NT-proBNP huyét thanh
c6 mdi twong quan chit ch& véi kich thudc budng thit trai va ap luc cudi tim
truong thét trai. Sy phong thich cua ndng d6 NT-proBNP huyét thanh duoc
diéu tiét boi ca ap luc va thé tich thét trai. Tinh trang gia ting stic cing thanh
co tim 13 yéu t6 kich thich manh mé& sy phéng thich ndong NT-proBNP huyét
thanh. Trong nhiéu mé hinh thi nghiém cho thdy, su gia ting nhanh chéng
(trong vong 1 gi®) cia mRNA - BNP sau tinh trang qua tai ap luc cip tinh cua
nhi va thét, nhimg thay doi nay dan dén ting tiét ndng d6 NT-proBNP huyét
thanh. Vi thé, NT-ProBNP 1a mot chét chi diém sinh hoc nhay cam va dac hiéu
cho nhiing rdi loan chtrc ning tAm that. Ngoai ra, cac yéu td khac gay tiét ra
NT-proBNP da va dang dugc lam ro [R1.

uchhe tn:hq—Thml médu co' tim

i

Tang biéu 16 gen
BNP

Thai gian bin hay
\ 120 phiit> 20 phuit
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Hinh 1.4. Co ché tong hop va phéng thich NT-proBNP va BNP [11]
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- Su thanh thai NT-ProBNP huyét thanh

Phan tor NT-proBNP duoc dao thai thu dong chu yéu qua than vi thé
néng do NT-proBNP huyét thanh twong quan nghich v&i mirc do loc cau than.

Trudc day, cac nghién ctru cho ring NT-proBNP duoc thai duy nhat ¢
than va phu thudc vao chirc nang than nhiéu hon BNP. Tuy nhién, cac nghién
clru m&i dd ching minh ring mirc d6 bai tiét qua thin ciia BNP va NT-
proBNP 1a nhu nhau véi ty 1€ khoang 15-20%. Thoi gian ban huy (half-life)
cua NT-proBNP 1a 120 phut va cua BNP 1a 20 phut. Do NT-proBNP c6 thoi
gian ban hay dai hon va c6 do 6n dinh hon nén hién nay NT-proBNP dugc st
dung thong dung hon BNP trong lam sang [43].
1.4.2. Phwong phdp dinh luong NT-ProBNP huyét thanh

Hunt va cong su 1a nhitng nguoi dau tién dua ra phuong phép xét nghiém
dinh lugng NT-ProBNP huyét thanh. V& sau, c6 nhiéu phuong phéap dinh lugng
khac dugc sir dung. Hién nay, xét nghiém NT-ProBNP huyét thanh bang
phuong phap mién dich dién hoa phat quang (electroluminescence) va may xét

nghiém hoan toan ty dong duoc st dung rong rai [44].

Trong phuong phip mién dich dién hoa phat quang, NT-ProBNP dugc
xé4c dinh bang su két hop gitra khang nguyén cua mau voi khang thé dic hiéu
v6i NT-ProBNP (K§ thuat Sandwich). Phuong phap dinh luong nong do NT-
ProBNP huyét thanh ctia hing Roche sir dung 2 khang thé da dong dé két hop
voi khang nguyén tai vi tri da boc 10 1a 1-21 va 39-50. Mot vi tri duge danh
dau véi Biotin va vi tri khac duoc danh diu bang phtc hop Ruthenium, dé
gin v6i NT-ProBNP hinh thanh phirc hop “banh mi kep cha”. Su phat hién
duoc hd tro boi chat danh ddu vi manh Streptavidin. Phic hop nay sau d6
duoc gin két thong qua phan tng Biotin-Streptavidin.

Mau bénh pham duing dinh lugng NT-proBNP 14 huyét thanh hodc huyét
tuong chdng dong bang Li-heparin hodc K2, K3-EDTA. Mau 6n dinh 3 ngay
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& nhiét do 2-8°C va 12 thang & -20°C. Phan tng chéo v6i khang huyét thanh
Aldosteron, ANP28, BNP32, CNP22, Endothelin, va Angiotensin I,
Angiotensin II, Angiotensin III, Renin, NT-proANP la <0,001% va gidi han
phat hién cua xét nghiém la 5 pg/ml.

Nong do NT-proBNP huyét twong kha on dinh theo diéu kién luu trit
khéc nhau, khoang 7 ngay & nhiét d6 phong, 10 ngay ¢ 4°C, vai thang & -20°C
hodc thap hon va rd dong khong lam thay d6i dang ké nong d6 NT-proBNP.
Tréai lai, BNP phan 16n khong 6n dinh & nhiét d6 phong hay khi rd dong.
Chinh vi vy, NT-proBNP dugc xem 1a xét nghiém thudn tién hon BNP trong
st dung 1am sang [45], [46].

g
Mién dich phong xa
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/ Mién dich dién héa huvynh guang

1 \N109
[ Khangthé
\ bat giir
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----------

Khang thé
. o
Mién dich huynh quang  “OOOOOOO0000 = tin hiéu

S —

Hinh 1.5. Phwong phdp dinh lwong NT-proBNP huyét thanh [43]
1.4.3. Nong dp NT-ProBNP huyét thanh 6 tré em va cdc yéu to anh huwing
1.4.3.1. Nong do NT-ProBNP huyét thanh binh thuong & tré em

Peptide 1¢1 niéu type B (BNP va NT-ProBNP) dugc chimg minh c6 vai
trd quan trong hoan thién cau triic tim va diéu chinh huyét ap trong qué trinh
phat trién cuia bao thai. Peptide loi niéu type B ciing 6 lién quan dén cac thay
d6i bai niéu, thai natri niéu trong qua trinh chuyén da, dé chuyén tiép tr cudc
sbng trong tir cung ra cudc séng bén ngoai [47].

O tré em, ndong dd6 NT-ProBNP thay ddi theo cac giai doan phat trién cua

tré ddc biét 1a thoi ky so sinh. Su thay doi tudn hoan sau sinh gay ting ap luc
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va thé tich tam that va do6 ciing 1a mot yéu t6 kich thich bai tiét NT-proBNP.
Sau khi sinh, that phai cua tré gidn ra do hau qua ap luc cia dong mach phdi
cao dan dén kich thich ting san xudt NT-ProBNP nhu mét co ché tu thich
nghi. Ngoai ra, do su chua truéng thanh cua than ciing gop phan lam giam do
thanh thai cia NT-ProBNP. Nong d6 NTproBNP ting cao trong 48 gid va
giam nhanh chong trong hai tuan dau sau sinh. Mirc 6 giam cua chi s6 nay
twong ung voi muce do trudng thanh cua than va mue gidm cua ap luc dong
mach phéi [48],[51].

Vi thé, ddnh gia bénh 1y tim mach & tré so sinh bang phuong phap dinh
luong ndéng d6 NT-ProBNP can cha ¥ tham khao cac gia tri tham chiéu & thoi
ky tudn dau tién sau sinh. Céc gia tri nay con thay ddi tiy thudc vao thoi diém
ldy mAu (gio tudi) va phuong phap tién hanh dinh luong.

Sau thoi ky so sinh, cac nghién ctru cho thdy ndng do NT-proBNP tiép
tuc giam dan theo tudi sau d6 6n dinh tir 4 thang dén 15 tudi va khong c6 su
khac biét dang ké gitra hai gisi [49], [50], [51].
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Biéu d6 1.1. Twong quan ciia nong dp NT-ProBNP theo tuéi [51]

Hién nay, chua c6 cac gia tri tham chiéu chinh thtic vé néng d6 NT-

ProBNP binh thuong theo cac ltra tudi ¢ tré khoe manh. Trén thé gidi da co



29

mot s6 nghién ctru dua ra cac gia tri binh thuong cua chi sd nay véi ¢d miu
va c4c Itra tudi khac nhau [49], [50].
Bing 1.4. Nong dp NT-proBNP binh thuwong ¢ tré so sinh va tré nhé [50]

Tac gia Comiu | Giéi Tubi NT-proBNP
8 2 gioi 0 - I ngay 6027 pg/ml

40 2 gioi 2 - 3 ngay 2972 pg/ml

Schwachtgent

11 2 gioi 4 - 8 ngay 1731 pg/ml

26 2 gioi 9 - 365 ngay 215 pg/ml

Bar - Oz 33 2 gioi I ngay 3042 pg/ml
40 Nam <1 thang 28184 pg/ml

Soldin

53 N <1 thang 5481 pg/ml

Nir 20 2 gioi 1-5 ngay 1937 pg/ml

Albers 13 2 gidi 0-3 tudi 129 pg/ml

Bing 1.5. Nong dp NT-ProBNP ¢ tré em theo cdc liva tuéi [49]

Tudi Cir miu Trung vi| Gid6i han Bach phan vi thw
(pg/ml) (pg/ml) 5 95 97,5

0- 2 ngay 43 3183 260-13224 | 321 | 11987 | 13222
3 -11 ngay 84 2210 28-7250 | 263 | 5918 | 6502
1 -12 théng 50 141 5-1121 37 646 1000
1 -2 tudi 38 129 31-675 39 413 675
3 -6 tudi 81 70 5-391 23 289 327
7-14toi | 278 52 5-391 10 | 157 | 242
15 -18 tudi 116 34 5-363 6 158 207

Mic du dugc phong thich ngay sau sinh v6i ndng do cao, NT-proBNP da

dugc ching minh 1a c6 gid tri trong chan doan hoac loai trir suy tim & tré so
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sinh, tré nho ciing nhu tré 16n. Nong d6 ciia NT-proBNP tiy vao do tudi vi
thé ngudng gia tri chan doan suy tim ciing phu thudc vao cac ltra tudi khac
nhau [52].

1.4.3.2. Cdc yéu t6 anh hwong nong dé NT-proBNP huyét thanh ¢ tré em

- Tuéi: nong d6 NT-proBNP & tré em thay doi theo do tudi, ting cao
nhit & Ira tudi so sinh va sau d6 giam dan theo tudi [49].

- Gidi tinh: tré dudi 13 tudi, ndng do NT-proBNP khac biét khong dang
ké giira hai gidi. Sau do tudi ndy, ndong dd6 NT-proBNP & tré trai thip hon tré
gai, diéu nay c6 thé lién quan dén ndng do estrogen (hoat héa gen tong hop
peptide loi niéu) va androgen (1am giam nong do peptid loi niéu) [53].

- Suy than: chic niang than c6 anh hudng nhiéu dén ndng d6 NT-
ProBNP huyét thanh. Suy than lam giam d6 thanh thai va dan dén ting ndng
d6 NT-proBNP. Ngoai ra, chi sé nay ciing ting ty 1& thudn véi creatinin
mau. Vi thé, sir dung NT-proBNP trong chan doan va diéu tri suy tim can chi
y bénh 1y than kém theo [54].

- Béo phi

Cac nghién ctru da cho thay nong do NT-ProBNP ¢ nguoi béo phi
thap hon so v6i ngudi binh thudng va doc 1ap véi cac yéu td khac nhu dai
thao dudng, cao huyét ap va ap luc cudi tdm truong thét trai. Diéu nay
duoc 1y giai 1a do thanh phan co thé anh hudng dén su tong hop cac
peptide 1oi niéu natri chtr khong phai do t& bao m& c6 nhiéu thu thé dao
thai peptide loi ni¢u natri [55].

- Cdc yéu to anh huéng khéc

NT-ProBNP huyét thanh c6 thé ting trong thiéu mau ning, cic tinh trang
bénh 1y nang (nhiém khuan ning, tinh trang sbc), cac bénh 1y suy ho hap, tran
khi - tran dich mang phdi. Ngoai ra chi s6 nay ciing co thé ting do dung thudc

loi tiéu, thude di€u tri chen beta giao cdm hodc cac bénh noi ti€t nhu: hoi
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ching Cushing, suy giap, dai duong. Nguyén nhan chung gay ting NT-
proBNP huyét thanh trong céc bénh 1y nay c6 thé do md co tim bi thiéu méau
hogc thiéu oxy [56], [57], [58].

1.4.4. Vai tro cua NT-ProBNP trong cdc bénh ly tim mach ¢ tré em (chu y
lap so vdi cac n/c hi¢n nay)

Hién nay, dinh lugng peptide 1o1 ni€u natri typ B (BNP, NT-ProBNP)
huyét thanh 1a phuong phap di dugc sir dung rong rai trong danh gia cac bénh
Iy tim mach & nguoi 16n [59],[60], [61], [62]. Tuy nhién, ap dung phuong
phép nay trong danh gia cac bénh 1y tim mach & tré em va tré so sinh van con
han ché. Nguyén nhan 1a do su thay ddi vé sinh Iy hoc cua tim trong giai doan
chu sinh va cac giai doan phat trién cta tré. Ngoai ra trong bénh 1y tim bam
sinh, do sy da dang va phirc tap trong cac ton thuong vé céu trac tim ciing
1am bién d6i néng @6 NT-ProBNP [52]. Cho dén nay, trén thé gidi van chua
¢6 nhiéu nghién ctru dugc thyc hién trén cd mau 1én & tré em. DE hiéu 16 su
bién d6i nong d6 NT-ProBNP trong cac bénh 1y tim mach & tré em thi can
phai biét dugc su thay doi cua chi sd ndy trong cac giai doan phat trién cua
treé.
1.4.4.1. Chan dodn suy tim

O tré em, chan doan suy tim chi yéu van dya vao céc triéu chimg 1am
sang va can l1am sang két hop véi khai thac bénh str. Hién nay, cac nghién ctru
trén thé giéi da chimg minh dinh lwong NT-ProBNP huyét thanh 1a phuong
phap c6 gia tri trong chan doan ciing nhu theo ddi hiéu qua diéu tri suy tim &
tré em. O tré bi suy tim do cic nguyén nhan khéac nhau, chi sé nay ting cao hon
S0 VGi cac gi tri binh thudng cung ltra tudi. Nong d6 NT-ProBNP huyét thanh
ting trong ca suy tim véi phan suat tdng mau giam va suy tim véi phan suat

téng mau bao ton [63], [64], [65].
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Céc nghién ciru di cho thiy, gia tri cia NT-proBNP trong chan doan xac
dinh hodc loai trir suy tim cap ¢ tré em ciing twong tu nhu & ngudi 16n. Theo
Cohen va cong su, ndng d6 NT-proBNP & tré ¢ suy tim ting cao hon han so
v6i tré suy ho hap do bénh 1y phdi hodc tré khoe manh. Nghién ctru da cho
thiy nong d6 NT-proBNP & tré co suy tim cap thuong ting rat cao (trung binh
13 18452 pg/ml) so v6i tré suy hd hap do bénh 1y phoi (trung binh 13 311 pg/ml)
hodc tré khoe manh (trung binh 1a 89 pg/ml) (Biéu d6 2). Theo tac gia, voi
diém cit cia NT-ProBNP 1a 598 pg/ml co gia tri trong chan doan phan biét

gitra tré kho thd do bénh 1y tim mach vdi cac nguyén nhan khac [66].
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Biéu dé 1.2. Nong dp NT-ProBNP ciia nhém chitng, bénh phéi va suy tim [66]

Tuong ty, mot s6 nghién ctru & nudc ngoai khac ciing chi ra vai trd
quan trong cia NT-ProBNP trong chan doan phan biét giita khé thd do bénh
tim mach va bénh phoi. Chun Wang Lin va cong sy (2013) ciing cho thiy
ndng 46 NT-ProBNP & tré kho thd do suy tim 1a 17703 pg/ml cao hon han so
voi tré kho thd khong do bénh 1y tim mach (210 pg/ml) va tré khoé manh
(214 pg/ml) voi p<0,001 [41].
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Tuy nhién, stt dung NT-proBNP dé chan doan suy tim & tré em can phai
chu y dén néng d6 NT-proBNP theo nhom tudi. Dic biét, trong tuan dau sau
sinh gia tri NT-proBNP ting cao ngay ca khi khong c6 suy tim, vi thé trong

giai doan nay viéc chan doan can két hop v6i 1am sang [52].

Hién nay ¢ tré em, chan doan suy tim dua vao néng d0 NT-ProBNP
huyét thanh dong thoi két hop véi kham 1am sang va cac tham do can 1am
sang co ban nhu: dién tAm d6, X-Quang tim phdi va siéu am tim da cho thay
c6 do nhay va dac hiéu cao. Vi thé, c6 thé su dung NT-ProBNP dé chan doéan

sang loc suy tim som cling nhu danh gia nhanh suy tim & tré em [67].

Cac tri€u ching goi

y suy tim

Kham lam sang, ECG, NT-ProBNP

/\

NT-ProBNP cao so véi tudi NT-ProBNP giim so v6i tudi
\ \
Suy tim Nguyén nhan khac

Hinh 1.6. Vai tro NT-ProBNP trong tiép cin chin dodn suy tim tré em [67]
1.4.4.2. Tién heong diéu tri suy tim

Céc nghién ctru da cho thdy NT-ProBNP 14 chat chi diém nhay cam phan
anh duogc cac roi loan huyét dong cua tim. Nong dd6 NT-ProBNP cé twong
quan mat thiét véi mirc do suy tim trén 1am sang. Ngoai ra, chi sb nay con cd
gia tri trong danh gia chirc ning tim & tré em dic biét 1a chirc nang that trai.
Sy ting cao ciia NT-proBNP c6 méi twong quan chit ch& véi muc d6 giam

phan suét tdng mau va mic d6 ning cia suy tim [68], [69], [70]. Vi thé, dinh
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lvgng NT-proBNP thuong xuyén & tré bi suy tim gitp phat hién cac réi loan
chirc nang cua tim, danh gid mic d§ suy tim nén cd vai tro0 quan trong tién
lwong diéu tri bénh.

Ngoai ra, cac nghién ciru con cho thiy su gia ting nong do NT-ProBNP
trong suy tim & tré em co vai tro quan trong dé dyu doan cac bién cb tim mach
nhu: hd tro tudn hoan co hoc, ghép tim hodc tir vong [70], [71]. Trong nghién
clru ciia minh, tic gia Medar khi theo déi diéu tri suy tim cdp & tré em d& nhan
thdy su gia ting ndng do NT-ProBNP trong qué trinh diéu tri suy tim ¢ gia tri
du doan céac bién cb tim mach c6 thé xay ra trong mdt nam sau dé (r=0,616,
p=0,01) va co gia tri cao hon chi sd EF trén siéu 4m tim (r= -0,42, p=0,15)[70].

Ngoai ra, trong mdt nghién ciru cia Knecht KR va cong sy vé ghép tim &
tré em da cho thiy su gia ting nong d0 NT-ProBNP sau ghép ciing co gia tri
trong danh gia nguy co thai ghép, nguy co tr vong va tai ghép tim [68].
1.4.4.3. Bénh tim bam sinh

Hién nay, vai trd cia NT-ProBNP trong chian doan cac bénh tim bam
sinh & tré em cling di duoc khing dinh. Trong bénh tim bam sinh shunt trai-
phai, tac gia Elsharawy da thuc hién nghién ctru c6 dbi chimg trén cac bénh
thong lién that va thong lién nhi ¢ tré em. Két qua cho thay, nong do NT-
ProBNP ¢ nhém tim bam sinh cao hon nhom chimng va chi s nay c6 tuong

quan v6i mirc d6 ctia ludng shunt va 4p luc dong mach phdi [72].

Trong cac bénh 1y tim bam sinh phirc tap nhu chuyén gbc dong mach,
hep eo dong mach chu, Fallot IV..., Eindhoven J.A va cOng su da cho théy o
tré bi tim bam sinh phurc tap c¢6 hodc khéng cé tridu ching cua suy tim, ndng
do NT-proBNP tang cao va c6 gia tri trong tién lugng mic d§ nang cia bénh.
Téc gia cho rang, dinh lwvong néng 46 NT-ProBNP c6 gia tri trong chan doan
bénh cling nhu danh gia cac rdi loan huyét dong, phan ting cic nguy co va

theo ddi hiéu qua diéu tri bénh tim bam sinh [73].
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1.4.4.4. Tang dp dong mach phéi

Trong ting ap dong mach phoi, mau 1én phdi nhidu va gay tang ganh ap
luc va thé tich that phai ddn dén phong thich NT-ProBNP. Mic du co ché
phong thich chu yéu la tir that tréi, tuy nhién cac nghién ctru cho thdy nong do
NT-ProBNP ciing ting trong rdi loan huyét dong that phai [74], [75]. Trong
bénh ting 4p phdi & tré em, nghién ciru ciia Takatsuki dd cho thdy chi sb nay
tang twong ung voi muc do gia tang cla ap lyc dong mach phoi. Theo nghién
ctru nay, cu tang 1 don vi logNT-ProBNP thi trong g véi tang 3,4 don vi m2
chi sb khang luc phdi. Vi thé, tac gia cho rang nong do NT-ProBNP c6 thé du
doan dugc nhing thay d6i vé 1am sang va huyét dong trong bénh tang ap phoi
[76]. Trong khi d6, tac gia Mirjam E cho rang ngoai gia tri chan doan, NT-
ProBNP con c6 gia tri tién lugng tir vong & nhom tré ting ap phdi va khang
dinh day la mot déu 4n sinh hoc c6 vai tro quan trong trong theo doi sau diéu tri
bénh [77].
1.4.4.5. Bénh Kawasaki

Hién nay cac nghién ciru ciing cho thdy NT-ProBNP c6 vai trd trong
chan doan ciing nhu tién luong diéu trj bénh Kawasaki. Tac gid Yu J va cong
sy thyc hién nghién ctru c6 dbi ching trén 330 tré mic bénh Kawasaki va két
qua da cho thdy néng d6 NT-proBNP ting cao hon ¢ nhom tré méc bénh.
Ngoai ra, chi s6 nay ciing ting cao hon & nhom khéng dap tmg voi diéu tri
IVIG so v&i nhém co6 dép ung [78]. Trong khi do, theo nghién ctru cua
Kazunari Kaneko, v6i diém cit cia NT-ProBNP 1a 1300 pg/ml c6 d6 nhay l1a
95% va do dic hidu 1a 85% dé du doan bién chimg ton thuong dong mach
vanh. Ciing theo tic gia, voi diém cit ciia NT-ProBNP 1a 800 pg/ml c6 do
nhay 1a 71% va d6 dac hiéu 1a 62% trong du dodn bénh khong dap Umg voi
diéu tri bang IVIG [79]. Tuong tu, tac gia Dionne A va cong sy trong nghién

clru cia minh cling dua ra két luan, NT-proBNP c¢6 vai trd trong chan doan
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bénh Kawasaki, tién luong bién ching mach vanh ciing nhu du doan kha
nang dap ung voi diéu tri bang IVIG [80].
1.4.4.6. Réi loan nhip tim

Mot sb nghién ctru cling cho thdy NT-ProBNP c6 gia tri trong danh gia
rdi loan nhip tim & tré em. Tac gia Thejus J va cong su cho rang ndng do NT-
proBNP ting trong bénh rung nhi va day 1a chi sb co gia tri trong danh gia su
tai phat cia rung nhi [81]. Trong khi d6, Mazurek B va cong su lai cho thiy
trong roi loan nhip that ¢ tré em, muc ting NT-proBNP tuong tmg cing véi
murc d§ nghiém trong cta loan nhip. Tac gia cho rﬁng, dinh lugng néng do NT-
proBNP huyét thanh c6 gia tri dé chan doan va phan loai mirc d6 nghiém trong
cta rdi loan nhip that [82]. Tuy nhién, cic nghién ctru vé vai trd cua NT-

ProBNP trong roi loan nhip tim & tré em con it va han ché vé cd mau .

1.5. Cac nghién ciru lién quan dén dé tai
1.5.1. Vai tro cua NT-ProBNP trong danh gid suy tim ¢ nguoi lon

Hién nay, vai trd ciia NT-ProNNP trong chan doan va theo ddi diéu tri
suy tim dd dugc khang dinh [8], [36], [60]. Phuong phéap dinh luong ndng do
NT-ProBNP huyét thanh d3 dugc sir dung thuong quy trong chan doan va
theo dbi diéu tri suy tim ¢ ngudi lén. Nam 2012, Hoi Tim mach hoc Chau Au
da dua phuong phap nay vao khuyén céo trong quy trinh tiép can chan doan

suy tim [96].

1.5.2. Vai tro cia NT-ProBNP trong danh gia suy tim o tré em
Trong nhiing nim gan day, mot s6 nghién ctru nudc ngoai da noi vé vai
tro ctia NT-ProBNP huyét thanh trong chan doan va tién luong diéu trj suy
tim ¢ tré em.
Nam 2013, Chun Wang Lin di nghién ctru vé gia tri cia NT-ProBNP
trong chan doan suy tim trén 240 tré gdm 80 tré suy tim, 80 tré khé thd nhung

khong mic bénh 1y tim mach va 80 tré khoe manh. Chan doan suy tim trong
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nghién ctru duge dua vao tiéu chuan Ross sira doi. Két qua cho thdy nong do
NT-proBNP ting cao & nhom tré suy tim hon so v&i cac nhém khac va chi sd
nay c6 mdi twong quan chit ché véi thang diém Ross. Nghién ctru cho rang,
v6i nong d6 NT-proBNP > 598 pg/ml c6 gia tri chan doan suy tim va chi sb
nay < 300 pg/ml c6 gid tri chan doan phan biét giita tré kho thd khong mic
bénh tim mach va tré khoe manh. Tac gid dua ra két luan: néng do NT-
proBNP huyét thanh c6 gia trj trong chan doan suy tim & tré em [41]. Mot
nghién ctru khac cua tac gia Menghong Deng ciing cho thiy NT-ProBNP ¢6
gia tri chan doan suy tim & tré em khi phan tang theo nhom tudi. Theo nghién
clru ndy, cac diém cit cua ndong d6 NT-ProBNP c6 gié tri trong chan doan suy
tim dua theo tiéu chuan Ross stra d6i twong tng do tudi 1a: dudi 1 tudi 1a 580
pg/ml, tir 1 d&én 3 tudi: 529 pg/ml, tir 4 dén 6 tudi: 500 pg/ml va tir 7 dén 18
tudi 1a 455 pg/ml. Dya trén két qua nghién ciru, tic gia cling cho ring thang
diém Ross stra ddi 1a tiéu chuan quan trong dé chan doan suy tim tré em.

Ngoai gia trj chan doan, NT-ProBNP con cé vai trd quan trong trong
danh gid mirc d6 suy tim ¢ tré em. Sugimoto M va cong su da nghién ctru trén
181 tré suy tim tién trién va duoc phan loai theo cac do gém: L, II, III, IV theo
tiéu chudn Ross stra d6i. Két qua cho thiy ndng d6 NT-Pro BNP khéc biét o
giita cac mirc d6 suy tim va chi sd nay gia tang theo muc do suy tim tir nhe
dén ning. Nghién ctru ciing cho thiy c6 méi tuong quan chit ché giira su gia
tang ndng d6 NT-proBNP v¢i tién trién suy tim nang trén 1am sang va muc do
giam chirc nang tdm thu that trai. Vi thé tic gia cho rang, dinh luong NT-
ProBNP cho phép danh gia chinh xac cac mirc do suy tim ¢ tré em cling nhu
cac r6i loan huyét dong cua tim [14].

Ngoai vai trd chan doan, NT-ProBNP con 1a d4u 4n sinh hoc c6 gia tri
trong tién luong diéu tri suy tim. Tac gia Derek T.H. Wong d4 nghién ctru vé
vai trd tién lugng diéu tri cua chi s nay trén nhiing tré nhap vién vi suy tim
mat bu cdp. Két qua cho thiy ndong d6 NT-ProBNP huyét thanh ¢ thoi diém

48 gi0 sau khi nhdp vién & nhiing tré c6 thuc hién tudn hoan co hoc cao hon
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so v6i nhom khong thyc hién can thiép nay co y nghia théng ké (p= 0,001).
Néng dd NT-ProBNP cling thuyén gidm sau khi tré dugc tién hanh thuc hién
tuan hoan co hoc. Vi thé, tac gia cho rang dinh lugng ndng do NT-ProBNP
huyét thanh ¢ thoi diém 48 gio sau khi vao vién ciing 1a yéu td dé tién luong
chi dinh tién hanh tudn hoan co hoc ddi v6i nhimg tré suy tim mét bu cip
[65].

Ciing trong vai tro tién lugng diéu tri suy tim, Medar va cong sy da
nghién ctru gia tri cia NT-ProBNP trong dy doan bién chimg tim mach trén
tré em suy tim mat bu cip c6 suy giam chirc ning tim. Két qua cho thiy su
gia ting vé ndng do NT- proBNP trong qua trinh diéu tri lién quan dén cac
bién cb tim mach c6 thé xdy ra trong mét nim sau d6 (r = 0,616;
p = 0,01) va c6 gia tri hon su thay d6i cua thong s EF trén siéu am tim
(r=-0,42; p = 0,15) [39]. Tac gia Medar nhin manh rang, NT-proBNP c6 thé
duogc st dung nhuw 13 mot chi sé doc lap, khach quan trong viée danh gia dap
rng diéu trj suy tim & tré em hon siéu 4m tim [42].

Tuy nhién cho d&én nay ¢ Viét Nam, van chwa c6 nghién ctru ndo dua ra cac
gia tri binh thuong cua ndng do NT-ProBNP & tré em khoé¢ manh. Ngoai ra,
cling chua ¢6 nghién ctru ndo c6 hé théng danh gia day da vé vai tro ctia NT-

ProBNP trong suy tim ciing nhu cac bénh Iy tim mach & tré em.
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CHUONG 2
POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Pdi twong nghién ciru
v/ Nhém bénh: 1a céac tré duge chan doan suy tim va diéu tri tai Bénh vién
Nhi Trung Uong.
v' Nhom chung: 13 céc tré khéng mic cac bénh Iy tim mach c6 cing tudi
va gi61 voi nhom bénh.
2.1.1. Tiéu chudn lwa chon
v' Nhém bénh
- La cac tré mic bénh 1y tim mach dugc x4c dinh dya vao tham kham lam
sang, chup X-Quang phdi, dién tAm dd, siéu 4m tim va c6 tir 3 diém tré 1én
theo tiéu chuan Ross sira doi (Bang 1.2).
v’ Nhom chimng
Céc tré dugc lya chon vao nhdém ching phai ¢6 du céc tiéu chuén sau:
- Khong mic bénh ly tim mach dua vao si€u am tim, di¢n tam dd, X-
Quang tim phoi va khong c6 suy tim theo tiéu chuan Ross sira doi (Bang 1.2).
- Khéng c6 tién str mic bénh 1y tim mach qua thim kham va hoi bénh.
- Khéng c6 tinh trang suy hd hip va suy tuan hoan dya vao thang diém
danh gid nhanh PAT (The pediatric assessment triangle) [97].
2.1.2. Tiéu chudn logi triv
Loai trir khoi nghién ctru ca nhom ching va nhoém bénh néu tré méic bét
ky mot trong cac bénh 1y sau:
- Suy than
Bénh nhan c6 suy than néu mirc loc cau than <60 ml/phut/1,73m? da
[99]. Trong nghién ciru ching t6i, mirc loc cau than duoc tinh theo cong thirc

tinh nhanh cua Stephen Z. Fadem [100].
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- Bénh Iy ngi tiét

Puoc xac dinh bang cach hoi tién str, thim kham 1am sang va lam cac
xét nghiém chan doéan.

- Nhiém khudn néing

Bénh nhan c6 tinh trang nhiém khuan va mot trong cac dau hiéu: suy
tuan hoan, hodc hoi chimg suy hé hap cap nguy kich, hoic suy chirc ning tir 2
tang trd 1én [101].

- Viém phoi

Chén doan viém phdi dua theo tiéu chuan ciia T6 chic Y té Thé gidi
nam 2013 [102].

- Béo phi

Pugc chan doan khi bénh nhan c6 chi s6 khi co thé > 95 percentile [103].

- Thiéu mdu ning

Chén doan dya vao ndng d6 huyét sic t6 theo tudi ¢ tré em cua To chirc
Y té Thé gisi [104].
2.2. Thoi gian va dia diém nghién ctru
2.2.1. Thoi gian nghién curu

- Tir thang 4 nam 2013 dén thang 10 nam 2018.
2.2.2. Dia diém nghién civu

- Nhom bénh:

Thuc hién tai khoa Cép ciu - Chéng doc, khoa Hoi sirc cip ciu,
khoa Tim mach va khoa Héi strc tim mach, Bénh vién Nhi Trung Uong.

Trong nghién ctru, bénh nhan bt dau duoc lwa chon ngay khi nhap vién
tai khoa Cap ctru- Chdng doc. Sau khi co chan doan va xtr tri ban dau, bénh
nhan dugc chuyén dén mot trong cac khoa khac: Hbi stc cp ciru, khoa Tim
mach, Hoi sirc tim mach.

- Nhém chimng: thuc hién tai Phong kham - Bénh vién Nhi Trung Uong.
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2.3. Phuwong phap nghién ciru
2.3.1. Thiét ké nghién ciru
- Nghién ctru tién ctru, mé ta cit ngang ¢ so sanh.

2.3.2. Cé' méu
2.3.2.1. Nhém bénh

Dé chon ¢ mau d6i voi nghién ctru vé gid tri chan doan co st dung
duodng cong ROC, chung t6i 4p dung cong thirc tinh ¢& mau sau [105]:
Z% x V(AUC)
2 —

n =
Trong do:
n 12 s6 bénh nhén suy tim

- Za=1,96 vbi d0 tin cay 95%
2

- d: sai sO mong mudn

- AUC: dién tich duéi duong cong

- V(AUC) = (0,00099 x e‘% X (6a2 +16)
- a=¢(AUC)x 1,414
- @'1a ham nghich d4o ctia ham phan bé tich luy chuén tac cua AUC.
Dua theo nghién ctru cua tac gia Chun-Wang Lin (2013) [106], di¢n
tich dudi duong cong (AUC) & tré 1-3 tudi 13 0,786 va lay d=0,06, thay vao
cong thuc ta co:

2
; _196 xV(AUC)= 1326
0,062

Nhu vay, s6 bénh nhan can thu thap 1a 133. Trong nghién ctru, ching
t6i 1dy 136 bénh nhan 13 thoa man yéu cau vé c¢d mau.
2.3.2.2. Nhom chung

S6 tré nhom chung can thu thap dwa theo sé bénh nhan suy tim trong
nghién ctru véi ty 1€ chiing: bénh 1a 2:1. Tuong ting v6i 1 bénh nhan suy tim
chung t6i chon ra 2 bénh nhan nhém ching c6 cing tudi va gidi tinh. Vi

¢& mau ciia nhom suy tim 1a 136 bénh nhéan, ching toi lya chon duoc 272
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tré nhom churng tuong Uing.
2.3.3. Cdc bwéc tién hanh nghién ciru
2.3.3.1. Nhom bénh
- Ngay khi bénh nhan vao nhdp vién tai khoa Cap ctru- chong doc,
nghién ctru vién tién hanh hoi bénh (tién s, bénh str) sau d6 kham 1am sang

va thye hién cac danh gia cin lam sang.

- Tat ca céc thong tin ctia bénh nhan déu dugc ghi chép vio bénh an
nghién ctru (Phu luc 1).

- Cac budc tién hanh nghién ctru dugc thuc hién theo trinh ty tai cac thoi
diém nhu sau:

% Thoi diém bénh nhén vao vién

v’ Hoi tién sir

- Gia dinh:

Cac bénh ly cua thanh vién trong gia dinh: bd, me va anh chi em.

- Ca nhan:

Phat trién vé tinh than va van dong cua tré va cac bénh da tung méc.

v' Kham lam sang

- Danh gia theo trinh tu: A (Airway): duong tho, B (Breathing): tho, C
(Circulation): tuan hoan.

- Panh gia cac tridu ching 1am sang va muc do suy tim theo tiéu chudn
Ross stra d6i, bao gom:

+) Nhip thd

+) Kiéu tho

+) Nhip tim

+) Mtrc do gan to

+) Dau hi¢u va mo hoi
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- Panh gia thoi gian xuét hién cac ddu hiéu va triéu chirng suy tim.

v Cdn lam sang

- Xét nghiém:

Bénh nhéan duoc 1dy miu xét nghiém sinh hod dé dinh luong ndéng do
NT-ProBNP huyét thanh ngay tai thoi diém nhdp vién tai khoa Cép ciru-
Chdng ddc (it nhat 2 gio sau khi nhap vién) khi chua duoc st dung liéu phap
diéu tri ndo. Mau xét nghiém duwgc giri 1én khoa sinh hoa - Bénh vién Nhi
Trung Uong va duoc dinh lwong ndng do NT-ProBNP trong vong 2 gio ké tir
thoi diém 14y miu. Ngoai ra, bénh nhin ciing dwgc lam cac xét nghiém

thudng quy gdm: cong thirc mau, dién giai do, canxi, ure, creatinin, GOT, GPT.

- Chup X-Quang tim phoi: danh gia chi s6 tim-nguc.
- Pién thm do: danh gia tan sd tim, phurc bo QRS va cac 101 loan bét thuong.
- Siéu am tim: d4nh gia phéan suét tbng méau thét trai (EF) va duong kinh
that trai cudi tdm truong (LVDd) trude khi bénh nhan duoc sir dung liéu phap
diéu tri.
< Diéu tri suy tim
Bénh nhan dugc diéu tri suy tim theo phac dd bao gém cac phuong phap
chinh: thudc, can thiép va phiu thuat [4].
% Thoi diém bénh nhén ra vién
Qua trinh danh gia theo trinh tu gidng nhu khi bénh nhan vao vién gom:
v Lam sang
-Theo trinh tu: A (Airway): duong tho, B (Breathing): tho, C
(Circulation): tuan hoan.
-Panh gi4 cac triéu chimg 1am sang va mic do suy tim theo tiéu chudn
Ross stra doi.
v Cdn lam sang
- Bénh nhan duoc léy mau xét nghiém dé dinh luong néng do NT-

ProBNP huyét thanh tai thoi diém bénh nhén ra vién (trong vong 24 gid trudc
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khi ra vién) dong thoi lam cac xét nghiém thuong quy gém: coéng thirc mau,
dién giai dd, canxi, ure, creatinin, GOT, GPT.

- Chup X-Quang tim phdi: danh gia chi s tim-nguc

-Siéu 4m tim: danh gia phan suat tong mau that trai (EF) va duong kinh
that trai cudi tim truong (LVDd).

v Danh gia tién trién cia bénh nhan sau diéu tri

Trudc khi ra vién, tién trién cua bénh nhan sau di€u tri dugc danh gia
dua vao tham khdm lam sang va si€u am tim va dugc chia thanh cac mirc do:

tién trién tot, xau hodc tur vong.

2.3.3.2. Nhom chirng
Céac budce danh gia duoc tién hanh vao tai thoi diém tré dén kham bénh
tai Phong kham- Bénh vién Nhi Trung wong theo trinh ty nhu sau:
v’ Hoi tién sir
Tién st cac bénh di méc dic biét 1a bénh 1y tim mach
v’ Kham lam sang
- Theo trinh tu: A (Airway): duong thd, B (Breathing): tho, C
(Circulation): tuan hoan.
- Panh gia thang diém suy tim theo tiéu chuan Ross stra doi
v Can lam sang
- Chyp X-Quang tim phdi: danh gia chi sb tim - nguc
- Pién tam do: danh gia tan s tim, phirc bd QRS va céc rdi loan bat thudng
- Siéu 4m tim: danh gia cu trac tim va cac thong s6 gdm: phan sut tong
mau that trai (EF), duong kinh that trai cudi tAm truong (LVDA).
- Dinh luong néng d6 NT-ProBNP huyét thanh ngay tai thoi diém tré

dén kham bénh khi chua sir dung bt ct liéu phap diéu tri nao, déng thoi lam
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cac xét nghiém thuodng quy khac bao gom: cong thirc mau, dién giai do- canxi,

ure, creatinin, duong mau, GOT, GPT.

2.4. Noi dung va céc bién sb6 nghién ciru
2.4.1. Pic diém chungciia doi twong nghién civu
s Noi dung nghién ciru
v Tuéi:
Tinh tai thoi diém vao vién, don vi la thang va dugc chia thanh 3 nhom:
- <1 tubi
- 1 tudi -< 5 tudi
- 5 tudi -<15 tudi
v’ Gidi tinh:
- Nam
- Nur
v’ Chi s6 tim -nguec trén X-Quang tim phoi
- Boéng tim to
- Bong tim khong to.
Boéng tim to dugc xac dinh khi chi s6 tim nguc [29]
- > 55% voi tré dudi 2 thang
->50% vai tré trén 2 thang
v’ Cdc réi loan trén dién tam do:
- Réiloan nhip tim
- Day that
R4i loan nhip tim hay day thét trén dién tdim d6 dugc chan doan dya theo
tiéu chuan & tré em theo la tudi va duge thuc hién trén may dién tim 6 can
cua hang Nihon - Kohden [107].
2.4.2. Xic dinh néng dé NT-ProBNP huyét thanh trong suy tim

*» Noi dung nghién curu
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v Xac dinh gia tri trung vi, bach phan vi ctia nong d6 NT-ProBNP huyét
thanh tai thoi diém vao vién ¢ nhom tré suy tim.
v' Xac dinh méi twong quan giita ndng d6 NT-PrBNP huyét thanh cua tré
suy tim tai thoi diém vao vién véi cac yéu to:

- Nguyén nhan gay suy tim
- Murc d6 suy tim
- Tién trién suy tim: cAp va man tinh
- Céc thong sb siéu am tim: phan suét tbng mau thit trai (EF), duong

kinh thét trai cudi tim treong (LVDA).
% Cdc bién s6 nghién ciru

v’ Néng d¢ NT-ProBNP huyét thanh
- Phuong phép dinh lugng ndng d6 NT-ProBNP huyét thanh:

Dinh luong bang phuong phap mién dich dién hoa phat quang trén may
Cobas €601 cua hing Roche tai khoa Sinh hoa Bénh vién Nhi Trung Uong.
Phuong phap dinh luong duoc tién hanh theo ding quy trinh (bdo quan miu va
cach thic 14y mau, phuong phéap dinh luong) ciia Bo Y té [46]. Tién hanh dinh
luong theo quy trinh:

Lay 2ml méau toan phan chdng dong bang heparin, ly tim tach huyét
tuong, bao quan & -20 do C cho dén khi phéan tich. Xét nghiém NT-proBNP
duoc tién hanh qua 2 giai doan:

- Giai doan i thir nhat:

Gom 15 pl miu bénh pham (huyét thanh) chira NT-proBNP véi vai tro
khang nguyén duoc kep giita mot khang thé don dong dic hiéu véi NT-
proBNP di dugc gan véi biotin va 1 khang thé don dong dic hiéu véi NT-
proBNP di duogc gan v6i ruthenium dé tao thanh phirc hop sandwich.

- Giai doan u thir hai:

Sau khi b6 sung cac vi hat duoc bao phu streptavidin, phirc hop duoc
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gin két vao pha ran do su twong tic giita biotin va streptavidin. Phirc hop
phan tmg dugc dua vao budng do. Tai day cac vi hat 29 (microparticles) dugc
giit lai bang tir tinh trén bé mit dién cuc. Nhimng thanh phan khong gin két s&
bi rra di béng procell. Dung mgt dong dién mdt chiéu tac dong vao dién cuc
nham kich thich phat quang va cuong do tin hiéu 4nh sang phat ra co thé do
duoc bang bo khuéch dai quang tu.

Két qua dinh lugng NT-ProBNP duoc xac dinh thong qua mot duong
cong chuan trén mdy tao nén boi xét nghiém 2 diém chuin va dudng cong
chuan dugc cung cép tir nha san xuat. Nong do chat can dinh luong ty 18
thuan véi cuong do anh sang thu dugce. Gidi han phat hién ctua xét nghiém la
5 pg/ml (0,6 pmol/l). Khoang tuyén tinh cta k¥ thuat 1a 5 - 35000 pg/ml (0,6 -
4130 pmol/l).

- Pon vi: pg/ml

- Cong thiic chuyén d6i don vi do luong gitta pmol/l va pg/ml: pmol/l x
8,475=pg/ml; pg/ml x 0,118= pmol/l [8].

- Gia tri tham khdo theo Itra tudi ¢ tré em (bang 1.3) [49].

v’ Cdc théng so siéu dm tim

Siéu am tim dugc thuc hi¢n trén may Phillips HD-11 XE boi bac sy
chuyén khoa tim mach. Kich thudc céac buéng tim dugc do dua vao si€éu am
2D va M mode chu yéu dua trén cic mat cit 4 buéng tim & mom, truc dai
canh trc va dudi mii tre. Cach danh gia cac thong sb siéu am tim nhu sau:

- Duong kinh thdt trdi cuéi tam truwong (LVDA) (don vi: mm)

Trong nghién clru chung toi dénh gia theo phwong phép Z-score. Thét
trai gian khi Dd >+2 Z-score tham chiéu vé&i gia trj binh thuong & tré
em theo dién tich da (Theo www.parameter.blogspot.com) [108].

- Phan sudt tong mdu (EF) (don vi %):

Puoc do trén si€u am M mode. Theo quy wdc cia Hi€p hoi si€u am tim

MY, phén suét tdng mau that trai dugc danh gid qua mit cit canh tc truc doc,
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vi tri do ngay sau khuat dang van hai 1a, thoi diém cudi tAm truong twong
trmgngay khi bat dau phic bd QRS trén dién tim. Tuy nhién dé don gian,
duong kinh thét trai 16n nhét dugce xac dinh 14 dudong kinh cubi tim truong va
duong kinh that trai nho nhét la duong kinh cudi tm thu [109]:
Phan suét tong mau thét tréi (EF) = (EDV — ESV)/EDV
EDV: thé tich thét trai cudi tim truong
ESV: thé tich that trai cudi tim thu
- Phan logi cdc mire do theo chirc nang tong mdu cua tim (EF) [110]:
+) EF > 50%: binh thuong
+) EF < 50%: rbi loan chirc ning tam thu gdm cac mirc do:
. EF: 31-50%: giam trung binh
. EF 21-30%: gidm nédng
. EF <20%: giam rat ning
v Cdc triéu chirng suy tim
Danh gia dua vao thim kham 14m sang va hoi bénh sir theo tiéu chuin
Ross stra doi, trong do d4u hiéu vd md duge khai thac qua bd me va nhirng
nguoi cham soc tré.
v’ Mikc do suy tim: theo tiéu chuan Ross stra d6i (Bang 2.1).

Puoc chia thanh cac mirc do:

D¢ I (0-2 diém): khong suy tim

D¢ 1T (3-6 diém): suy tim muc d6 nhe

POIII (7-9 diém): suy tim muc do vira

Do 1V (10-12 diém).' suy tim mirc 4o nang

v’ Cdc nguyén nhan gdy suy tim

- Viém co tim:

Chén doan viém co tim dua vao céc tridu chimg lam sang va can lam

sang gom [111], [112]:
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+) Triéu ching 1am sang cta suy tim cdp: gém cac triéu ching suy tim

khéi phat nhanh va dot ngot.

+) Cac déu hiéu can 1am sang:

X-Quang phoi: bong tim to, hinh anh phéi & huyét hai bén.

Dién tam d6: r6i loan nhip tim nhu block nhi nhét, nhip nhanh thét, trén
that, ngoai tam thu,...

Siéu am tim: chirc ndng co bop co tim giam (EF, FS gidm)

Xét nghi€ém mau: men CK-MB, Troponin I/T tang

- Bénh co tim gian:

Chéan doan bénh co tim gian dya trén si€u am tim. Ti€u chuin chan doan
gbém co [113]:

+) That trai gidn hinh cau, dudng kinh that trai cudi tim trwong 16n hon
+2SD so véi tré binh thuong cung dién tich da.

+) Chirc nang tdm thu that trai giam: phan suit tong mau (EF) < 50%
hodc phan suét co ngan sgi co (FS) < 28%.

+) Khong co di tat tim bam sinh, khong ¢ bat thudng mach mau phéi hop.

+) Loai trir cac truong hop co tim gian thir phat do cac bénh 1i khac nhu tim
bam sinh (bét thuong Xuét phét dong mach vanh, hep eo dong mach chu nang...).

- Tim bdm sinh:

Puoc x4c dinh trén siéu 4m tim khi c6 cac bat thuong vé cAu triic cta tim.

- Con nhip nhanh kich phat trén thdt:

Chan doan bénh dya vao dién tim d6 va hoi chan cung bac sy chuyén
khoa tim mach.

- Tdang ap phoi:

Tang ap phoi duoc xac dinh khi ap lyc dong mach phoi tim thu trén siéu
am tim > 25mmHg [114]

- Suy tim cdp:
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Suy tim céip duoc xac dinh la tinh trang suy tim ma céc dAu hiéu va triéu
chung khoi phat dot ngot do rdi loan chirc nang tim [115].
2.4.3. Gid tri NT-ProBNP trong chin dodn, theo déi tién Irong diéu
tri suy tim
*» Noi dung nghién curu
v' So sanh nong d6 NT-ProBNP huyét thanh giira nhom bénh va nhom
chung.
v' Xac dinh diém cat (cut-off) ctia ndng do NT-ProBNP huyét thanh trong

chan doan:

Suy tim va muc dd suy tim

Nguyén nhan gay suy tim

R6i chirc nang tAm thu that trai

Tién trién cta bénh (tt, x4u) va tién luong tr vong
- Phén tich mé hinh héi quy don bién va da bién dé tim mdi lién quan giita
ndng d6 NT-ProBNP luc vao vién véi nguy co tir vong ciia nhom tré suy tim.

- Voi nhém tim bam sinh: x4c dinh mdi twong quan giita ndéng do NT-
ProBNP trudc phau thuat va thoi diém 24 gio sau phau thuat véi thoi gian the
may, thoi gian nam diéu tri tich cwc va thoi gian dung thuéc van mach sau
phau thudt.

% Cdc bién s6 nghién ciru

v Mire dg suy tim, cdc théng sé siéu am tim, nong dé NT-ProBNP huyét
thanh (nhu muc tiéu 1)

v’ Cdc phwong phdp diéu tri suy tim

- Phdu thudt: dbi véi bénh tim bam sinh. Trong nghién ctru cua chiing
t61, tat ca phau thudt tim bam sinh déu 1a phau thuit tim hé va stra chita toan
bo.
- Khéng phau thudt:
+) Piéu trj bang thudc: loi tiéu, trc ché men chuyén, ting co bop co tim

(digoxin, dopamin,..), chen beta, gamma globulin mién dich (IVIG)...
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+) Cac phuong phap can thiép: loc mdu, tudn hoan ngoai co thé

(ECMO), sbc dién.

Céc phuong phap diéu tri, thoi gian dung thudc dwa vao ghi chép cua bac
sy, diéu dudng trong hd so bénh an ctia bénh nhan.

v’ Tién trién bénh

Sau qua trinh diéu tri, tién trién ctia bénh duoc chia thanh cac muc do:

Tién trién tot hodc x4u va tir vong hodc song.

- Bénh nhan tién trién tot gom cdc tiéu chudn:

+ Khong thé oxy hodc hd trg vé ho hap.

+ Khong c6 rdi loan huyét dong

+ Lam sang: murc do suy tim giam (theo tiéu chudn Ross stra d6i)

+ Si€u dm tim: cac thong sb siéu am cai thién: EF, FS tang, LVDd gidm.

- Bénh nhdn tién trién xdu gom cdc tiéu chudn:

+ C6 chi dinh thé oxy hodc hd tro vé hé hap.

+ Lam sang: mirc d6 suy tim khong cai thién (theo tiéu chuan Ross stra doi).

+ Siéu am tim: cac thong sb khong cai thién: EF, FS giam, LVDd ting
hoic céc chi s6 nay khong thay d6i.

- Bénh nhdn tur vong:

+ Tu vong tai bénh vién.

+ TU vong ngoai vién: bénh nhan xin vé sau diéu tri (dugc kiém tra sau
khi li€n hé véi gia dinh bénh nhan).

v Thoi gian thé may, thoi gian nam diéu tri tich cue, thoi gian ding
thuéc van mach sau pthu thuat, don vi la gio.
2.5. Xir Iy va phan tich s6 liéu

- S6 liéu trong nghién ctru duge xir Iy bang phan mém SPSS phién ban 22.

- Str dung phuong phéap Shapiro-Wilk test dé kiém dinh phan b6 sb liéu.
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- S liéu dugc trinh bay duéi dang: trung binh va do léch chuan (X +
SD) ddi véi bién dinh lwong c6 phan bd chuan, trung vi (median) véi khoang
bach phén vi tht 25 va 75 (25", 75"Interquatile Range - IQR) d6i v6i phan
b6 khong chuan.

- Test kiém dinh Chi binh phuong (x?) dé so sanh cac ty 18.

- Str dung T-test dé so sanh trung binh cua 2 mau doc 1ap hoic Anova
test voi nhiéu mau doc 1ap dbi véi phan bd chuan. St dung Mann - Whiney
test so sanh trung vi ctia 2 mau doc lap hodc KruskalWallis voi nhiéu mau
doc 1ap d6i véi phan phdi khong chuan.

- Sir dung Paired T-test dé so sanh bién dinh luong trudc va sau trong
cung 1 nhém véi bién phan phdi chuin va Wilcoxon signed rank test dé so
sanh bién dinh luong trudc va sau trong v4i phan phdi khong chuan.

- Kiém dinh c6 ¥ nghia thdng ké duoc thyuc hién véi p < 0,05.

- Pé danh gia mdi twong quan véi phan bd khong chuan, sir dung hé
sb trong quan hang Spearman va hé sd twong quan Pearson véi bién phan

phoi chuan. H¢ s6 twong quan r vé1 -1 <r <1 ¢6 cac gia tri nhu sau:

r duong: tuong quan thuan.

r am: twong quan nghich

|r|>0,7: twong quan rat chit ché.

0,5 <|r|<0,7: tuong quan kha chat ché.

0,3 <|r|<0,5: tuong quan vura.

| r|<0,3: it turong quan.

- V€ duong cong ROC (receiver-operating characteristics), xac dinh
diém cat (cut-off) dé danh gia do nhay va do dic hiéu, dién tich dudi duong
cong (AUC: area under curve) [116]. D6 chinh x4c duge do luong bang dién
tich dudi duong cong ROC, dya vao hé théng diém sau:

-0,5 - 0,59: khong c6 gia tri chan doan.

-0,6 - 0,69: it c6 gia tri chan doan.
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-0,7 - 0,79: c6 gia tri chan doan twong dbi tot.

-0,8 - 0,89: c6 gia tri chan doan tt.

-0,9 - 1: c6 gia tri chan doan rat tdt.

- Xac dinh diém cat (cut off): dung chi s6 Youdex (Youdex index) dé
xac dinh diém J nao c6 do nhay va do dac hiéu nhét [117] véi cong thire tinh:

J = max (Se+Sp -1)

Trong do: Se (sensitivity) la dd nhay, Sp (specificity) la d dac hiéu

- St dung md hinh hdi quy logistic dé phan tich mdi twong quan giira
bién phu thudc (séng, tir vong) véi cac yéu td anh huong 1a bién doc 1ap (dinh
tinh hodc dinh luong). Pé loai bo nhimng yéu t6 gy nhiu, ching t6i xét moi
tuong quan logistic don bién giita timg yéu t6 vé6i két qua diéu tri va loai
nhiing yéu t6 nao khong c¢6 ¥ nghia (p > 0,05). Sau d6 xét mdi twong quan
logistic da bién roi loai nhimg yéu t6 khong co y nghia (p> 0,05).

2.6. Vén dé dao dirc trong nghién ciru

- Vin dé dao dtrc trong nghién ctru dd duogc thong qua, phé duyét boi
ho1 déng dé cuong cua trurong Pai hoc Y Ha Noi.

- Nghién ctru ndy d3 duoc bao céo va duoc sy dong v ciia Ban giam déc
Bénh vién Nhi Trung wong va cac khoa phong lién quan.

- Gia dinh bénh nhén trong nghién ctu duoc giai thich vé ndi dung
nghién ciu va dong y chip thuan tham gia nhung c6 quyén tir chdi
hodc rat lui khoi nghién ctru bat ctr lic ndo. Cac théng tin ca nhan duoc giit bi
mat, két qua nghién cru dugce trinh bay dudi dang vo danh va gia dinh bénh
nhan khong phai tra bt ¢l chi phi nao dé 1am xét nghiém NT-ProBNP.

- Pay la nghién ctru md ta nén khong lam thay d6i phac d6 diéu tri va két
qua diéu tri ciing nhu khong anh hudng dén strc khoé ctia bénh nhan. Két qua
nghién ctru duoc phuc vu va dem lai loi ich cho chan doan va diéu tri cho

bénh nhan.
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CHUONG 3
KET QUAN GHIEN CUU

3.1. Pac diém chung cia doi twong nghién ciru

Trong thodi gian nghién ctu tir thang 4 nim 2013 dén thang 10 nim
2018 tai Bénh vién Nhi Trung wong, ching t61 lva chon dugc 136 bénh nhan
suy tim c¢6 du tiéu chuan tham gia nghién ciru.

3.1.1. Phdn bé theo tuéi, gidi

Bing 3.1. Phéin bé vé tuéi, gidi ciia déi twong nghién civu

Gidi, tudi Nhom suy tim Nhom chirng
n % n %
Nam 65 47,8 130 47,8
Nit 71 52,2 142 52,2
Téong 136 100% 272 100%
<1 tudi 62 45,6 124 45,6
1 tudi- <5 tudi 39 28,7 78 28,7
5 tudi -15 tudi 35 25,7 70 25,7
Tudi (thing) 14 (4-72) 14 (4-72)
Trung vi (IQR)
Nhan xét
v Tudi:

- O ca nhom suy tim va nhom chung, tudi nhé nhat 1a 1 ngay tudi, 16n
nhat 1a 15 tudi va ltra tudithudng gip nhat 1a dudi 1 tudi (45,6%).

- Trung vi (IQR) tudi ciia nhém chimg twong dong v6i nhom bénh: 14 (4 - 72)
(thang).
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v Gidi tinh:
- O ca nhém suy tim va nhom ching, tré nam chiém 47,8%, nit chiém
52,2% va khong co6 su khac biét vé ty 1& giira 2 gidi (p >0,05).
v Ty 1¢ s6 tré nhom bénh: ching 14 1:2.
3.1.2. Phén bé theo nguyén nhdn gdy suy tim

Ty 1&
37,5%
40%
35% -
30% - 25%
22,1%
25%
0
20% 15.4%
15% |
10% / —
21
5%
0% ;
Viém co tim Co tim gian Tim bim sinh Cac nguyén
nhan khac
Biéu d6 3.1. Phén bé theo nguyén nhén suy tim
Nhin xét

- Viém co tim 13 bénh 1y thudng gip nhat chiém 37,5%, tiép theo 1a bénh
co tim gidn (25%) va tim bam sinh (22,1%).

- Cac nguyén nhan khac (15,4%) bao gém: con nhip nhanh trén thét
(5,1%), tang ap phdi nguyén phat (2,9%), tran dich mang ngoai tim (2,9%),
r6i loan nhip tim khac (1,5%), Osler (0,7%), bénh co tim phi dai (0,7%), suy
tim cdp khong 1d nguyén nhan (1,5%).
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Bing 3.2. Phin bé nhém tim bam sinh (phdn logi ciia Myung K.Park)[114]

Nhém bénh Bénh ly n (%)

Thong lién that 11 (36,6%)

Shunt trdi- phai Thong lién nhi 1(3,3%)
Thong san nhi that 2 (6,7%)
Chuyén goc dong mach 6 (20%)
Bat thudng tinh mach phoi 4 (13,3%)

Tim bém sinh tim Thét phai 2 duong ra 2 (6,7%)
Than chung dong mach 1 (3,3%0
Hoi chung thiéu san that trai | 1 (3,3%)

Bénh tim bam sinh khac Hé van 2 1a 2 (6,6%)

Nhan xét

- Nhom tim bam sinh shunt trai- phai chiém 46,7%, tim bam sinh tim
chiém 46,7% va cac bénh 1y khac chiém 6,7%.

Bing 3.3. Phin bé nguyén nhén suy tim theo tuéi

>
Ae

Tuoi

Benh Iy <1 tudi 1 dén <5 tudi | 5 dén 15 tudi
Viém co tim (n =51) 15(29,4%) | 16(31,4%) | 20(39,2%)
Co tim gién (n =34) 15 (44,1%) | 11 (32,4%) 8 (23,5%)
Tim bam sinh (n=30) 27 (90%) 3 (10%) 0 (0%)
Bénh 1y khac (n=21) 5(23,8%) | 9(42,9%%) 7 (33,3%)
Tong (n=136) 62 (45,6%) | 39(28,7%) |35 (25,7%)

Nhan xét

- Nhom bénh tim bam sinh va bénh co tim gidn chu yéu gip ¢ nhom

dudi 1 tudi (90% va 44,1%).

- Bénh viém co tim chu yéu gip & nhom tudi 16n (5 tudi - 15 tudi)

(chiém 39,25).
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3.1.3. Pic diém lém sang

3.1.3.1. Cac triéu chung lam sang

Ty 18
80% - 73,5% 69.9%
70%
55.8%
60%
50%
35%
40%
95
30%
184%
20%
10%
0% ‘ ‘
Khothé  Nhipnhanh  Ganto Vi mé hoi Phil

Biéu dé 3.2.Phén bé cdc tri¢u chieng lim sang suy tim
Nhdn xét:

- Kho thé va nhip tim nhanh 13 triéu ching thuong gip nhit trong nhom
nghién ctru voi ty 1€ 73,5% va 69,9%.

- Phu 1a dau hiéu it gip nhat (chiém 18,4%).

3.1.3.2. Cac muec do suy tim

B Suy tim nhe
B Suy tim trung binh

Suy tim nang

Biéu d6 3.3. Phdn bé cdc mirc dj suy tim
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Nhan xét
- Bénh nhan trong nghién ctru chu yéu 1a suy tim mac d6 nang (37,5%),

mtrc d0 nhe chi chiém 26,5%.
Bing 3.4. Phin bé cdc mirc dp suy tim theo bénh Iy gdy suy tim

Mire dg suy tim Nhe Trung binh Nang
Bénh ly
Viém co tim (n =51) 4 (7,8%) 18 (35,3%) 29 (56,9%)
Co tim gian (n=34) 8 (23,5%) 15 (44,1%) 11 (32,4%)
Tim bam sinh (n=30) 20 (66,7%) 9 (30%) 1 (3,3%)
Bénh ly khac (n=21) 4 (19%) 7 (33,3%) 10 (47,6%)
Nhin xét

- O nhom tré viém co tim, chi yéu 1a mtrc d6 suy tim nang (56,9%)

- O nhém tré bi tim bam sinh, chu yéu 1a suy tim mic d6 nhe (66,7%).

[ im cA
(n=39) Suy t%m cap
Suy tim man

28,75%

(n=97)

Biéu do 3.4. Phdn bé theo tién trién suy tim lic vao vién
Nhan xét (bo gach)
- Ty 1& suy tim cdp chiém da sé voi ty 16 71,25% trong khi d6 suy tim man

chi chiém 28,75%.
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3.1.4. Pdc diém cdn lim sing

3.1.4.1. X-Quang tim phéi va dién tam do
Bing 3.5. Hinh anh X-Quang tim phoi va dién tim do

Hinhinh | X-Quang phoi Pién tim do
Bénh ly . .
Tim to ROoi logn nhip tim | Day that
Viém co tim (n = 51) 36 (70,6%) 16 (31,4%) 10 (19,6%)
Co tim gian (n=34) 34 (100%) 3 (8,8%) 13 (38,2%)
Tim bam sinh (n = 30) 26 (86,7%) 4 (13,3%) 9 (30%)
Bénh 1y khéac (n=21) 15 (71,4%) 4 (19%) 2 (9,5%)
Tong (n = 136) 111 (81,6%) 27 (19,9%) 34 (25%)
Nhdn xét:

- 100% tré bi bénh co tim gidn c6 bong tim to trén X-Quang tim phodi, trong
khi d6 viém co tim chi chiém 70,6%.

- R&i loan nhip tim gap nhiéu nhat & nhom bénh viém co tim chiém 31,4%.

- Day that cha yéu gip ¢ bénh co tim gidn va tim bam sinh (38,2% va 30%).

3.1.4.2. Phan loai murc do chirc nang tim theo siéu am tim

n=13

n=22 9,6%
162%

n=50

y

Giam nédng

= Binh thuong
= Giam trung binh

n=51

Giam rat ning
Biéu dé 3.5. Phdn bé theo phén sudt tong mdu thit trdi
Nhan xét:
- Nhém c6 rdi loan chirc ning tam thu that trai (EF<50%) chiém 63,3%

trong d6 phan sut tong mau giam mirc d6 trung binh chiém da s6 (37,5%).
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3.2. Nong do NT-ProBNP huyét thanh ciia ddi twong nghién ciru
3.2.1. Pgc diém chung vi nong dp NT-ProBNP huyét thanh ciia nhom chiing
3.2.1.1. Cac bénh ly cua nhom chung

Bang 3.6. Cac bénh ly cua nhom chirng

Bénh ly n %
Viém duong ho hap trén 64 23,6%
R&i loan tiéu hoa 42 15,4%
Sot virat 25 9,2%
Bénh ly khac 33 12,1%
Kiém tra stc khoé tong quat 108 39.7%
Tong 272 100%

Nhdn xét

- Trong nhom chimg, cic tré khoé manh (dén kiém tra sirc khoé tong quat)
chiém da s6 (39,7%). Con lai cac tré dén kham chi yéu 1a do bénh cua dudng
hé hép va rdi loan tiéu hoa, chiém 23,6% va 15,4%.

3.2.1.2. Nong dé NT-ProBNP huyét thanh ciia nhém chirng

300}

Trung vi: 31 pg/ml

(IQR:19-57,6) pg/ml

200~

Tan sudt

-

N

T T T T T
00 S0 OO SO0 OO SO00 OO BOO0D OO 10000 00

NSng dd NT-proBNP (pg/ml)
Biéu dé 3.6. Phin bé nong dp NT-ProBNP huyét thanh ciia nhém chirng
Nhdn xét
- Nong do NT-proBNP ctia nhém chirg phan bd khong chuan (p<0,05).
- Trung vi ctia ndng d6 NT-ProBNP 1a 31 pg/ml, (IQR:19-57,6) pg/ml.
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Bing 3.7. Tuwong quan giita nong dp NT-ProBNP vdi bénh Iy ciia nhom chirng

NT-ProBNP (pg/ml)
Bénh Iy n (%) Trung vi (IOR) p

Viém duong ho hip trén 64 (23,6%) 32(21-58,9)
R&i loan tiéu hoa 42 (15,4%) 31 (20-56,4)
St virut 25 (9,2%) 33 (18-58,2) >0,05
Bénh 1y khac 33 (12,1%) 32,5 (19,4-59)
Kiém tra stc khoé tong quat | 108 (39,7%) | 33,4 (20,4 - 60.6)

Tong 272 (100%) 31 (19-57,6)

* Kruskal-Wallis H test

Nhdn xét
- N6ng do NT-ProBNP ¢ nhom tré khoé manh khong c6 su khac biét so

v6i cac bénh 1y khac co ¥ nghia théng ké(p>0,05).

r=0,325 p=0,000

250+

200+

150

NT-ProBNP (pg/ml)

50

o T
200

Tudi vao vién (thang)

Biéu d6 3.7. Twong quan giita nong dp NT-ProBNP nhém chiing theo tuéi

* H¢ s6 twong quan hang Spearman

Nhin xét
- Nong d6 NT-ProBNP giam dan theo tudi va c6 mdi twong quan

tuyén tinh nghich chiéu giita 2 chi sd nay (r = -0,352; p <0,05).
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139
140 p<0,01

Trung vi cia NT-ProBNP (pg/ml)

<1thiang 1-3thang 3-12thang 1-5tudi 5-15 tudi
Cac nhom tudi

Biéu d6 3.8. Nong dp NT-ProBNP ciia nhém chirng theo nhom tuéi
Nhdn xét

- Nong d6 NT-ProBNP huyét thanh cua nhém chimg cao nhat & nhém
< 1 thang sau d6 giam dan theo tudi.

- Nong d6 NT-ProBNP giita cac nhom tudi (<1 thang, 1 thang - 3 thang, 3
thang - 12 thang va 1 tudi-5 tudi) déu khac nhau c6 y nghia thong ké
(p<0,01).

- Nong d6 NT-ProBNP giita 2 nhém tudi (1 tudi-5 tudi) va (5 tudi-15 tudi)
khac nhau khong c6 ¥ nghia thong ké (p>0,05).

Bing 3.8. Phin bé nong dp NT-ProBNP ciia nhém chirng theo gidi tinh

‘e NT-ProBNP (pg/ml)
(1]
Gioi n (%) Trung vi (IQR) P
Nam 130 (47,8%) 31 (19-59,4)
_ > 0,05
Nt 142 (52.,2%) 32 (19-56,1)
Téong 272 (100%) 31 (19-57,6)
* Kruskal-Wallis H test
Nhdn xét

- Khong c6 sy khéac biét vé ndng do NT-ProBNP giita 2 gidi (p>0,05).
3.2.2. Nong dp NT-proBNP huyét thanh ciia nhém suy tim
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3.2.2.1. Phdn b6 nong ¢ NT-ProBNP huyét thanh ciia nhém suy tim

Trung vi: 2778 pg/ml

(IQR: 708-4138) pg/ml

Tén suit

"| ¥

1} T T T T
0o 5000.00 10000.00 1:5000.00 2000000 25000.00

Néng d8 NT-proBNP (pgiml)

Biéu d6 3.9. Phin bé nong dp NT-ProBNP huyét thanh ciia nhém suy tim
Nhan xét
- Nong d6 NT-proBNP cua nhém suy tim phan bd khong chuén (p<0,05).
- Trung vi ciia ndng d6 NT-ProBNP & nhom suy tim 1& 2778 pg/ml, (IQR:
708 - 4138) pg/ml.
- Gié tri nong 46 NT-ProBNP tap trung chil yéu & mirc < 5000 pg/ml.

3.2.2.2. Nong dé NT-ProBNP huyét thanh theo mirc A6 suy tim

Bing 3.9. Nong dp NT-ProBNP huyét thanh theo mirc dé suy tim

o . NT-ProBNP (pg/ml)
Mire d) suy tim n (%) ) p

Trung vi (IQR)

Nhe 36 (26,5%) 361,5 (164,5 - 621,3)

Trung binh 49 (36%) 2394 (1381,5-4096,7)

<0,01

Néng 51 (37,5%) 4138 (3463,5-7297,5)

Tong 100 (100%) 2778 (708-4138)

*Kruskal-Wallis H test

Nhdn xét:



65

- Nong d6 NT-proBNP ting dan theo mirc d6 ning cua suy tim, cao nhat &
nhom suy tim mirc d6 nang va thap nhat & nhom suy tim mirc do nhe.
- Su khac biét vé ndong dd NT-proBNP giita cac mic do suy tim ¢

nghia théng ké (p < 0,01).

r=0,84
p=0.000

250001

20000 8

15000

10000

NT-proBNP vao vién (pgiml)

50001

8
J

T T
4 [ a8 10 12

Diém suy tim vao vién

*H¢ s6 twong quan hang Spearman
Biéu dé 3.10. Twong quan giiva nong dé NT-ProBNP véi diém suy tim

Nhan xét
- Nong do NT-ProBNP ¢6 twong quan tuyén tinh thuin va chit ché véi
diém suy tim (diém Ross) (r = 0,84, p <0,001).
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3.2.2.3. Moi lién quan giita nong dé NT-ProBNP véi tién trién va nguyén

nhan gay suy tim

p<0,01
1000000
6385?4
]
— 39 100
E - ]
5 100000
o S
=
o
=
m
°
b
?- 70
£ 100004 79
-]
b
g
29
2 1200
1§2
13
100.0-]
100 % -
Suy tim cap Suy tim man

Tién trién clia suy tim lic vio vién
Biéu do 3.11. Moi lién quan giita néng dp NT-ProBNP vdi tién trién cia suy
tim
Nhdn xét
- O thoi diém vao vién, trung vi cia ndng d6 NT-ProBNP & nhém suy
tim cap 13 3412 pg/ml cao hon so v6i nhém suy tim man tinh (479 pg/ml) co ¥
nghia théng ké v6i p<0,01.

Bing 3.10. Nong dp NT-ProBNP huyét thanh theo nguyén nhén suy tim

Bénh ly n (%) NT-ProBNP (pg/ml) p
Viém co tim 51 (37,5%) 4138 (366 - 23541)
Co tim gian 34 (25%) 2669,5 (811 -4733,5)
Tim bam sinh 30 (22,1%) 380,5 (172,3 - 2374,2) < 0,05
Bénh 1y khac 21 (15,4%) 2091,6 (706 - 3977.,5)
Tong 136 (100%) 2778 (708-4138)
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*Kruskal-Wallis H test
Nhdn xét:

- Trong cac bénh 1y gdy suy tim, ndng 46 NT-ProBNP cao nhit & nhom
viém co tim (4138 pg/ml), thap nhat & nhom tim bam sinh (380,5 pg/ml).

- Sy khac nhau vé ndéng d6 NT-ProBNP giita cac nhom bénh 1y c¢6 ¥
nghia thong ké (p < 0,05).

3.2.2.4. Nong 6 NT-ProBNP huyét thanh véi cdc thong s siéu dm tim

v Chtrc nang tam thu that trai (EF)

r=04281
25000 p=0.000
o
[+]
20000 5 o
=
E
o
2
o 15000
=
m
o
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o
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= 10000+
o
=) %0 o [+]
o oo ©° o
o
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© o o o _ oged
g o % o 0™ o o
oo 8 a o © o ? oo ) %
o o O o0p © o o
, ggo cQoongO? 0 @ ©Oo |8 %o 6.8
20 40 &0 80

Chi s EF

*H¢ s6 twong quan hang Spearman

Biéu @6 3.12. Twong quan giiva nong do NT-ProBNP vdi chi sé6 EF
Nhan xét
- Nong d6 NT-ProBNP c6 twong quan tuyén tinh nghich véi phan suit
tong mau that trai (EF) (r = -0,428,p <0,001).
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v' Puong kinh thét trai cudi tim truong (LVDJ)

NT-proBNP (pg/ml)

o r=0,325

p=0,008

. 20000.00-] o

15000 .00

10000.00-

S000.00]

00~ T T T
~5.000 000 5000 10.000 15.000 20.000

Dd (Z-score)

*H¢ s6 tuwong quan hang Spearman
Biéu dé 3.13. Twong quan giiva néong dp NT-ProBNP véi chi s6 LVDd
Nhin xét

- Nong d6 NT-ProBNP tuong quan thuan véi chi sé6 LVDd (tinh theo z-
score) voi r= 0,325, p <0,05.
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3.3. Gia tri ciia NT-ProBNP trong chan doan, theo di tién lwrgng diéu tri suy
tim

3.3.1. Gid tri ciia NT-ProBNP huyét thanh trong chin dodn suy tim

3.3.1.2. Méi lién quan giita nong do NT-ProBNP ciia nhém suy tim véi nhom chimg

Bing 3.11. So sdnh nong dp NT-ProBNP ciia nhém suy tim va nhom

churng

. Nhom suy tim Nhom chirng
Diac diém p
Trung vi (IQR) Trung vi (IQR)

<1 tudi 2950 (446 -5240) | 62 (37-86) | <0,001

Tuoi | 1tudi-<5tudi | 3347 (943 - 4138) | 22,5 (16-41,7) | <0,001

5tudi-15tudi | 1976 (1237 -3506) | 21 (12,5-39,4) | < 0,001

Gioi Nam 3075 (654 - 4138) 31 (19-594) < 0,001
N 2307 (37 - 23541) 32 (19-56,1) <0,001
Tong 2778 (708 - 4138) 31 (19-57,6) <0,001

Nhan xét:

- Nong d6 NT-ProBNP & nhoém suy tim cao hon nhém chimg c6 y nghia
thng ké (p < 0,001).
- Nong d6 NT-ProBNP twong ung theo timg nhoém tudi va gidi tinh cia

nhém suy tim déu cao hon nhém ching c¢6 ¥ nghia thdng ké (p < 0,001).
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p<0,001
2778 ’
8000.007
p<0,01
623,5
E 6000.00
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361,5
31
o Suy tin Suy tim EF bdo thn Suy tim nhe Nhém ehing

Biéu dé 3.14. So sanh néng @ NT-ProBNP ciia nhém suy tim
voi nhom chirng
Nhin xét

- Nong d6 NT-ProBNP & nhom suy tim c6 EF béo ton va nhom suy tim
mirc d6 nhe déu cao hon ¢ ¥ nghia thong ké so v6i nhom chimg (p < 0,01).

3.3.1.2. Diém cit ciia NT-ProBNP trong chin dodn suy tim va miic dé suy tim

s Chan doan suy tim

0.8

- Cut-off: 314,5 pg/ml

- Dg nhay: 88,2%

- B¢ dac hiéu: 66,7%

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

0.2

0o T T T T
0o 0z 04 08 08 10

Do dac hiéu

Biéu dé 3.15. Puong cong ROC trong chin dodn suy tim
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Nhdn xét

- Piém cit ciia NT-ProBNP 14 314,5 pg/ml ¢6 gia tri xac dinh ranh giGi
gifra tré suy tim (tr mc do nhe dén ning) véi tré khong suy tim co do
nhay 1a 88,2%, d dac hicu 1a 66,7% va di¢n tich dudi duong cong 1a 0,81.

Bing 3.12. Gid tri cdc diém cit ciia NT-ProBNP trong chin dodn suy tim

Piém cit (pg/ml) Do nhay Do dac hi€u
308,3 88,6% 65,8%
310,7 88,3% 66,1%
312,6 88,2% 66,4%
314,5 88,2% 66,7%
316,2 87,9% 66,7%
318,2 87, 7% 66,9%
3234 87,4% 67,1%

Nhdn xét
- Trong cac gia tri diém cit, véi ngudng ndng d6 cua NT-ProBNP 1a 314,5
pg/ml cho d6 nhay va dic hiéu tdi wu nhét.
% Chdn dodn mirc dg suy tim

1 —T

,—r

£
z £
w n
04+ 04
- Cut-off: 997 pg/ml - Cut-off: 2519,5pg/ml
02 - B nhay: 76,3%% s - Bg nhay: 84,6%
- Do dac higu 68.2%% - Do dac hiéu 97,2%
- AUC:0.755 (0.677 — 0.833) - AUC: 0,961 (0,922 - 0.999)
0. T T T T 0o, T T T T
00 02 04 06 08 10 00 02 04 08 08 10
1 - Specificity 1 - Specificity

Trung binh - nang Nang

Biéu dé 3.16. Puwong cong ROC trong chin dodn mirc dp suy tim



72

Nhdn xét

v’ Suy tim mirc do trung binh dén ndng

- Piém cit t6i vu cta ndng d6 NT-ProBNP huyét thanh 13 997 pg/ml c6
gié tri dé xac dinh ranh gidi giita suy tim mirc d6 trung binh tr¢ 1én (trung binh
va nang) véi suy tim mirc dd nhe c6 dd nhay 1a76,3%, do dac hi¢u 1a 68,2%
va dién tich dudi duong cong 1a 0,755.

v’ Suy tim mitc do nang

- Biém cit t6i vu ctia ndng dd6 NT-ProBNP huyét thanh 1 2519,5
pg/ml c6 gia tri dé xac dinh ranh gi6i giita suy tim muc d6 ning voi suy tim
muc do nhe dén trung binh c6 d) nhay la 84,6%, do dic hi¢u 1a 97,2% va di¢n
tich dudi duong cong la 0,961.
Bing 3.13. Gid tri chin dodn ciia NT-ProBNP theo mikc dp suy tim

] Mirc do suy tim
Thong so

Nhe -nang | Trung binh - ning Nang

Piém cit (pg/ml) 314,5 997 2519,5

0,81 0,755 0,961

AUC

(0,71 - 0,90) (0,677 - 0,833) (0,922 - 0,999)

Do nhay (%) 88,2% 76,3% 84,6%

Do dac hi¢u (%) 66,7% 68,2% 97,2%

Nhin xét

- biém cat chan doan murc do suy tim gia tang theo murc do tir nhe dén nang.

- Dién tich dudi duong cong (AUC) ciia nhdm suy tim nang cd gia tri

chan doan cao nhit: 0,961 (0,922 — 0,999).
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3.3.1.3. Diém cit ciia NT-ProBNP trong chin dodn suy tim va miic dé suy tim

% Nong djp NT-ProBNP trong chin dodn nguyén nhén suy tim

ity
ity

- Do dc higu:80% . / - Do dic higu: 53,1%
- AUC: 0,802 - AUC:0,735

0 T T T T T T T T i
00 02 04 08 08 10 ) [} o " q 00 02 04 08 08 1.0
1- Specificity 1 - Spaciistry 1 - Specificity

Viém co tim Co tim giin Tim bim sinh

Biéu d@é 3.17. Puong cong ROC trong chin dodn nguyén nhin suy tim

Nhan xét

v Viém co tim

- Diém cit t6i vu cua NT-ProBNP 1a 1195 pg/ml ¢6 gia tri dé xac dinh
ranh gidi gitra suy tim do viém co tim v&i suy tim do cac nguyén nhan khac co
do nhay la 88,2%, dac hiéu la 66,7% va dién tich dudi duong cong ROC la
0,807.

v’ Bénh co tim gian

- Piém cit toi vu cta ndng d6 NT-ProBNP 1a 943,6 pg/mlpg/ml c6 gia
tri dé xac dinh ranh gidi giira suy tim do bénh co tim gidn voi suy tim do céc
nguyén nhan khac cé do nhay la 72,6%, do dac hiéu 1a 80% va dién tich dudi
duong cong 1a 0,802.

v’ Tim bam sinh

- Diém cit t6i wu ciia NT-ProBNP 13 671 pg/ml cé gia tri dé xac dinh
ranh gidi giita suy tim do tim bam sinh véi suy tim do cic nguyén nhan khac
c6 do nhay Ia 90,2%, dac hiéu la 53,1% va dién tich dudi duong cong la

0,735.
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Bing 3.14. Gid tri diém cit ciia néng dp NT-ProBNP trong chin dodn

nguyén nhan gay suy tim

Théng sb Viém co tim Co tim gian | Tim bam sinh
Diém cit (pg/ml) 1195 943.6 671
0,807 0,802 0,735
AUC

(0,699 —0,914) | (0,707 - 0,897) | (0,646 -0,825)

Do nhay (%) 88,2% 72,6% 90,2%

Do dic hicu (%) 66,7% 80% 53,1%

Nhin xét

- Diém cét chan doan bénh cao nhat & nhom viém co tim, sau d6 1a nhom
tim bam sinh va thdp nhat & nhom co tim gian.
3.3.14. Vai trociia NT-ProBNP trong chin dodn réi logn chikc ning tim

thu that trdi

% Twong quan giita nong dé NT-ProBNP véi chirc ndng tam thu that trdi

10000 09

P<0,01
800000

NT-proBNP (pg/ml)

3492

EF<30% EF2 30%

Biéu @6 3.18. Lién quan giita NT-ProBNP véi phin sudt tong mdu
that trai
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Nhdn xét:

- Nong d6 NT-ProBNP & nhom khong c6 1di loan chiic ning tim thu
(EF>50%) cao hon c6 ¥ nghia thong ké so v6i nhoém c6 rdi loan chirc ning
tam thu (EF bao tén) v6i p<0,001.

% Gid tri cia NT-ProBNP trong chén dodn roi loan chire ndng tam thu

1.0 - 1
Cut-off: 672.5 pg/ml JJ‘HIH

0.8

0.6+

D6 nhay

0.4

- B nhay. 92 9%
- D6 dac hiéu: 53 6%

-AUC = 0,781
0.0 T T T T
00 az o4 0& 0B 10
Dé dic hiéu

Biéu dé 3.19. Puong cong ROC trong chin dodn roi logn chirc ning tim
thu thit trdi

Nhan xét

- Piém cit t6i vu cia NT-ProBNP huyét thanh 13 672,5 pg/ml c6 gia tri
dé xac dinh ranh gi6i gitta ¢6 rdi loan chirc ning tim thu that trai (EF < 50%)
va khong co roi loan (EF>50%) c6 d0 nhay 1a 92,9%, d6 dac hi¢u la 53,6% va
dién tich duoi duong cong 1a 0,781.

3.3.2. Gia tri ciia NT-ProBNP huyét thanh trong theo di tién lwgng diéu
tri suy tim .
3.3.2.1. Két qud diéu tri suy tim

Bing 3.15. Cic phwong phdp diéu tri va tién trién ciia suy tim
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Pac diém n %

Phwong phdp diéu tri

Phau thuat 30 22.1%
Thubc 136 100%
Can thi¢p 59 43,4%

Tién trién bénh

Xéu 28 20,7%
Tét 108 79,3%
Tu vong 17 12,6%
Sbng 119 87,4%

Nhan xét

- Tét ca (100%) bénh nhan déu duge diéu tri béng thude.

- Cac phuong phap diéu tri khac gdm: can thiép chiém 43,4% va phau
thuat 1a 22,1%.

- C6 108 truong hop tién trién tot chiém 79,3% va 28 truong hop tién
trién xau (20,7%) trong d6 17 tré tir vong (12,6%).
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n=1(5,9%)

n=5 (29%)

B Viém co tim
B Co tim gidn

Tim bam sinh

n=11 (64,8%)

Biéu dé 3.20. Phin bé tir vong theo nguyén nhain suy tim
Nhin xét
- Trong nhom tir vong, viém co tim chiém ty 1¢ tir vong cao nhat (64,8%)
va thap nhét 1a nhom tim bam sinh (5,9%).
Bang 3.16. Nguyén nhdn va ty I¢ tir vong ciia bénh ly gdy suy tim

Ddc diém n (%)
Réi loan chuc nang tam thu 16 (94,1%)
Suy tim cip 16 (94,1%)
Bénh ly
Viém co tim 11 (21,6%)
Co tim gian 5 (14,7%)
Tim bam sinh 1 (3,3%)
Nhin xét

- Trong nhém bénh nhan tir vong: 16 tré ¢6 rdi loan chirc ning tim thu va
16 tré c6 suy tim cap khi vao vién (déu chiém ty 1& 94,1%).

- Trong nhém viém co tim c¢6 11 bénh nhan tir vong chiém 21,6%,
nhdém co tim gidn c6 5 bénh nhan tir vong chiém 14,7% va nhom tim bam
sinh ¢4 1 bénh nhén tir vong chiém 3,3%.
3.3.2.2. Nong dp NT-ProBNP huyét thanh thay doi sau diéu tri suy tim
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Bing 3.17. So sdnh nong dp NT-ProBNP truwdc va sau diéu tri trong cdc

bénh ly gdy suy tim
Vao vién Ra vién
Benh ly n | NT-ProBNP n | NT-ProBNP P
Viem co tim | 3 4138 47 254 <0,001
(366 - 23541) (112-633,8)
Co timgian | 3 2669.5 33 651 <0,001
(811 - 4733,5) (328,5-1102,7)
T bam sinh | 30 380.5 30 98 <0,001
(172,3 - 2374.2) (66-186,8)
Bénh Iy khic | 21 2091.6 21 463.6 <0,001
(706-3977,5) (36-287)
T2 136 2778 131 225 <0,001
ong
(37-23541) (90,6 - 643,7)

*Kruskal-Wallis H test

Nhan xét:

- C6 5 bénh nhan chung t61 khong dinh luong dugce néng do NT-
ProBNP ¢ thoi diém ra vién gdm 4 truong hop viém co tim va 1 trudng
hop co tim gian.

- Nong d6 NT-proBNP ciia nhom suy tim & thoi diém ra vién déu giam
so v&i vao vién (p<0,001).

- O cé4c bénh 1y gdy suy tim, ndong do NT-ProBNP khi ra vién ciing déu
gidm so vo1 vao vién (p < 0,001).

Bing 3.18. Nong dp NT-ProBNP ciia nhom suy tim ra vi¢n véi nhom
chirng theo tuoi
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NT-ProBNP

Ra vién Nhom chung
" Trung vi (IQR) Trung vi (IQR) P
Nhom tudi
<1 tudi (n=62) 211 (96- 618) 62 (37 - 86) <0,001
1-5 tudi (n=39) 306 (78,5 -1363,5) | 22,5(16-41,7) | <0,001
5-15 tudi (n=35) 254 (94,8 —603,5) | 21(12,5-39,4) | <0,001
Tong (n=136) 225 (90,6 — 643,7) 31(19-57,6) | <0,001

*Kruskal-Wallis H test
Nhin xét

- Khi ra vién, néng dd NT-ProBNP theo cac nhom tudi déu cao hon nhom

chirng véi p<0,001.

150000

100000+

NT-proBNP (pg/ml)

500,00

ﬁ I 253, 5_ 3

p<0,05

00

Bénh w tim giin  Vigm ca tim

| entl\:l

Tirm ban sinh T&\gappno: Nhém :hung

Biéu dé 3.21. So sanh néng @ NT-ProBNP theo cdc nguyén nhin gdy suy

tim lic ra vién voi nhom chirng

Nhan xét

- Khi ra vién, ndng d6 NT-ProBNP & cac bénh 1y gy suy tim déu cao

hon nhém ching voi p<0,05.
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p<0,01
78125,0

9033
W Nhém bénh

15625,0- 1495 B Nhém chirng

3125,0

410
—p<0,05
525,0 + 98

305
L]
125,0
25,0
77
o
5,0

1,01

NT-ProBNP ra vien (pgiml)

37 103
Suy tim ndng  Suy tim trung binh  Suy tim nhe Khéng suy tim Nhém chirng
n=12 n=16 n=47 n=61

Cac mirc do suy tim ra vién va nhom chirng

Biéu d6 3.22. So sanh nong dp NT-ProBNP ciia nhém suy tim ra vién

voi nhom chirng

Nhdn xét

- O nhém bénh nhén suy tim ra vién, nong d6 NT-proBNP gia ting
theo mirc d suy tim va cao hon nhém chung véi su khac biét c6 y nghia
théng ké (p < 0,01).

- Nong d6 NT-ProBNP ¢ tré khong con suy tim (nhom bénh) khi ra

vién cling cao hon nhém ching (p<0,05).
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3.3.2.3. Gia tri cia NT-ProBNP trong tién lugng diéu tri suy tim
s Moi lién quan giita nong do NT-ProBNP voi két qua diéu tri suy tim

NT-proBXNP (pg/ml)

10000 00

p<0,05 p<0,05
1 | I
oo 4138

4138

L, I

00

Tién trién xdu Tién trién tbt Tir vong Khéng tir vong

Biéu dé 3.23. Méi lién quan giita nong dp NT-ProBNP véi két qua diéu tri
Nhin xét
- Nong d6 NT-ProBNP & nhom tién trién x4u 1a 4138 pg/ml cao hon
nhom tién trién tét (2329 pg/ml) véi p<0,05.
- Nong d6 NT-ProBNP cta nhém tir vong cao hon véi nhom khong tir
vong (trung vi 1a 4138 so vo1 2374 pg/ml) véi p<0,05.
% Piém cdt ciia NT-ProBNP trong duw dodn két qua diéu tri

10

)

—

0.8

—

Sensitivity
Sensitivity

- Cut-off: 2778pg/ml
- Bo nhay: 72,6%
- Do dac hi¢u:80%

- Cut-off: 5015 pg/ml
- D nhay: 84.3%

=1
2

- b dac higu:63,3%

- AUC:0,802 - AUC:0.814

T 12 04 08 08 10 3 o o o o it
1 - Specificity 1 - Specificity
Tién trién xdu Tirvong

Biéu dé 3.24. Puong cong ROC ciia NT-proBNP trong dw dodn

két qua diéu tri
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Nhan xét

v’ Tién trién xdu

- biém cat t61 vu cia nong do0 NT-ProBNP huyét thanh 1a 2778 pg/ml
c6 d6 nhay 1a 72,6%, do dac hiéu la 80% va dién tich dudi duong cong ROC
13 0,802 trong du doan dap tng kém véi diéu tri.

v’ Tir vong

- Piém cit t6i wu ctia ndng dd6 NT-ProBNP huyét thanh 1a 5015 pg/ml c6
do nhay la 76,3%, do ddc hiéu la 68,2% va dién tich dudi duong cong la
0,814 trong tién lugng tir vong.

% Moi lién quan giita nong do NT-ProBNP véi nguy co tir vong

Chung t6i phan tich cic yéu t6 khi vao vién gdm: tudi, nong do NT-
ProBNP, phan suat tong mau that trai (EF), nguyén nhan suy tim va mirc do
suy tim & tré suy timdé tim hi€u y€u t6 nao thuc sy anh hudéng dén tor vong
bang cach phan tich mé hinh héi quy logistic.
Bing 3.19. Mjt s6 yéu to tién lwong tir vong qua phan tich héi quy don bién

Yéu t6 OR CI95% p
Tudi (thang) 1,008 0,994 - 1,021 > 0,05
Mirc d6 suy tim 8,088 1,675 — 39,052 <0,05
Viém co tim 1,224 0,272 - 5,501 > 0,05
Co tim gién 1,539 1,352 — 2,652 > 0,05
Tim bam sinh 0,879 0,364 — 0,998 > 0,05
Bénh khéc 1,008 0,994 — 1,214 > 0,05
EF (%) 0,934 0,895-0,975 <0,05
NT-ProBNP (pg/ml) 1,124 1,103-1,223 <0,05

Nhan xét:
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- Trong m6 hinh don bién, cac yéu to nguy co tién lugng tir vong & tré

suy tim 1a mtrc d6 suy tim, EF va nong do NT-ProBNP.

Khi tiép tuc dua cac yéu td trén vao phan tich hdi quy da bién, chiing toi

xac dinh cac yéu to cudi cung co gia tri trong tién lugng tir vong ¢ tré suy tim.

Bing 3.20. M6 hinh héi qui da bién xdc dinh yéu t6 tién lwong tir vong

Yéu tb OR CI 95% p
Murc @6 suy tim 7,363 2,003 - 27,067 < 0,05
EF (%) 0,941 0,889 - 0,995 < 0,05
NT-ProBNP (pg/ml) 1,021 1,004-1,152 < 0,05
Nhdn xét:

- Mitc do suy tim cang nang 1a yéu td lam ting nguy co tir vong voi
OR =7,363, 95% CI (2,003 —27,067).

- EF cang gidam lam tang nguy co tir vong vo1 OR = 0,941, 95% CI
(0,889 —0,995).

- Nong d6 NT-ProBNP cang ting lam ting nguy co tir vong véi
OR =1,021, 95% CI (1,004-1,152).

% Vai tro ciia NT-ProBNP trong tién lwong phdu thudt tim bam sinh

Khi danh gia vai trd ciia NT-ProBNP trong du bdo két qua phau thuat,
chung t6i phan tich mbi twong quan giira nong dd NT-ProBNP Itc vao vién va
NT-ProBNP tai thoi diém 24 gid sau khi phdu thuat véi cac yéu t6: thoi gian the

may, thoi gian nam héi stre tich cuc va thoi gian dung thuéc van mach.
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Biéu dé 3.25. Twong quan giiva nong dp NT-ProBNP truwde phéu thudt véi
cdc yéu to tién lwong diéu tri
Nhén xét:
- Nong dONT-ProBNP trudc phau thuat déu twong quan tuyén tinh thuan
chidu véi thoi gian thd may (= 0,645, p <0,001), thoi gian nam hdi st tich cuc

(r=10,576, p<0,001) va thoi gian dung thudc van mach (r=0,516, p<0,06).

r=C421 02002 0421 p=c 1=033€ =001
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Biéu dé 3.26. Twong quan giiva nong dp NT-ProBNP thoi diém 24 gio sau
phéu thudt véi cdc yéu t6 tién lwong diéu tri
Nhan xét:
Két qua cho thiy nong d6 NT-ProBNP ¢ thoi diém 24 gid sau phau thuat
tuong quan tuyén tinh thuan véi thoi gian thd may (r= 0,421, p=0,02), thoi
gian nam hdi stc tich cuc (r= 0,394, p=0,031) va thoi gian dung thudc van

mach (r= 0,396, p=0,029).
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CHUONG 4
BAN LUAN

4.1. Pic diém chung ciia nhém nghién ciru
4.1.1.Tuoi, giGi

- Tudi:

Trong nghién citu, tudi vao vién cia nhom suy tim cé trung vi 1a 14
thang, nho nhat 12 1 ngay, 16n nhat 1a 15 tudi va chii yéu gip ¢ nhém dudi 1
tudi, chiém 45,6% (Bang 3.1). Tac gia cia Massin M va cong sy ciing dua ra
nhan dinh twong tu khi cho rang suy tim & tré em chil yéu xay ra trong 1 nim
dau doi [2]. Tan sudt suy tim phd bién ¢ lta tudi nay 1a do kha ning co bop
cling nhu dan hoi cia sgi co timcon kém khong nhu tré 16n nén dé dan dén
suy tim va tham chi suy tim toan bg.

- Gioi tinh:

Trong nghién clru, ty 1¢ suy tim & tré nam 1a 47,8%, nit chiém 52,2% va
khong c6 su khac biét giira 2 gi6i (p >0,05) (Bang 3.1). Tuong tu, mot sb tac
gia ciing cho thdy ¢ tré em khong c6 khac biét vé ty 1é mic suy tim giita nam
vant [2], [119].

4.1.2. Phin bé cdc nguyén nhan gdy suy tim

Theo két qua nghién ctru, chung t6i thdy sy phan bd cic nguyén nhan
gy suy tim nhu sau: viém co tim chiém ty 1& cao nhét (37,5%), sau do 1a
bénh co tim gidn (25%) va tim bam sinh 13 22,1%. C6 mot s6 nguyén nhan
khac it gip hon gébm con nhip nhanh trén that (chiém 5,1%), ting ap phoi
nguyén phat (2,9%) va tran dich mang ngoai tim (2,9%)...(Biéu d6 3.1).
Trong nghién ctru clia Jayaprasad va cong su, tac gia cho rang bénh tim bam
sinh 1a nguyén nhan thudng gap nhat gay suy tim ¢ tré em (chiém 20%) sau d6

1a cac bénh 1y vé co tim [26].
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O tré em, cac nghién ctru déu cho thdy nguyén nhan giy suy tim c6 su
khac biét so véi ngudi 16n. O ngudi 16n, cac nguyén nhan giy suy tim chi
yéu 1a cac bénh 1y do cao huyét ap, bénh 1y mach vanh, van tim,... trong khi d6
nguyén nhan do tim bam sinh rat hiém gap [4], [7], [20].

Vé phan bd nguyén nhan gay suy tim theo tudi, chung toi nhan thay co
su khac nhau gifra cac ltra tudi. Trong viém co tim, Ira tudi mic bénh thuong
gip chi yéu & tré 16n voi do tudi tir 5 dén 15 tudi (chiém 39,2%). O nhom tim
bam sinh va co tim gidn, d6 tudi méc bénh chu yéu tap trung & tré dudi 1 tudi
chiém 90% va 44,1% (Bang 3.3). Céac tac gia nudc ngoai cling cho rang c6 su
khac biét 1d rét vé nguyén nhan suy tim & tré nho so véi tré 16n [2], [7],[26].
Theo Massin M va cdng su, bénh tim bam sinh 1a nguyén nhan phé bién nhit &
tré nho trong khi d6 & tré 16m, chu yéu 1a bénh tim méic phai, bénh co tim va rdi
loan nhip tim [2]. Nghién ctru cta tac gia Chong Shu-Ling & Chau A ciing cho
thay Itra tudi bi viém co tim thuong gip & tré 16n trén 6 tudi (chiém 48,7%)
[120]. Trong mdt nghién ctru vé bénh co tim gidn tai Australia (nim 2013),
Alexander nhan théy c6 64% bénh nhan dugc chan doan trude 1 tudi va 91%
chan doan trude 5 tudi [121]. Cac két qua nay ciing twong tu v6i nghién ciu
ctia chiing toi khi cho thay bénh tim bam sinh chiém da s & tré nho va viém co
tim chu yéu gip & tré 16n.

4.1.3. DPic diém lam sang ciia déi twong nghién ciru
4.1.3.1. Cac triéu chung lam sang

Két qua nghién ctu cho théy, khé thé va nhip tim nhanh 1a céac triéu
chiing suy tim thudng gip chiém 73,5% va 69,9%, trong khi d6 dau hi¢u va
mé hoi nhiéu va phu chi gip & 35% va 18,4% cac trudng hop (Biéu d6 3.2).

Chung t6i nhan thay, diu hiéu va md héi nhiéu chu yéu gip & tré dudi 1
tudi. PSi véi nhom tré 16n trén 5 tudi, cac triéu chimg suy tim ciing gidng vai
nguoi 1on nhu: nhip tim nhanh, kho tho, gan to. Jayaprasad va cong sy cling

cho rang c6 su khac nhau vé tri€u chimg suy tim ¢ tré nhé va tré 16n. Theo tac
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gid nay,cac triéu ching suy tim ¢ tré nho dac biét 1a tré so sinh thuong khong
dic hiéu trong d6 dau hiéu phu rét it gap [26].
4.1.3.2. Cac mirc do suy tim

Vé phan bd, mirc d6 suy tim cta dbi tugng nghién ciru chu yéu 1a ning,
chiém 37,5% va thap nhat 13 mic do nhe (26,5%) (Biéu do 3.3). Ching toi
cling thiy co su khac biét vé mirc do suy tim theo cac nguyén nhan gy suy
tim. Trong nghién ctru, viém co tim co ty 1& suy tim ning nhiéu nhat (56,9%)
sau d6 14 bénh co tim gidn (32,4%) va thap nhat 14 tim bam sinh (3,3%) (Bang
3.4). Két qua nay cho thy, & cac bénh 1y anh huéng dén co tim nhu viém co
tim va co tim gidn thudng giy nén cac rdi loan huyét dong ning hon so véi
bénh tim bam sinh.
4.1.3.3. Tién trién cua suy tim liic vao vién

Trong nghién ctru ching t6i, bénh nhan duoc lya chon 1a cac tré co suy
tim nhdp vién tai khoa cip ctru. Cac tré nay duoc gia dinh dua vao vién kham
chu yéu do cac ddu hiéu hodc triéu chimg xay ra cap tinh va dot ngot.

Két qua da cho thay & nhom déi tuong nghién ctu, suy tim cap chiém

da s6 voi 97 tré (71,25%), con lai 13 cac bénh 1y suy tim man tinh (28,75%)
(Biéu dd 3.4). Khi phan tich theo nguyén nhan gy suy tim, chiing t6i nhin
thay & nhom viém co tim, tat ca (100%) déu co tinh trang suy tim cap va ciing
13 bj bénh 1an dau. Trong khi d6, voi nhém bénh co tim gidn c6 55,9% trudng
hop vao vién vi dot suy tim cdp. O nhém tim bam sinh, ty 1& suy tim cap la
46,7%, con lai chii yéu tré nhap vién do ting ap phoi. Theo nghién ctru ciia
Chun Wang Lin va cong su & tré em suy tim tai Chau A c6 d6 tudi tir 1 dén
18 thang, ty 1& suy tim cip chi chiém 45%. Trong nghién ctru ndy, suy tim cip
chu yéu do cac nguyén nhan nhu viém phdi (chiém 61,1%) va séc (22,2%).
Trong d6, nhom suy tim man tinh chi yéu 1a bénh tim bam sinh [41]. Ty 1¢
suy tim cAp cua tic gia nay thip hon so véi chiing t6i, Iy do chu yéu vi sy lwa

chon d6i tuong khac nhau giira tng nghién ctu. Pbi tugng suy tim trong
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nghién ctru cta chiing toi chi yéu 1a cic bénh nhan suy tim do viém co tim
cap o khoa cép ciru (chiém 37,5%). Trong khi dé, tic gia Chun Wang Lin chi
yéu lya chon bénh nhan suy tim do tim bam sinh.

Tac gia Nguyén Vian Bang ¢ Viét Nam ciing cho rang, nguyén nhan
hang dau gay suy tim cdp & tré em 1a viém co tim cap [24]. Trong khi do, tac
gia Scott M. Macicek (2009) tai Hoa Ky cho ring nguyén nhan gy suy tim
cap chu yéu 1a bénh co tim gidn (16%), tim bam sinh (11%) va ching loan
dudng co (8%) [122].

4.1.4. Céc diic diém cin lam sang ciia doi twong nghién ciru
4.1.4.1. X-Quang tim phoi

Hinh anh tim to trén phim X-Quang tim phdi ciia nhém suy tim trong
nghién ctru chiém 81,6%. Tuy nhién, dau hiéu nay lai khac nhau tuy theo
nguyén nhén suy tim. O nhém viém co tim, dau hiéu tim to chi chiém 70,6%
(Bang 3.5). Piéu nay cho thay hinh anh tim to khong phai 1a ddu hiéu dic
hiéu trong viém co tim & tré em. Theo bao cdo ciia Chong Shu-Ling, trong s6
nhirng tré dugce chan doan viém co tim, chi c6 60% hinh anh X -Quang tim
phéi bét thudng, trong d6 dau hiéu thuong gip 1a bong tim to chiém 42,9%
[120]. Nghién ctru ctia Freedman va cong sy cho thdy trong viém co tim, X-
Quang tim phéi bét thuong chi c6 53,8% truong hop, trong khi tat ca cac bénh

nhan déu c6 dau hiéu bat thudng trén dién tam d6 [123].

Tuy nhién v6i nhom tim bam sinh va bénh co tim gidn chung t6i thiy
d4u hiéu tim to co gia tri dac hi¢u hon. Cuy thé, & nhém bénh co tim gian,
100% bénh nhan déu c6 hinh anh tim to va chu yéu 14 gidn thét trai. Vi bénh
tim bam sinh trong nghién ciru, ty 1& bong tim to chiém t6i 86,7% cac truong
hop (Bang 3.5). Hinh anh bong tim to & bénh tim bam sinh 14 do su ting ganh
ap luc va thé tich cac budng tim, hau qué cua tinh trang réi loan huyét dong gay

ra boi cac ton thuong cau trac tim [124].
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4.1.4.2. Pién tam do

Két qua cho thiy, cac rbi loan thudng gip nhit trén dién tdm dd cia
nhom suy tim 1a day that (chiém 25%) va rdi loan nhip tim (19,9%). Trong
cac bénh 1y gy suy tim, & nhom viém co tim chung t6i nhan thiy rdi loan
nhip tim 13 du hiéu kha dic hiéu, chiém 31,4%. Trong khi d6, dau hiéu nay &
bénh co tim gidn hiém gip hon chi c¢6 8,8% (Bang 3.5). Tac gia Chong Shu-
Lin trong nghién ctru ciing cho rang r6i loan nhip tim 1a dau hiéu chi diém cua
bénh viém co tim [120]. Tac gia Freedman va cong su ghi nhan céc bt
thuong trén dién tam dd thuong thdy nhat trong viém co tim 1a block tim
(28,6%), tiép theo 1a nhiing bat thuong vé ST hodc song T chiém 22,9%
[123]. Theo chung toi, roi loan nhip tim trong viém co tim la do tinh trang
viém ciia co tim gdy ra tinh trang giam dan truyén cac xung dong trong tim
dan dén cac rdi loan nhu block nhi thét, ngoai tdm thu hoac kich thich khoi

phat vong vao lai hinh thanh con nhip nhanh trén that va nhip nhanh thét.

4.2. Nong @ NT-ProBNP huyét thanh ciia d6i twong nghién ciru

4.2.1. Dic diém chung va nong dp NT-ProBNP huyét thanh ciia nhém chirng
4.2.1.1. Céc déic diém chung ciia nhém chirng
4.2.1.1.1.Tuéi, gidi:

Ciing tvong ty nhu nhom bénh (nhém suy tim), trung vi tudi cia
nhom nhom ching 1a 14 thang, nho nhat 1a 1 ngay, cao nhat nhét 1a 15 tudi

va chu yéu gip nhat 1a & nhom dudi 1 tudi (45,6%). V& gidi tinh, tré

nam chiém 47,8%, nir chiém 52,2% (Bang 3.1).

4.2.1.1.2. Cdc bénh Iy cua nhom chung
O nhém ching, ddi tugng 14 cac tré khoé¢ manh dén kiém tra stirc khoé

tong quat ma khong cac ddu hiéu hodc triéu chimg chiém 39,7% (Bang 3.6).
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Day 1a cac tré duoc gia dinh dua dén dé kham va kiém tra cac thong s can
lam sang co ban nhu xét nghiém mau, X-Quang nguc, si€éu am tim va dién
tam dd dé phat hién tré c6 mic bénh hay khong. Qua kham l1am sang va kiém
tra can 1am sang, ching t6i khong phat hién cac bénh 1y bat thuong ciing nhu
khong co tién sir mic bénh tim mach & cac tré nay. Vi thé, ching toi két luan
day 1a cac tré khoé manh va khéng co cac yéu td bénh 1y anh huong dén nong
d6 NT-ProBNP huyét thanh.

Ngoai nhom tré khoé manh, cac tré khac dén kham bénh chu yéu mic
cac bénh 1y cua dudng ho hap trén chiém 23,6%, réi loan tiéu hoa (15,4%),
s6t virut (9,2%) va cac bénh 1y khac chiém 12,1% (Bang 3.6). Sau khi danh
gia cac tré nay c6 du tiéu chuan dua vao nhom ching, ching toi dinh luong
ndng do6 NT-ProBNP huyét thanh cho tré ngay sau khi tham kham. Ching t6i
lira chon sb luong tré nhoém ching theo ty 16 twong tng, voi 1 bénh nhan suy
tim ¢6 2 tré nhom chimg c6 cung tudi va gidi tinh.
4.2.1.2. Gid tri nong d6 NT-ProBNP huyét thanh ciia nhém chimg

Két qua ctia nghién ciru chiing toi cho thay gia tri trung vi ctia ndng do
NT-ProBNP cua nhom chimg 1a 31 pg/ml, (IQR: 19-57,6pg/ml) (Biéu db 3.6).
Céc nghién ctiru & nudengoai ciing dua ra cac gia tri khac nhau vé ndng do NT-
ProBNP cua tré¢ nhom ching 1a cac tré khoé manh hodc tré khong mic céc
bénh ly tim mach. Theo Ralf Geige va cong su, néng do NT-ProBNP 6 nhom
chtng 1a cac tré khong mac bénh 1y tim mach c6 trung vi 13 76,7 pg/ml, (IQR:
35 -122,4 pg/ml) [125]. Trong nghién ctru cua Cohen, cic tré nhém chung
khong méc bénh 1y tim mach va bénh phdi co gia trj trung vi 1a 89 pg/ml,
(IQR: 88 — 292 pg/ml) [66]. Tac gia Jakob A Hauser cong sy dua ra gia tri
trung vi néng d6 NT-ProBNP ctia nhém chimg gdm cac tré khong mic tim
mach, bénh phéi, than va khong cé 16i loan huyét dong 1a 66 pg/ml (IQR: 23 -
105 p/ml) [15].
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Su khac nhau vé ndong d6 NT-ProBNP nhém chimg giira cac tac gia theo
chung toi 14 do su khong twong dong vé tudi, ¢ mau giita cac nghién ciru.
Ngoai ra, theo chung t6i mot s6 nghién ciru ¢ thé chua loai trir dugc cac yéu
t c6 thé gy ting nong d6 NT-ProBNP huyét thanh nhu thiéu mau, viém phoi
hozc nhiém khuédn nang ...

Bing 4.1.Nong djp NT-ProBNP 6 tré nhom chitng ciia cdc nghién civu

- , NT-ProBP (pg/ml)
Tac gia Co mau Lira tuoi .
Trung vi (IQR)
Chung toi 272 1 théng - 15 tudi 31 (19-57,6)
Ralf Geige [125] 102 1 thang- 18 tudi | 76,7 (35 - 122,4)
Cohen [66] 13 1 thang - 36 thang 89 (88 - 292)
Jakob A Hauser[15] 89 2 tudi - 15 tudi 66 (23 - 105)

Trong nghién ctru cta chung toi, khi so sanh nong do NT-ProBNP huyét
thanh ciia nhom tré khoe manh véi nhom tré dén kham bénh vi cac nguyén nhan
khac, két qua cho thay khong co su khac biét c6 ¥ nghia théng ké véi p>0,05
(Bang 3.7). Vi thé, chung t6i cho ring, cic tréd nhom ching khi dén kham
bénh déu khong mic cic bénh 1y anh huong dén nong d6 NT-ProBNP huyét
thanh. Do d6, cac gia tri cua nong d6 NT-ProBNP huyét thanh cua nhém
chung trong nghién ctru chiing ti c6 thé duoc xem 14 gia tri tham chiéu cho
tré em khoé manh.

4.2.1.3. Twong quan nong dé NT-ProBNP huyét thanh ciia nhém chimg theo tudi
Khi phén tich biéu dd twong quan, chung toi nhan thiy nong do NT-

ProBNP ciia nhom chiing tuong quan nghich bién so véi tudi (r = - 0,352;

p<0,05) (Biéu dd 3.7). Két qua cho thiy chi sb nay giam dan theo tudi, c6 nghia
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1a tudi cang cao thi ndng d6 NT-ProBNP cang giam va nguoc lai. Cac nghién
clru & nudc ngoai trén tré khoé manh hoic tré khong mac bénh 1y tim mach ciing
dua ra nhan dinh twong tu nhu ching ti [14], [63], [126]. Cu thé, Sugimoto va
cong su khi phan tich trén 232 tré khoé¢ manh di chi ra rang nong do NT-
ProBNP c6 tuong quan nghich bién so vai tudi (=-0,275, p<0,05) [14]. Tac gia
Menghong Deng ciing cho thiy & tré khoé¢ manh tir so sinh dén 18 tudi, ndng
d6 NT-ProBNP c¢6 twong quan nghich bién va giam dan theo tudi (r = -0,741,
p <0,001) [63].

Theo biéu dd 3.8, chiing t6i nhan thdy ndng d6 NT-ProBNP ting cao &
thoi ky so sinh sau d6 giam dan sau lua tudi nay. Cu thé, trung vi néng do
NT-ProBNP cao nhat & nhém dudi 1 thang tudi (139pg/ml) va thip & nhém
trén 5 tudi (21 pg/ml). Két qua ghi nhan ndng d6 NT-ProBNP giita cac
nhom tudi (<1 thang, 1 thang- 3 thang, 3 thang - 12 thang va 1 tudi - 5 tudi)
khac nhau cé y nghia thong ké (p<0,01). Tuy nhién lai khong c6 sy khac
biét vé chi sd nay gitta 2 nhom (1 tudi - 5 tudi) va (5 tudi -15 tudi)
(p>0,05). Piéu nay cho thay chi s nay giam dan tir thoi ky so sinh cho dén

1 tudi va on dinh sau 1 tuoi.

Khi phan tich vé sy thay doi ndng d6 NT-ProBNP & thoi ky so sinh,
mot s6 nghién ciu cho thay chi sd nay ting cao ngay sau sinh dic biét
trong 48 gio dén 1 tudn sau sinh va giam dan cho dén 4 tuan tudi [49],[50].
Téc gia Mir TS va cong su cho rang, chi sb nay ting cao trong nhitng ngay
dau sau sinh c6 thé lién quan dén tang khang tré mach hé thong, luu luong
mau phdi va ting 4p luc dong mach phdi sau sinh [64]. Trong khi do,
Nadera Nasser va cong su cho rang ndong d6 NT-ProBNP tiang cao & tré so
sinh ¢6 thé do hién twgng mat nude sinh 1y xay ra trong tudn dau sau sinh
va mot 1y do nita 1a c6 thé do ndng d6 NT-ProBNP dugc truyén tir me sang

con qua nhau thai trong thoi ky nay [52].
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Nong @6 NT-ProBNP giam dan theo tudi ¢ tré em khoe manh cho thiy
c¢6 su khac biét so véi nguoi 16n. O ngudi 16n khoé manh, chi sb nay gia ting
theo tudi va dugc giai thich 1a do chirc ning than giam dan theo tudi ma NT-
ProBNP lai duoc dao thai chu yéu qua than [8],[54].
4.2.1.4. Nong d¢ NT-ProBNP huyét thanh ciia nhém chirng theo gidi tinh

O nhom chung, chung t6i khong thay su khac biét giita 2 gidi vé nong do
NT-ProBNP huyét thanh. Cu thé, gié tri trung vi & nhém tré nam la 31 pg/ml,
(IQR: 19-59,4 pg/ml), nir l[a 32 pg/ml, (IQR: 19-56,1pg/ml) va su khac biét
khong ¢ y nghia thdng ké (p>0,05) (Bang 3.8). Cac nghién ctru nudc ngoai
cling dua ra nhan dinh twong tu khi cho thdy nong d NT-ProBNP huyét thanh
& tré khoé manh khéng c6 su khac nhau vé gi6i tinh [49], [50], [51]. Ciing
tuong ty, & ngudi 16n khoé manh ciing khong c6 su khac biét dang ké vé chi
s6 nay giira 2 gidi [8], [127].

Tuy nhién theo tac giad Nir A, & tré khoé manh dudi 13 tudi néng do NT-
proBNP huyét thanh khong khéac biét giita hai giéi. Sau do tudi nay, nong do
NT-proBNP & tré trai thip hon tré gai, diéu nay c6 thé lién quan dén ndng do
estrogen (hoat hoa gen tong hop peptide loi niéu) va androgen (lam giam
ndng do peptid loi niéu) [52].

Mic di di c6 mot s6 nghién ctiru vé ndng 46 NT-ProBNP huyét thanh ¢
tré khoe manh nhung hién nay chua c6 gia tri tham chiéu day du theo cac lta
tudi tré em. Mot sb thong sé tham chiéu dang duoc sir dung dua trén nghién
clru voi ¢& mau 16n da duge cong bd [49], [50]. Tuy nhién cho dén nay, cic tac
gia van chua c6 sy dong thudn vé cac gia tri ndy ¢ tré em. Ly do mot phan vi
khong c6 su dong nhat vé phuong phap dinh luong cing véi su khong tuong
ddng vé cac ltra tudi giira cac nghién ctru va trén thuc té cling chua c6 nghién
clru ndo c6 ¢& mau thuc sy da 16n. Két qua nghién ciru cta chiing t6i hy vong
s& gop phan dua ra cac gia tri tham chiéu dau tién vé ndng d6 NT-ProBNP

huyét thanh binh thuong & tré em Viét Nam.
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4.2.2. Nong d6 NT-ProBNP huyét thanh ciia nhém suy tim
4.2.2.1. Gid tri nong dp NT-ProBNP ciia nhém suy tim

Bang kiém dinh Shapiro-wilk, khi phan tich biéu d6 phan bd cua nong
d6 NT-ProBNP & nhom suy tim, ching t6i thay sb liéu trong nghién ciru phan
bd khéng chuin (p<0,05). Két qua cho thdy, ndng d6 NT-ProBNP huyét
thanh ctia nhom suy tim c6 gia tri trung vi 1a 2778 pg/ml, (IQR: 708 - 4138
pg/ml) (Biéu dd 3.9). Day 1a gia tri chung cua tat ca bénh nhan suy tim véi
cac nguyén nhan, mirc do suy tim khac nhau va moi ltra tudi trong nghién
ctru. Céc tac gia nudc ngoai ciing dua ra cac gia tri khac nhau vé nong do NT-
ProBNP ¢ tré em suy tim. Trong nghién ctru ciia Mir T.S va cOng sy trén cac
tré suy tim & chau Au tir 1 thang dén 14 tudi da dua ra gia tri trung vi 1a 7155
pg/ml, (IQR: 1852 —22986 pg/ml) [64]. Tac gida Chun Wang Lin khi phan tich
& tré em bj suy tim & Chau A dd dua ra két qua trung vi 13 17704 pg/ml,
(IQR : 406,98 —35000 pg/ml) [41]. Nong d6 NT-ProBNP ¢ tré em suy tim
khac nhau giita cac tac gia theo chiing t6i su 1a do sy khong dong nhit giita
céc quan thé nghién ciru nhu su phan bd vé tudi, cac bénh 1y gdy suy tim ciing
nhu muc do suy tim. Ngoai ra, su khac nhau nay theo ching t6i con do cac
nghién ctru str dung tiéu chuan chan doan suy tim khac nhau, cac c& mau
khong twong ddng va con tuy thudc vao cac nghién ciru c¢é thue sy loai trir
dugc cac bénh 1y khac gy anh huong dén ndng d6 NT-ProBNP huyét thanh
hay khong. Trong nghién ctru ctia chiing t6i, bénh 1y suy tim chi yéu 1 viém
co tim, co tim gidn va tim bam sinh. Nghién ctru cia Chun Wang Lin chu yéu
bénh 1y viém phdi va cua tic gia Mir T.S chu yéu 1a tim bAm sinh. Trong
nghién ctru ciia Cohen, cac tré suy tim déu 1a suy tim cap va hau hét 1a cac

bénh tim bam sinh [66].
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Bing 4.2. Nong dp NT-ProBNP trong suy tim 6 tré em ciia cdc nghién ciru

n NT-ProBNP (pg/ml)
Tac gia . )
Lira tuoi Trung vi(IQR)
Chung t61 136 | 1 thang - 15 tudi 2778 (708 - 4138)
Mir T.S [64] 31 1 thang - 14 tudi 7155 (1852-22986)
Cohen [66] 17 | 1 thang - 36 thang | 18452 (5736-99700)
Chun Wang Lin [41] 80 | 1théng - 18 thang | 17704 (407 -35000)

4.2.2.2. Nong dp NT-ProBNP véi mirc dj suy tim

Két qua nghién ctru cho thiy, nong dd6 NT-ProBNP huyét thanh gia ting
tuong tmg vo1 mure do suy tim tu nhe dén nang vai su khac biét gilra cac mirc
d6 c6 y nghia théng ké (p < 0,01). Chi sé ndy cao nhat & nhom suy tim ning
vé6i gia tri trung vi 1a 4138 pg/ml tiép theo 13 suy tim mirc d6 trung binh (2394
pg/ml) va thip nhat 13 nhém suy tim nhe (361,5 pg/ml) (Bang 3.9). Theo biéu
dd 3.10, chung toi nhan thay ndng 46 NT-ProBNP co twong quan thudn va
chit ch& v6i diém suy tim (diém Ross) (r= 0,84, p<0,001).

Céc nghién ctru & nude ngoai ¢ tré em ciing déu khiang dinh ndng do
NT-ProBNP c¢6 twong quan chit ché v6i diém suy tim va mtc do suy tim
[28],[41], [64]. Cu thé, trong nghién ctru cia Menghong Deng va cong s, két
qua cho thdy ndng d6 NT-proBNP c6 twong quan véi tan sé tim (r = 0,752, p
< 0,001), nhip the (r = 0,725, p < 0,001) va mic d gan to (r = 0,691, p <
0,001). Két qua ciing cho thay chi sd nay gia ting theo mtrc d6 suy tim, cao
nhat & nhom suy tim ning va thap nhat & nhom suy tim nhe va su khac biét
giita cac mirc d6 co ¥ nghia théng ké (p < 0,001) [63]. Trong bio cio cia
Chun Wang Lin va cong su, tac gia da chi ra rang nong d6 NT-ProBNP gia

ting theo muc d6 ning cua suy tim dugc phan loai theo thang diém Ross.
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Theo nghién ctru nay, nong d6 NT-ProBNP cao nhat & nhom suy tim ning
(20359,55 ng/ml), tiép theo 1a suy tim mirc d6 trung binh (3351,71 pg/ml) va
thap nhat 13 nhoém suy tim nhe (491,98 ng/ml) va sy khac nhau giira cac nhém
c6 ¥ nghia théng ké (p<0,001). Ngoai ra, nghién ctru ciing chimg minh rang
néng dd NT-ProBNP c6 tuong quan chat ché véi mac do suy tim (r=0,675,
p<0,001) [41].

O ngudi 16n, méi twong quan gitta NT-ProBNP va murc d6 suy tim da
duoc khang dinh va hién nay, vai trd caa phuong phap dinh lugng nong do
NT-ProBNP huyét thanh da tré thanh thuong quy trong danh gia suy tim &
nguoi 1on [65].

Su tuong quan giita nong do NT-ProBNP huyét thanh véi mic do suy
tim, theo chung t6i 13 do co ché sinh Iy bénh. Trong suy tim, tinh trang gia
tang vé ap luc va thé tich cua tam that 1a cac roi loan dic trung cua bénh.
Chinh céc ri loan vé huyét dong nay 1a yéu t6 giy nén sy phong thich nong
d6 NT-ProBNP huyét thanh. Day 1a co so 1y giai vé moi twong quan thuan va
chit ché gitta mtrc d6 suy tim véi ndng 46 NT-ProBNP. Boi vy, trén 1am
sang dinh lugng ndng do NT-ProBNP cho phép chian doan sém va chinh xac

murc do suy tim tré em.

4.2.2.3. Moi lién quan giiva nong dp NT-ProBNP vdi tién trién va nguyén

nhdn cua suy tim

Két qua nghién ctru ciing cho thiy nong dé6 NT-ProBNP ¢6 lién quan dén
tién trién cua suy tim lac vao vién. Cu thé, néng dd NT-ProBNP & nhém suy
tim cdp c6 gia tri trung vi 1a 3421 pg/ml cao hon nhoém suy tim man (479
pg/ml) (p<0,01) (Biéu d6 3.11). Piéu nay cho thiy trong suy tim khai phat
nhanh va dot ngodt, nong dd6 NT-ProBNP ting cao hon so véi suy tim tién trién

man tinh. Mdi twong quan giita ndng do NT-ProBNP huyét thanh véi tién
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trién ctia suy tim, theo chung ti 1 do cac réi loan huyét dong khac nhau cia
ting bénh 1y. Trong suy tim cap, tinh trang gia tang vé ap luc ciing nhu thé
tich budng tim xay ra nhanh chéng, dot ngdt va su thay doi nay 1a yéu td gay
phong thich dan dén lam gia ting nhanh néng d6 NT-ProBNP huyét thanh.
Pay 1a co so giai thich vé sy khac nhau gitra ndng do6 NT-ProBNP giita cac

bénh 1y suy tim cap va man tinh.

Khi so sanh theo cac nguyén nhan giy suy tim, két qua cho thiy néng do
NT-ProBNP ting rat cao ¢ nhom bénh viém co tim va cao hon hin nhém
bénh 1y khac nhu bénh co tim gidn, tim bam sinh. Cu thé, nong d6 NT-
ProBNP ¢ nhom viém co tim c6 gia tri trung vi 1a 4138 pg/ml trong khi do chi
s6 ndy & nhom bénh co tim gidn 1a 2669,5 pg/ml va nhém tim bam sinh 1a
380,5 pg/ml. Su khac biét vé nong do NT-ProBNP giita cac bénh Iy nay co ¥
nghia théng ké (p<0,05) (Bang 3.10). Két qua nay ciing cho thiy & cac bénh
Iy lién quan dén co tim nhu viém co tim va co tim gian, nong 46 NT-ProBNP
huyét thanh ting cao hon so véi cac bénh 1y khéac. Vi thé theo ching t6i, tinh
trang ton thuong cua co tim déu co thé giy ra cac rdi loan huyét dong ciing
nhu tinh trang qua tai vé thé tich va ap luc that trai ddn dén 1am ting ndng do
NT-proBNP huyét thanh. D6 13 1y do & cac bénh 1y lién quan dén co tim,
néng d6 NT-ProBNPthuong ting cao hon so véi cic bénh 1y giy suy tim
khac. Vi thé theo chung t6i, ngoai cac yéu t6 anh huong dén nong do NT-
ProBNP nhu tudi va mutrc d6 suy tim thi nguyén nhan gy suy tim ciing yéu t6

anh huong rat quan trong.

Tuy nhién, trong nghién ctru ctia minh, tac gia Isah [.A va cdng su trong
nghién ctru lai cho ring trong cic nguyén nhan gy suy tim, ndng d6 NT-
ProBNP ¢ nhdém tim bam sinh cao hon cic nhém nguyén nhan gy suy tim

khac v6i sy khac biét c6 y nghia théng ké (p < 0,05) [13]. Piéu nay cho thiy
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két qua nay c6 su khong tuong dong so véi nghién ciru ciia chung t6i. Su khac
biét nay mot phén l1a do su lya chon bénh nhan suy tim khac nhau giira cac
nghién ctru. Trong nghién ctru cta Isah LA, cac bénh nhan bi tim bim sinh
duoc lwa chon & khoa cap ciru nén thudng c6 cac rdi loan huyét dong ning né.
Trong khi d6, cac bénh ly giy suy tim khac lai khong phai nguyén nhén tai
tim mach nhu viém phé quan phdi, thiéu mau, nhiém tring ning,... nén
khong gy ting ganh ap luc va thé tich cta thét trai nhiéu. Pay 1a 1y do trong
nghién ctru cla tac gia nay, nong d6 NT-ProBNP ¢ nhom tim bam sinh cao

hon so véi cac bénh Iy khac.
4.2.2.4. Nong dp NT-ProBNP véi cdc thong so siéu am tim
4.2.2.4.1. Chirc ndng tam thu that tréi (EF)

Két qua ¢ biéu dd 3.12 cho thiy, nong d6 NT-proBNP c6 twong quan
nghich voi phan sé tdng mau thét trai (p <0,001, r = -0,428). Piéu nay cho
thdy, & tré suy tim c6 chirc ning tdm thu that trai giam thi nong d6 NT-
ProBNP huyét thanh ting twong tng va nguoc lai. Trong mdi twong quan
gitta ndng d6 NT-ProBNP véi chi s6 EF, cac nghién ciru nude ngoai ciing dua
ra nhan dinh twong tu chiing t6i. Cu thé, trong nghién ctru cua tac gia Mir T.S,
két qua da ghi nhan nong dd6 NT-ProBNP c6 twong quan nghich véi chi s EF
(r =-0,53 va p<0,05). Vi thé, tac gia cho rang chi s6 nay co vai tro quan trong
trong danh gia tinh trang suy chtrc ning that trai ¢ tré em [64]. Nghién ciu
ctia Rusconi va cdng su ciing cho ring sy gia ting ndng do NT-proBNP huyét
thanh c6 lién quan dén su suy giam chic ning tim duoc danh gia bang 2 chi
s6 EF, FS. Vi thé, dinh luong NT-ProBNP huyét thanh ciing danh gia dugc
nhiing bién doi chtic nang cua that trai. Tac gia Rusconi chi ra rang, vdi nong
d6 NT-ProBNP tang gap 10 lan gia tri binh thudng thi twong tmg v6i mirc do

giam 9,8% phan suit tdng méau that trai [69]. Bdi vay nén trong tmg dung lam
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sang, NT-ProBNP 1a d4u 4n sinh hoc c6 thé gitp danh gia nhanh chiic ning

tim ¢ tré em tai khoa cap cuu.

O nguoi, cac nghién ctu ciing dua ra nhan dinh tuong ty vé mbi tuong
quan gita ndng dd6 NT-ProBNP véi chiic nang tim. Hién nay, su phéi hop véi
dinh lwong néng d6 NT-ProBNP két hop véi do chirc ning téng mau that trai
trén si€u am da tr¢ thanh phuong phap danh gia can 1am sang thuong quy va

quan trong trong danh gia suy tim & nguoi 1on [8],[19].
4.2.2.4.2. Buong kinh thdt trdi cudi tam trwong (LVDd)

O tré em, duong kinh thét tréi cudi tim truong (LVDd) thay ddi theo can
nang va dién tich da nén trong nghién ctru chiing t61 ddnh gia theo z-score.
Két qua da cho thiy, nong do NT-ProBNP huyét thanh c6 twong quan thuén
v6éi LVDd (r = 0,325, p < 0,05) (Biéu d6 3.13). Mdi twong quan giita 2 chi s6
nay cho thay khi mirc d6 thit trai cang gidn nhiéu thi ndng d6 NT-ProBNP
cang tang cao va nguoc lai. Trong nghién clru cua cac tic gid nudc ngoai
cling dua ra nhan dinh twong tu va cho rang dinh lugng NT-ProBNP huyét
thanh ciing danh gia dugc nhitng bién ddi ctia duong kinh thét trai trong thoi

ky tam truong [691,[71].

Tac gia SaharElsharawy va cdng su khi phan tich trén cac tré suy tim bi
tim bam sinh cling nhan thdy chinh mirc d6 gidn cua thit trai (ting ganh vé
thé tich) ciling 12 nguyén nhan gy phong thich va lam gia ting nong do6 NT-
proBNP huyét thanh. Vi thé, tac gia cho rang NT-ProBNP cé vai trd quan
trong trong danh gia sy qua tai vé thé tich ciia budng tim nén dinh luong chi
s6 nay cling 12 phuong phap co gia tri trong danh gid hiéu qua diéu tri can

thiép d6i voi bénh 1y suy tim do tim bam sinh [72].
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4.3. Gia tri ciia NT-ProBNP trong chan do4n, theo ddi tién luwong diéu tri suy
tim

4.3.1. Gid tri ciia NT-ProBNP huyét thanh trong chin dodn suy tim

4.3.1.1. Mi lién quan giita nong dp NT-ProBNP ciia nhém suy tim véi nhém ching

Khi so sanh gitra nhom suy tim véi nhom ching, qua bang 3.11 ching
t61 thdy trung vi cta ndong d6 NT-ProBNP & nhom suy tim 1a 2778 pg/ml
cao hon han nhém ching (31 pg/ml) véi sy khac biét c6 ¥ nghia thong ké
(p<0,001). Ciing twong tu khi so sanh theo cac nhom tudi va gi6i tinh, két
qua cho thay chi s6 ndy & nhom suy tim cao hon so vi nhom ching (p <
0,001) (Bang 3.11).

Két qua nghién ctru cling chi ra rang & nhiing tré suy tim muic do nhe hoic
suy tim c6 phan suat tdng mau bao ton, nong dd NT-ProBNP déu ting cao hon
nhém chimg (p<0,01). Cu thé,chi s6 nay & nhiing tré suy tim mic do nhe c6 gia
tri trung vi la 361,5 pg/ml, & nhom c6 phan suit tong mau bao ton 1a 623,5
pg/ml va nhém chung 13 31 pg/ml (Biéu dd 3.14). Két qua nay cho thy, ndng
d6 NT-ProBNP ting cao ngay ca khi suy tim con nhe va chua cé réi loan
chtrc nang tAm thu that trai. Diéu nay cho thdy day la chi s sinh hoc c6 do
nhay cao trong chan doan suy tim & tré em. Vi thé, trong ung dung 1am sang,
dinh luong néng do6 NT-ProBNP huyét thanh c6 thé gitip chan doan sém tré
bi suy tim.

Céac nghién cliru nude ngoai ciing cho thiy ¢ tré em bi suy tim, nong
dd NT-ProBNP déu tang cao hon 1o rét so véi tré khoé manh hodac khong
mac bénh 1y tim mach nén c6 gia tri chan doan bénh. [15],[27], [125], [128].
Cu thé, nghién clru cda tac gid Wu YR va cdng su & cac tré suy tim do tim
bam sinh thong lién that dd cho thay nong d6 trung binh cia NT-ProBNP &
nhém tré suy tim muic do trung binh va nang 1a 2061+908 fmol/ml, suy tim

nhe 1a 810+£335 fmol/ml, khong c6 suy tim 1a 309+68 fmol/ml va nhém ching
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(1a cac tré khoé manh) 1a 275462 fmol/ml. Sy khac biét vé néng do NT-
ProBNP giita cic nhom tré niy c6 ¥ nghia thong ké (p <0,01). Ngoai ra, ndng
do NT-ProBNP ¢ nhom suy tim nhe ciing cao hon nhom khong ¢6 suy tim va
nhom chimg (p<0,01). Vi thé, tac gia khang dinh NT-ProBNP 14 d4u 4n sinh
hoc c¢6 d6 nhay cao trong chan doan suy tim & tré em [131].

Tuong tu, trong nghién ctru cua Ralf Geiger va cong su, tac gia da so
sanh néng dd NT-ProBNP gitra 3 nhom: tré suy tim, tré bi bénh tim mach
(khong c6 suy tim) va tré khong mic bénh Iy tim mach. Két qua cho thiy, chi
s6 ndy & nhom suy tim cao hon nhém méac bénh tim mach (khong c6 suy tim)
vl p<0,0001 va nhom méc bénh tim mach cao hon so v6i nhom khong méc
bénh [125]. Tac gia ciing cho rang ngoai gia tri chan doan suy tim, NT-
ProBNP con c¢6 gi tri trong chan doan cac bénh 1y tim mach ¢ tré em.

Trén thuc té lam sang, viéc chan doan sdm va chinh xac suy tim & tré em
dic biét 1a tré nho rat quan trong vi cac triéu ching 1am sang & lra tudi nay
thuong khong dic hiéu. Vi thé, dinh luong ndng do NT-ProBNP dic biét c6 ¥
nghia dbi v6i cac don vi tiép nhan bénh nhan ban dau nhu phong kham, khoa
cap ctru giup sang loc va phat hién som suy tim.
4.3.1.2. Diém cit ciia NT-ProBNP trong chin dodn suy tim va nukc d suy tim

% Chan dodn suy tim

Két qua nghién ctru cho thy, diém cat tdi vu cua nong do NT-ProBNP
huyét thanh 1a 314,5 pg/ml c6 gia tri goi ¥ chan doan suy tim véi do nhay la
88,2%, d6 dic hidu 1a 66,7% cho moi ltra tudi va dién tich duéi duong cong la
0,8 (Bang 3.12). Pay la diém cat chung c6 gia tri xac dinh ranh gi6i gitra tré
suy tim (t&r mtrc do nhe dén ning) véi tré khong suy tim (Biéu d6 3.15).

Céc tac gia nudc ngoai ciing di dua ra cac diém cat trong chan doan suy
tim & tré em. Trong mdt nghién cru ¢ chau A, Chun Wang Lin va cong su da
chtirng minh NT-ProBNP 14 d4u 4n sinh hoc dang tin ciy va c6 do nhay cao
trong chan doan suy tim tré em. Theo tac gia, véi ndong d6 NT-proBNP huyét

thanh >598 pg/ml c6 gia tri chan doan suy tim [41]. Ciing theo Chun Wang
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Lin va cong su trong mot nghién ctru khéc, khi phan tang theo tudi, diém cat
ctia NT-ProBNP trong chan doan suy tim theo cac nhém tudi twong tmg: 0-1
tudi, 1-3 tudi, 4-7 tudi va 8-14 tudi 1a 502 pg/ml, 456 pg/ml, 445 pg/ml va 355
pg/ml. Téac gia cho rang gia tri chan doan suy tim ciia NT-proBNP chinh xéc
cao néu dira vao phan nhém theo tudi cua tré [106].

Trong khi d6, nghién ctru Isah I.A va cong su (2017) trén tré em suy tim
& chau Phi (dua theo theo tiéu chuan Ross sira doi) co do tudi tir 2 thang dén
13 tudi da dua ra diém cit caia NT-proBNP gan twong tu ching toi 1a 315,6
pg/ml cho gia tri chan doan suy tim v&i dO nhay 1a 77,8% va d dac hi¢u la
57,9% [13]. Sugimoto va cong sy (2010) d& nghién ctru vé gia tri cua NT-
ProBNP trong chan doan suy tim trénl181 tré em chau A d6 tudi 4 thang dén
14 tudi (ciing theo tiéu chudn Ross stra doi). Két qua cho thiy diém cat cia
ndng d6 NT-proBNP 1a 438 pg/ml va 295 pg/ml ¢ gia tri chan doan suy tim
véi tré dudi 3 tudi va trén 3 tudi [14].

Bing 4.3. Céc gid tri NT-ProBNP trong chin dodn suy tim tré em

cuia cdac nghién cuu

L n | Piém cit Ponhay | D§ dic hidu
Tac gia AUC
(pg/ml) (%) (%)
Chung t6i 136 | 314,5 0,81 | 882% 66,7%
Chun Wang Lin [41] | 80 598 0,979 | 96,4% 90,2 %
Isah 1A [13] 126 | 3156 | 0,693 | 77.8% 57,9%
SaharElsharawy [72] | 20 854 0,980 | 90% 80%

Theo nghién ctru trén, su khac nhau giita cac diém cat trong chan doan
suy tim theo chung t6i vi sy khong dong nhét giita cac dbi twong va quan thé
giita cac nghién ctru. D6 1a su khac nhau vé tudi, nguyén nhan giy suy tim,
mirc d6 suy tim cta ting nghién ciru va day chinh 1 cac yéu t6 anh huong

dén ndng do NT-ProBNP huyét thanh. V§i cac bénh nhan c6 cing mot murc
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d6 suy tim néu véi cac lira tudi khac nhau, cac bénh Iy gay suy tim khac nhau
thi cling c6 gid tri NT-ProBNP khac nhau. Ngoai ra, theo chung t61 cac c&
mau khac nhau trong nghién ctru ciing c6 thé dua ra cac gia tri chan doan
khéac nhau. Vi thé, hién nay chua c6 su déng thuan vé gia tri cac diém cét cua
NT-ProBNP huyét thanh trong chan doan suy tim & tré em. Ciing vi nhimng 1y
do trén, gia tri diém cat nay trong chan doan suy tim trong nghién ctru cia

chung t6i chil yéu c6 gié tri tham khao trong chan doan suy tim & tré em.

Ngoai ra, theo mdt s nghién ctru & nudc ngoai khi phan tang theo
nhém tudi & cac tré bi suy tim da dua ra cac diém cét khac nhau theo tudi. Cu
thé, theo tac gia Menghong Deng va cong su, cac diém cat cia nong do NT-
ProBNP c¢6 gia tri trong chan doan suy tim dya theo tiéu chuan Ross stra doi
theo do tudi twong ung 1a: dudi 1 tudi 1a 580 pg/ml, tir 1 dén 3 tudi: 529
pg/ml, tir 4 &n 6 tudi: 500 pg/ml va tir 7-18 tudi 13 455 pg/ml.

Ciing theo Chun Wang Lin va cdng sy, mdc du dinh luong néng do NT-
ProBNP c6 gié tri chin doan suy tim sém tuy nhién tac gia ciing cho rang dé
chan doan chinh xé4c suy tim & tré em nén két hop véi tridu chimg 1am sang

cling nhu siéu am tim [41].

O nguoi 16n, cac khuyén cao cling cho rang, trong tiép can chan doan
suy tim, ngoai di€m cat cia NT-ProBNP can phai dua vao cac triéu ching
lam sang va tham do can lam sang thuong quy nhu siéu dm tim, X-Quang

tim phoi va dién tam do [96].

% Chdn dodn mirc dg suy tim
Két qua nghién ctru ctia ching toi cho thay, diém cat cua nong d6 NT-
ProBNP huyét thanh 1a 997 pg/ml c6 gia tri chin doan suy tim muc do tir
trung binh tré 1én voi do nhay 1a 76,3% va d¢ dic higu 1a 68,2% (Bicu dod

3.16). Day 1a diém cét tdi vu dé xac dinh ranh giéi giita suy tim mic do nhe
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vo1 suy tim mirc d6 trung binh tr¢ 1€n (trung binh va nang). Ciing tuong tu,
két qua ciing cho thdy diém cat ciia nong d6 NT-ProBNP huyét thanh 13
2519,5 pg/ml c6 gia tri chan doan suy tim mtc dd ning voi d6 nhay 13 84,6%
va do dac hiéu 1a 97,2%. Pay la diém cit t6i vu dé xac dinh ranh gidi giita
suy tim mic do ning voi suy tim mic d6 nhe dén trung binh (Biéu d6
3.16). Qua day, ching toi cling thiy gia tri chan doan cua cac diém cét NT-
ProBNP gia tang theo mirc do suy tim.T rong khi do, dién tich dudi duong
cong (AUC) ctia nhom suy tim niang c6 gia tri chan doan cao nhat: 0,961

(0,922 - 0,999) (Bang 3.13).

Nghién ctru ciia Sugimoto va cong su ciing cho thay diém cét chan doan
mirc do suy tim & tré em gia ting theo tudi. Cu thé & tré dudi 3 tudi, vdi ndng
do NT-proBNP >438 pg/ml twong irng véi suy tim murc d0 nhe trd 1én, >1678
pg/ml twong tng véi mic do suy tim trung binh trd 1€n (trung binh va nang)
va >7734 pg/ml tuong Gng v4i suy tim mic d6 ning. O tré trén 3 tudi, véi
néng d6 NT-ProBNP >295 pg/ml twong tng véi suy tim mirc do nhe trd 18n,
>1545 pg/ml tuong tng voi mire do suy tim trung binh trd 1€n (trung binh va
nang) va >3617 pg/ml twong trng v4i suy tim mirc d¢ ndng [14]. Trong khi do,
nghién ctru Isah LA cho thiy v6i diém cdt ciia NT-ProBNP 1a 903,15 pg/ml ¢6
gia tri du doan suy tim ndng véi d nhay 1a 73,3% va do dac hiéu 1a 72,1% [13].

4.3.1.3. Gid tri ciia NT-ProBNP trong chin dodn nguyén nhan suy tim

Khi phén tich gia tri chan doan cac bénh 1y gy suy tim, két qua nghién
clru cua chung t6i cho thiy voi diém cat 1a 1195 pg/ml ¢ gia tri goi v chan
doan suy tim do viém co tim véi do nhay la 88,2% va dac hiéu 1a 66,7%. bay
1a diém cit dé xac dinh ranh gi6i giita suy tim do viém co tim v&i cac nguyén
nhan gay suy tim khac trong nghién ctru.

Tuong tu, két qua ciing cho thdy, v6i diém cat nong do NT-ProBNP 1a

943,6 pg/ml ¢co gia tri goi y chan doan suy tim do bénh co tim gidn véi do
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nhay 1 72,6% va d6 dic hiéu 1a 80%. Day la diém cit dé xac dinh ranh gi6i
gilra suy tim do bénh co tim gian v&i cac nguyén nhan giy suy tim khac.
Trong khi d6, v6i diém cit ciia ndong d6 NT-ProBNP 1a 671 pg/ml c6 gié tri
go1y chan doan suy tim do tim bam sinh véi do nhay 1a 90,2% va dac hi¢u la
53,1% (Biéu do 3.17). Pay la diém cat dé xac dinh ranh gidi gitta suy tim do
tim bam sinh véi cic nguyén nhan giy suy tim khac trong nghién ctru. Céc
két qua nay da cho thay gia tri diém cit ciia nong d6 NT-ProBNP chan doan
nguyén nhan suy tim cao nhat & nhom viém co tim, sau d6 13 bénh co tim gidn
va thap nhét 12 & nhom tim bam sinh (Bang 3.14).

Vé gia tri chan doan nguyén nhan gay suy tim, nghién ctru ctia Koura
va cong su ciing cho thay co sy gia ting rd rét vé ndng do NT-ProBNP huyét
thanh trong bénh co tim gidn so v&i nhom ddi chiing nén c6 gia trichan doan
bénh [129]. Mt nghién ctru khéac cua Zoair tor nam 2011 dén 2013 tai Bénh
vién Truong Dai hoc Tanta & Hy Lap di chi ra rang v6i diém cit cua NT-
proBNP 1a 1500 pg/ml c6 do nhay la 85% va do dac hiéu la 100% trong chan
doan bénh co tim gian [130]. Tuy nhién, han ché cta cic nghién ciru nay 1a
déu thyc hién trén ¢& mau nhé véi d6 tudi cua cac nhom dbi twong nghién clru

khong dong nhat.

Trong gi4 tri chan doan tim bam sinh, cac nghién ctru nudc ngoai déu
cho ré'mg dinh luong NT-ProBNP c¢6 gia tri sang loc chan doan bénh. Tac
gia Jacob va Cantinott ciing nhan thdy nong d6 NT-ProBNP trong bénh tim
bam sinh c6 hodc khong co suy tim déu ting cao hon so véi nhom chimg 1a
céc tré khong méc bénh 1y tim mach [35], [97].Trong nghién ciru cua tac
gia Wu YR va cong su, két qua cho thdy v&i diém cat cia NT-ProBNP 1a
499 fmol/ml (4220 pg/ml)co gia tri chan doan suy tim do tim bam sinh. Tac
gia nay cho rang, dinh lugng chi sé nay két hop véi cac tiéu chi 1am sang

s& cai thién d6 chinh xic cuia chidn doan [131]. Trong khi do,
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SaharElsharawy va cong su cho rang véi diém cit caa NT-ProBNP la
101 fmol/ml (854,16 pg/ml) co gia tri chan doan suy tim do tim bam sinh
v61 do nhay 1a 90% va do dac hiéu la 80% [72].

Trong bénh tim bam sinh c6 shunt trai-phai, cac nghién ctru cho rang cac
rdi loan huyét dong do ludng shunt trong tim gy ting luu lugng chi- phdi
dan dén qua tai thé tich va ap lyuc that trai. DAy ciing 12 nguyén nhan dan dén
phong thich va lam ting nong d6 NT-ProBNP huyét thanh. Vi thé, dinh luong
nong d6 NT-ProBNP gitp danh gia gian tiép mic do shunt va luu lugng chi -
phdi nén c6 gia tri dé xac dinh thoi diém can thiép diéu tri bénh [72], [132], [133].

Trong bénh tim bam sinh phtc tap c¢6 tim, nghién ctu cua Eindhoven
cho thiy nong do NT-ProBNP cao hon so véi nhém chimng cung Itra tudi mic
du bénh nhan khong c6 triéu chung suy tim hodc suy tim muc do nhe nhung
thap hon so v6i nhom tim bam sinh c6 shunt trai- phai. Theo tac gia nay,
trong tim bam sinh c6 tim mot nguyén nhan tryc tiép 1am ting phong thich va
gia ting nong do NT-ProBNP 14 do tinh trang thiéu oxy méau [73].

4.3.14. Vai tré ciia NT-ProBNP trong chin dodn réi loan chirc ning tim

thu thit trdi

Trong nghién ciru ching t6i, ndng d6 NT-ProBNP lic vao vién cia
nhom c6 r6i loan chirc ning tam thu that tréi (EF <50%) co trung vi 1a 3492
pg/ml, cao hon so v6i nhom cé EF bao ton (EF > 50%) (trung vi 1a 623,5
pg/ml) véi su khac nhau giita 2 nhom c6 ¥ nghia théng ké (p<0,01) (Biéu d6
3.18). Diéu nay cho thiy ndng do NT-ProBNP lic vao vién co lién quan véi
tinh trang rdi loan chirc ning tim thu thét trai & tré suy tim. Ngoai ra, két qua
nghién ctru ciing cho thiy véi diém cit téi vu cua ndng d6 NT-ProBNP la
672,5 pg/ml c6 d6 nhay la 92,9% va do dac hiéu la 53,6% cé gia tri goi y

chan doan rdi loan chirc ning tam thu that trai (Biéu d6 3.19). Day 1a ngudng
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gia tri ciia ndng d6 NT-ProBNP huyét thanh x4c dinh tré c6 nguy co rdi loan
chtrc ning that trai.

Mot sb tac gia nude ngoai ciing cho ring trong suy tim & tré em, ndng do
NT-proBNP huyét thanh c6 thé dong vai trd nhu 1a mot cong cu chan doan va
tién lugng bénh nhan co roi loan churc nang tam thu that trai. Vi thé, dinh
luong nong d6 NT-ProBNP thudng xuyén c6 vai tro phat hién cac réi loan
chtrc nang that va tién trién cta suy tim trén 1am sang [69], [134],[135]. Theo
Rusconi va cong sy, v6i diém cat nong do NT-ProBNP huyét thanh 1a 1000
pg/ml co gia tri chan doan rdi loan chirc ning tong méau that trai ¢ tré em.
Nghién ciru chi ra rang, v6i nhiing tré ¢6 nong d6 NT-proBNP ¢ ngudng la
450-1000 pg/ml tr& 1én thi c¢6 nguy co rdi loan chic ning that trai. Khi do,
can phai dinh luong chi s nay hang loat (it nhat 3 1an) dé gitp danh gia chic
nang tim mot cach chinh xac hon [69]. Tac gia Zhou FJ va cdng su khi nghién
clru trén tré suy tim do tim bam sinh ciing cho thay nong do NT-ProBNP c¢6
tuong quan vé6i chirc ning cua tim va dinh luong chi sé nay co thé giup chan

doan sém tré bi suy chirc ning that trai [135].

Trén thyc té, dinh luong ndng d6 NT-ProBNP huyét thanh 13 phuong
phap d& thyc hién, lam duoc ¢ hau hét cac phong xét nghiém, c6 thé tién hanh
thudng xuyén va dua ra két qua nhanh chong. Pay 1a phwong phap cho két
qua khach quan giup danh gia dugc tinh trang suy tim cling nhu chirc ndng
tim cua bénh nhan. Trong khi d6 hién nay, trén thuc té churc nang tam thu that
trai ¢ tré em chu yéu van dua vao siéu 4m tim. Tuy nhién do chinh xac cia
si€u am tim lai phu thudc vao bac sy chuyén khoa tim mach va kho thuc hién
vé6i tré nho do tré thuong khong hop tac. Vi thé, ing dung ctia phuong phap

dinh lugng ndng d6 NT-ProBNP huyét thanh 13 rit quan trong trén 1am sang
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dé theo ddi chtrc nang tim va danh gia kha ning dap Gng cua suy tim véi lidu
phap diéu tri.
4.3.2. Gia trj ciia NT-ProBNP huyét thanh trong theo déi tién lwong diéu

tri suy tim
4.3.2.1. Két qua diéu tri suy tim

Trong nghién ciru chung ti, cac phuong phap diéu tri suy tim cha yéu 13
thudc, can thiép va phau thuat. TAt ca bénh nhan déu st dung thudc trong khi
d6 can thiép diéu tri chiém 43,4% va phau thuat 1a 22,1% (Bang 3.15). Céc
bién phép can thiép diéu tri gdm loc mau, ECMO va soc dién chu yéu dugc
chi dinh cho tré bi viém co tim trong khi do triét ddt duoc st dung trong
truong hop con nhip nhanh trén that. Phuong phap phau thut tim ho sta

chira toan bo duoc thuc hién cho tat ca tré bi tim bam sinh.

Két qua diéu tri duoc ghi nhan c6 108 truong hop tién trién tot chiém
79,3% va 28 truong hop tién trién xu (chiém 20,7%) trong d6 17 tré tir vong
(chiém 12,6%) (Bang 3.15). Theo phan bb nguyén nhan gay tir vong, viém co
tim va co tim gidn chiém ty 1& cao nhat (64,8% va 29%) nhung chi co 1
truong hop tim bam sinh(5,9%) (Biéu do 3.20). Trong khi d¢, ty 1¢ tir vong
theo tirng nguyén nhan gay suy tim trong nghién ctru ciing khac nhau. Cu thé,
ty 18 tir vong ctia nhom viém co tim cao nhat chiém 21,6% va dén nhom co
tim gidn (14,7%) va thap nhat 1a nhom tim bam sinh chi ¢6 1 bénh nhén tir
vong chiém 3,3% (Bang 3.16).Trudng hop tir vong do tim bam sinh 14 & tré 1
ngay tudi duoc chan doan trén siéu Am tim 1a sinh Iy 1 that, ¢6 tinh trang soc

khi vao vién va duoc chi dinh phau thuét cdp ctru.

Két qua ciing cho thdy, trong nhém bénh nhan tir vong c6 94,1% tré co

roi loan chirc nang tim thu va 94,1% tré suy tim cdp. Diéu nay cho thdy tién
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trién cua suy tim cting nhu chirc nang tong mau cua tim lic vao vién co6 lién

quan dén két qua diéu tri suy tim (Bang 3.16).

Trong bdo cdo cua Isa [.A va cong sy ¢ chau Phi, ty 1€ tir vong do suy
tim & tré em 1a 3,2%, trong khi do theo tac gid Rossano JW& MY ty 1€ nay la
7%[13], [18]. Trong nghién ctru ciia chung toi, tit ca bénh nhan déu duoc lya
chon tir khoa cap ctru trong d6 chiém da s6 1 bénh viém co tim (37,5%) va
day ciing 1a Iy do khién ty 1¢ tir vong cao hon céc tac gia khac (Biéu dd 3.1).
Thue té cho dén nay,viém co tim van ludn 13 bénh Iy nguy hiém va co ty 1¢
tr vong hang dau ¢ tré em. Viéc phat hién sém bénh van con kho khin do
cac triéu ching khong dac hiéu trong khi d6 hiéu qua diéu tri bénh van con
han ché. Trong nghién ctru chung t6i, ty 18 chan doan chinh xac viém co
tim ngay khi tré vao khoa cép ctru chi chiém 65%. Trong mot nghién ctru
hdi cru vé viém co tim ¢ tré em & Chau A, tac gia Chong Shu-Lin va cong
su da cho théy bénh viém co tim van co ty 1€ tir vong cao chiém téi 46,2%.
Ciing theo tac gia nay, ty 1 tir vong cao bdi mot phan do bénh khong duoc
chan doan sém va hau hét cac tré khong duoc phat hién bénh chinh xac khi

¢ nhirng biéu hién ban dau [120].
4.3.2.2. Nong dp NT-ProBNP thay déi sau diéu tri suy tim

Theo bang 3.17, ndng dd6 NT-ProBNP huyét thanh ctia nhom suy tim khi
ra vién da thuyén giam so voi lac vao vién, cho théy hiéu qua cua diéu tri. Cu
thé, trung vi ciia NT-ProBNP lic ra vién 1a 225 pg/ml thdp hon so voi thoi
diém vao vién (2778 pg/ml) véi su khac biét c6 ¥ nghia thong ké (p<0,001).
Ciing tuong tu, khi so sanh theo tirng nguyén nhan gy suy tim chiing t6i thdy

chi s6 nay déu thuyén giam & thoi diém ra vién (p<0,001).

Ciing theo bang 3.17, két qua cho thay ¢ thoi diém vao vién nong do NT-

ProBNP ¢ nhom viém co tim ¢6 gid tri trung vi 1a 4138 pg/ml cao hon nhom co
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tim gian 1a 2669,5 pg/ml. Tuy nhién sau diéu tri, chi s6 ndy ¢ nhom viém co
tim 1a 254 pg/ml thap hon so véi nhom co tim gidn (651 pg/ml). Piéu nay cho
thdy trong bénh 1y cdp tinh nhu viém co tim, mic du ndong d6 NT-ProBNP lic
vao vién ting cao nhung lai giam nhanh sau diéu tri ching t6 kha ning dap ung

véi diéu tri cua cua viém co tim cap nhanh hon bénh co tim gian.

Khi so sanh nong 4o NT-ProBNP huyét thanh & nhom suy tim ra vién véi nhém
chimg, két qua cho thdy tai thoi diém ra vién, nong d6 NT-ProBNP ¢ nhom
suy tim (trung vi 1a 225 pg/ml) cao hon c6 ¥ nghia thong ké so véi nhom
chtng (trung vi 1a 31 pg/ml) véi p<0,001. Khi so sanh theo tirng nhom tudi,
két qua ciing ghi nhan chi s6 nay ¢ nhom suy tim khi ra vién ciing cao hon
nhém chimg tuong tng cing d6 tudi (Bang 3.18). Tuong ty, ¢ thoi diém ra
vién ndéng do NT-ProBNP theo cac bénh 1y gy suy tim déu cao hon nhém
chtng vé6i p<0,001 (Biéu do 3.21). Két qua nay cho thiy cac bénh nhén suy
tim sau khi ra vién van con tinh trang ting ganh vé thé tich ciing nhu ap luc
ciia budng tim. Diéu nay ciing phu hop véi két qua trong nghién ctru cia
chung t6i cho thiy khi ra vién van con 75 bénh nhan suy tim v6i cac mirc do

khac nhau chiém 55,1% (Biéu db 3.22).

Trong khi d6, theo biéu dd 3.22 két qua cho thidy & nhém bénh nhan khi
ra vién, ndng d6 NT-ProBNP ciing gia ting twong ung véi cac mic do suy
tim tir nhe dén nang. Cu thé, néng dd NT-ProBNP cao nhit & nhom suy tim
nang véi gia tri trung vi 1a 9033 pg/ml tiép theo 1a suy tim mirc d6 trung binh
(1495 pg/ml), suy tim nhe (410 pg/ml) va thip nhit & nhom khéng con suy
tim (98 pg/ml) véi su khac nhau c¢6 ¥ nghia théng ké (p<0,001). Diéu nay cho
thay & thoi diém ra vién, nong d6 NT-ProBNP ciing c6 twong quan thuan véi

murc do suy tim trén Iam sang.



111

Ciing theo biéu dd 3.22, ching tdi nhan thdy & nhém tré khong con suy
tim lac ra vién ndng do NT-ProBNP van con ting cao hon so vi nhém chimng
(98 so véi 31 pg/ml) v6i p<0,01. Két qua nay di chi ra rang, & tré nhom tré
nay mic du khdng con suy tim nhung van con tinh trang ting ganh ap lyc va
thé tich ciia budng tim nén NT-ProBNP van tiép tuc duoc phong thich va gia
taing ndng do trong huyét thanh. Vi thé, theo ching t6i ¢ nhiing tré ndy van
con tinh trang suy tim tiém tang va c6 thé duoc xem 1a suy tim khong triéu
ching. Do do, viéc dinh lugng néng do NT-ProBNP khi theo doi nhom tré
nay van can duoc tién hanh vao cac thdi diém sau khi ra vién cho dén khi tro

vé gi6i han binh thuong.

Két qua trén ciing cho thay, ndong d6 NT-ProBNP la yéu t6 nhay véi
tinh trang thay d6i vé huyét dong (ap luc va thé tich) ké ca bénh nhan khong
c6 suy tim. Vi thé, trén 1am sang dinh luong NT-ProBNP huyét thanh gitip
chan doan sang loc sém ddi v6i nhiing tré nghi ngd mac bénh 1y tim mach khi
chi méi suy tim tiém ting ma trén 1am sang chwa danh gia duoc. Ngoai ra,
day ciing 1a chi sd rat c6 gia tri dé theo ddi hiéu qua diéu tri suy tim ngay ca

khi bénh nhan da ra vién.
4.3.2.3. Vai tro ciia NT-ProBNP trong tién lwong diéu tri suy tim
% NT-ProBNP c6 gia tri trong danh gia mirc do suy tim va chirc nang tim

Két qua cia chung toi cho thdy nong do NT-ProBNP c6 tuong quan
chit ch& va phan anh duoc mirc d6 suy tim (Biéu d6 3.10). Ngoai ra, chi s6 nay
con c6 vai trd quan trong trong danh gia dugc chirc ning téng mau that trai
(Biéu d6 3.12). Vi thé trén 1am sang, viéc dinh lugng néng do NT- proBNP
thudng xuyén cé vai trd phat hién cac réi loan chic ning cua that cling nhu
tién trién cua suy tim nén co gia tri quan trong trong tién luong diéu tri suy

tim. Trong qua trinh diéu tri, néu bénh nhan c6 nong do NT-proBNP ting 1én
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thi can chi dinh thém cac lidu phap diéu tri ting cudng hodc chi sd nay giam

dan sau diéu tri goi y rang tinh trang suy tim da cai thién.

Rusconi va cong su trong nghién ctru ciia minh da néu bat dugc vai tro
ctia NT-ProBNP trong tién lugng diéu tri suy tim & tré em. Téc gia chi ra rang
chi s6 ndy c6 mdi twong quan tir trung binh dén manh véi ca phan d6 suy tim
theo Ross va NYHA va chirc nang tam thu thét trai. Vi thé tac gia cho rang, dinh
lwong néng d6 NT-ProBNP nhiéu thoi diém trong qua trinh diéu tri s& gitp danh
gi4 duoc tién trién cua suy tim, giup bac s§ 14m sang lya chon phéac db diéu trj va

tién luong duoc kha ning dap tmg véi diéu tri ciia bénh nhan [69].
% Moi lién quan giita nong do NT-ProBNP véi két qua diéu tri suy tim

Trong nghién ctru chiing t6i, ndng d6 NT-ProBNP huyét thanh Iic vao
vién cta nhom tién trién x4u c6 trung vi 1a 4138 pg/ml cao hon nhém tién
trién t6t (2329 pg/ml) véi p<0,01. Ngoai ra, két qua ciing cho thdy ndng do
NT-ProBNP cia nhéom tir vong cao hon v&i nhom khong tir vong (trung vi la
4138 so voi 2374 pg/ml) véi p<0,01 (Biéu do 3.23). Piéu nay cho thdy ndng
d6 NT-ProBNP cua tré lic vao vién c6 lién quan véi két qua diéu trj suy tim.
Nong d6 NT-ProBNP ting cao c¢6 du doan két cuc dap ung kém véi diéu tri

hodc lién quan té1 tir vong.

Ngoai ra, két qua ciing cho thiy, véi diém cit coa néng dd NT-
ProBNPIla 2778 pg/ml c6 dd nhay 1a 72,6% va do dac hi¢u 1a 80% trong du
doan nguy co dap tmg kém voi diéu tri. Trong khi d6, diém cat ciia nong do
NT-ProBNP huyét thanh 1a 5015 pg/ml c6 d6 nhay la 76,3%, do dac hiéu la
68,2% du doan bénh nhan c6 nguy co tir vong (Biéu d6 3.24).

Pé danh gia vé vai trd cia NT-ProBNP trong tién lwong diéu tri suy tim,
tac gia Derek T.H. Wong va cOng sy da tién hanh nghién ctru trén nhimg tré
nhdp vién vi suy tim mat bu cdp. Két qua da cho thay néng do cia NT-ProBNP
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huyét thanh & thoi diém 48 gid sau khi nhap vién ¢ nhiing tré duoc chi dinh tuin
hoan co hoc cao hon so véi nhom khong duoc chi dinh ¢6 ¥ nghia théng ké (p=
0,001). O nhiing tré duoc sir dung tuan hoan co hoc, ndng dd6 NT-ProBNP ciing
thuyén giam sau khi duogc tién hanh thuc hién can thiép nay. Vi thé, tac gia cho
rang dinh luong nong do NT-ProBNP huyét thanh & thoi diém 48 gio sau khi
vao vién 1a yéu td dé xem xét chi dinh tién hanh thuc hién tuan hoan co hoc ddi
v6i nhitng tré suy tim mat bu cap [85]. Ciing trong vai tro tién luong diéu tri suy
tim, nghién ciru ciia Medar vé gia tri cia NT-ProBNP trong du doan bién ching
tim mach trén tré c6 suy tim tim mat bu cip co suy giam chic ning tim. Két
qua cho thiy su gia ting vé ndong dd NT- proBNP trong qua trinh diéu tri lién
quan dén cac bién ¢ tim mach c6 thé xay ra trong mot nam sau dé (r = 0,616;
p = 0,01) manh hon 1a sy thay ddi vé chi sd EF trén siéu 4m tim (r=-0,42; p
=0,15) [39]. Tac gia nay nhdn manh rang NT-proBNP c6 thé dugc st dung
nhw 13 chi s6 doc lap, khach quan trong viéc danh gia dap tng diéu tri hon la

siéu am tim [42].

Tac gia Paolo G. Rusconi trong nghién ctru ciia minh da dua ra két
luan, dinh lugng néng do NT-proBNP la xét nghiém co6 gia tri dé theo dai tién
trién cuia suy tim & tré em va danh gia hiéu qua diéu tri. V&i ngudng ndng do
NT-proBNP > 1000 pg / ml cho du doan dap tmg kém véi diéu trj [69]. Ciing
theo tac gid nay khi nghién clru trén tré em suy tim do bénh co tim gian da
cho thay, v6i ndng d6 NT-proBNP > 1000 pg /ml cho dy doan tré c6 nguy co
phéi ghép tim [71].

Trén thue té, két qua diéu tri suy tim con phu thudc vao nguyén nhan
gy suy tim va kha nang diéu trj hiéu qua cac nguyén nhan d6. Cac yéu té nay

cling dong vai trd quan trong trong tién lwong dién bién diéu tri cta suy tim.
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O tré bi tim bam sinh ¢6 rdi loan huyét dong nhiéu nhu shunt 16n, ap luc
dong mach phoi ting cao s& lam tinh trang suy tim ning. Tuy nhién néu dugc
phau thuat triét dé giai quyét duoc nguyén nhan gy bénh thi tinh trang suy
tim va huyét dong s& cai thién nhanh chong hon. Trong khi d6, cac bénh Iy
tim mac phai c6 réi loan huyét dong, kha nang diéu tri bénh it hiéu qua nhu

bénh 1y co tim thi c6 yéu t6 tién luong diéu tri khé khin va phire tap.
¢ Vai tro cua NT-ProBNP trong tién luong tir vong

Khi phéan tich mé hinh hdi quy logictis don bién va da bién, chung t6i
danh gia cac yéu td gdm tudi, mirc d6 suy tim, bénh 1y gy suy tim, phan sut
téng mau that trai va ndng 46 NT-ProBNP huyét thanh cua tré lic vao vién dé
xé4c dinh c6 lién quan dén tir vong hay khong. Két qua cho thiy, tudi va bénh
Iy gay suy tim khong phai 1a yéu t6 doc lap dén tién lugng tir vong. Nguoc
lai, chi s& EF, mtrc do suy tim va néng dd NT-ProBNP luc vao vién déu 1a
yéu té lién quan dén tinh trang séng hodc tir vong ctia bénh nhan c6 y nghia

théng ké vai p<0,05. (Bang 3.19).

Cu thé, ndng do NT-ProBNP cang ting lam ting nguy co tir vong & tré
suy tim v&i OR = 1,021, 95% CI (1,004 - 1,152). Trong khi d6, mirc do suy
tim ting hodc phan sut tbng mau giam cling déu lam ting nguy co tr vong
ctia bénh nhan. Cy thé, mirc d6 suy tim ting lam tdng nguy co tr vong vi OR
= 7,363, 95% CI (2,003 — 27,067). Phan suat tong mau (EF) cang tang thi 1am
giam nguy co tir vong voi OR = 0,941, 95% CI (0,889 — 0,995) (Bang 3.20).

V& vai tro tién luong diéu tri suy tim ¢ tré em, Den Boer va cong su chi
ra rang & cac tré suy tim do bénh co tim gidn, su thay doi ciia ndong do NT-
proBNP & mot s thoi diém khéc nhau ciing c¢6 gia tri du bao cac bién cd tim
mach va tir vong. Nghién ctru dé tién hanh theo ddi trén 115 tré suy tim do

bénh co tim gidn trong 7 ndm (tir ndm 2006 dén 2013) véi thoi gian theo di



115

trung binh 1a 4,8 nim. Két qua cho thiy, ndng d6 NT- ProBNP huyét thanh
hodc sy thay d6i cta thong sb nay tai bat cir thoi diém nao trong qua trinh
theo ddi ciing c6 kha ning du bao cac bién cb tim mach c6 thé xay ra. Nghién
ctru cho rang néu nong dd6 NT-proBNP cao gap doi ban dau thi sé ting nguy
co tir vong 18n 2,9 14n trong niam dau tién sau chin doan va gap 1,8 1an & cac
nam sau d6. V&i nong do NT-ProBNP cua bénh nhan>7990 pg/ml, nghién
ctru cho thay ty 1¢ sdng sot trong nam dau tién va nam tha 2 12 79% va 71%.
Trng khi d6 ciing theo nghién ctru nay, véi ngudng néng do NT-ProBNP >
924 pg/ml cho dy doan dap tmg kém véi diéu tri [136].

% Vai tro ciia NT-proBNP trong tién lwong phdu thudt tim bam sinh

Trong nghién ctru, ¢4 30 bénh nhan tim bam sinh c6 suy tim va dugc
chia thanh 3 nhom: shunt trai- phai chiém 46,7%, tim bam sinh tim (46,7%)
va di tat bam sinh khac (6,6%) (Bang 3.2). Tét ca bénh nhan déu duoc phiu

thuat tim hé va stra chira toan bo.

Chung t6i phan tich mbi twong quan gitta ndng d6 NT-proBNP huyét
thanh trudc va thoi diém 24 gio sau phiu thuat voi nhitng nguy co bién
chimg va dién bién phirc tap & giai doan sau khi phau thuat. Cac yéu t6 dé
dua ra tién luong trong nghién ctru nay 1a: thoi gian nam diéu tri tai don vi
hdi stc, thoi gian thd may va thoi gian dung thude van mach. Py 1a cac
thong sé phan anh mutrc do phuc tap ciia phau thut nén c6 gia tri trong tién
luong két qua diéu tri.

v Twong quan giita nong dé NT-ProBNP truéc phdu thudt véi cdc yéu té
tién luong

Két qua cho thay nong do NT-ProBNP trudc phau thuat déu co tuong
quan vé&i cac yéu td tién luong trén. Cu thé, ndng do NT-ProBNP c6 twong

quan tuyén tinh thuin va twong ddi chit ch& véi thoi gian ndm hoi stc tich
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cuc (r=0,576, p<0,001). Tuong tu, chiing t61 cling nhan théy cO tuong quan
giita ndng d6 NT-ProBNP véi thoi gian thd may (1=0,645, p<0,001) va thoi
gian dung thudc van mach (1=0,516, p=0,01) (Biéu db 3.25). Piéu nay ching
t6 sy gia tang cta thong sd nay trudc phau thuit cd vai tro tién luong muc do

phtrc tap ctia cudc phau thuat.

Tuong ty voi két qua cia ching t6i, cac nghién ciru trén thé gidi ciing cho
thiy ndng do NT-ProBNP trudc phiu thudt co gia tri tién luong diéu tri phau
thuat tim bam sinh & tré em [137], [138], [139], [140].

Nghién clru cia tac gia Ronal Walsh ¢ cac tré bi tim bim sinh gdm
thong lién that va thong san nhi that da cho rang nong d6 NT-ProBNP trudc
phau thuat c6 twong quan véi mirc d6 phirc tap ciia phau thuat duoc danh gia
bang thoi gian chay may tim phoi (r = 0,529, p< 0,001) va lién quan voéi mic
do nang cua di tat bam sinh hodc mirc do qua tai thé tich cua buéng tim.
Ngoai ra, chi sd ndy ciing twong quan véi mot sé thong sb tién lugng sau phau
thuat khac bao gom thoi gian thé may (r = 0,445, p = 0,005), nhu cau oxy
dugc do bang FiO2 sau md 12 gio (r = 0,445, p = 0,005), thoi gian nam vién
(r=0,487, p = 0,002) va thoi gian nam hdi st tich cyc (r = 0,435, p= 0,006).
Khi phan tich hdi quy da bién, tac gia nhan thiy ndong d6 NT-ProBNP trudc
phau thuat 1a chi sb c6 gia tri du bao c6 ¥ nghia thoi gian nam diéu tri tich cuc

(p = 0,02) va thoi gian thé may (p = 0,008) [138].

Nghién ciru cua Peter Gessler vé gia tri tién luong cua NT-ProBNP ciing
dd chirmg minh rang chi s6 nay trudc phau thuat c¢6 twong quan véi thoi gian
dung thudc van mach (r=0,56, p=0,003) va thoi gian thé may sau phiu
thuat(r=0,45, p=0047). Tac gia cho rang, sau phau thuit dé danh gia churc
nang tim thi do cung lugng tim 14 phuwong phap c6 gia tri nhat. Tuy nhién, trén

thuc té thoi gian dung va liéu luong thubc van mach duoc sit dung sau phau
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thuat ciing duoc xem 1 nhing théng s thay thé cho viéc danh gia chic ning
tim. Vi thé, theo tac gia cac thong s6 nay ciing dugc coi la yéu td dé danh gia

tién luong phau thuat tim bam sinh [141].

v’ Twong quan giita nong dé NT-ProBNP 24 gio sau phdau thudt véi cdc yéu

16 tién lwong

Theo biéu d6 3.26, két qua nghién ciru da cho thiy nong d6 NT-proBNP
sau phiu thuat 24 gid c¢6 tuong quan tuyén tinh thuan véi thoi gian diéu tri
bang thudc co bop co tim (r= 0,396, p<0,05), thdi gian nam hdi stc tich cuc
(r= 0,394, p=0,031) va thoi gian thé may (r= 0,421, p<0,05). Diéu nay cho
thiy ndong do NT-ProBNP ting cao & thoi diém 24 gid sau phau thuit co tién
luong cudc phau thuat phire tap va nguogc lai. Vi thé, dinh luong néng do NT-

ProBNP ¢ thoi diém nay nay cé gia tri tién lugng cudc ph'?lu thuat.

Trong nghién ctru cua chung t6i, ndng d6 NT-ProBNP & thoi diém 24
gi® sau phau thuat (380,5 pg/ml) ting cao hon so véi trude phau thuat (98
pg/ml) v6i p<0,05. Diéu nay cho thiy da co nhiing thay d6i vé thé tich, ap luc
budng tim sau phau thuat & cac tré bi tim bam sinh. Trong bao cdo ctia Rowan
Walsh trén 38 tré dudi 3 tudi gom thong lién that va thong san nhi that duoc
phau thuat ciing dua ra nhan dinh twong tu. Khi phan tich, tac gia thdy nong
d6 NT-ProBNP khong ting ngay l1ap tirc sau chay may tim -ph6i nhung ting
cao va dat dinh & thoi diém 12 gio dén 24 gid sau phau thuat va van giit murc
cao dang ké sau 24 gidr va 48 gior (p< 0,0001) va sau 72 gid (p< 0,005). Két
qua ciling ghi nhan nong do NT-ProBNP ¢ thoi diém 12 gio dén 24 gio sau
phau thuit c6 twong quan véi thoi gian chay may tim phéi (r =0,4, p = 0,01).
Vi thé, tac gia cho rang néng do NT-ProBNP ¢ thoi diém nay c6 lién quan
dén thoi gian va mic do phirc tap cta cudc phau thuat vi thoi gian phau thuat

phan anh qua thoi gian chay may tim phdi va chay may tim phoi. Ngoai ra,
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khi phan tich hdi quy da bién tac gia da nhan thay nong do dinh cta NT-
ProBNP sau phau thuét 13 gid tri ¢6 ¥ nghia du doan mirc d6 phuc tap cua diéu
trj ndi khoa sau phiu thuat néi chung, dugc danh gia boi cac thang diém can

thiép diéu tri (p<0,05) [138].

Dé giai thich cho tinh trang ting NT-proBNP sau phiu thuit, mot sb tac
gia cho rang su gia ting nay c6 thé lién quan dén ting muc do nang cta hoi
ching dap ung viém hé thng sau khi phiu thuat, diéu nay da dugc chimg
minh trong mot nghién ciru trén nguoi 16n dugce phau thuat dong mach vanh.
Cac cytokine tién viém d3 dugc chimg minh c6 vai tro diéu hoa ndong d6 NT-
ProBNP ciia tim. Trong nghién ctru ciia minh, Rowan Walsh cho rang quéa
trinh sau chay may tim-phéi cling gop phan khéi phat dap tng viém hé thong
gy hoat hoa lympho, mono, t& bao ndi md, va té bao co tim giy tiét nhidu
cytokine tién viém va lam ting nong d6 NT-ProBNP huyét thanh. Ngoai ra,
qua trinh chay mdy & bénh nhan suy tim gdy dnh hudng hoat tinh sinh hoc cua

hormone lgi niéu natri va 1am gia ting ndng d6 NT-ProBNP huyét thanh.

Cubi cuiing tac gia Rowan Walsh cho rang, trong bénh tim bam sinh, néng
d0 NT-ProBNP trudc phﬁu thuat phan anh mirc d¢ qua tai thé tich, muc do gian
clia tAm thit va ting ganh thé tich budng tim do ludng shunt trong tim. Trong
khi d6, ndng d6 NT-ProBNP sau phdu thuat thé hién tinh trang dap tGng véi
thoi gian chay may va mac do phuc tap ctia phau thuat do dic diém cta bénh

tim bam sinh.

Céc nghién ctru nudc ngoai khac ciing dua ra cac két luan tuong tu khi
cho rang dinh lugng nong dd6 NT-ProBNP huyét thanh trudc va sau phiu
thuat 14 mot phuong phap co gia tri trong phan ting nguy co phiu thuat va két
qua phau thuat & bénh nhan nhi bj tim bam sinh [46]
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NHUNG HAN CHE CUA NGHIEN CcUU

- Thoi gian nghién ctru kéo dai (trén 6 nam) nén dén thoi diém nay, linh
vuc nghién ctru ciia dé tai da phan nao mat di tinh thoi sy nhu ban dau. Trong
khoang thoi gian nay, da c6 nhiéu su tién bo vé chan doan va diéu tri suy tim
cling nhu ciac bénh ly tim mach & tré em. Ngoai ra, hién nay vai tro cua
peptide 1oi ni€u natri typ B (BNP va NT-ProBNP) trong danh gié suy tim tré
em da khong con qua mdi mé déi voi cac bac sy Nhi khoa. Viéc danh gia vai
trd ciia NT-ProBNP trong tién luong diéu trj suy tim cling bi han ché vé tinh
maoi mé trong khoa hoc.

- Trong luan 4n, d6i twong nghién ctru 14 cac tré suy tim gom 2 nhom
khong dong nhit 13 tim bam sinh dwugc phau thuat va bénh 1y khong phai tim
bam sinh khéng phiu thuat. Su khong twong ddng nay khién cho viéc danh
gia tién lwong diéu tri suy 2 tim & nhém bénh nhan nay gip nhiéu kho khin.
O nhém tim bam sinh sau phiu thuat c6 nhiéu yéu té gay ra do qua trinh phiu
thuat anh huéng dén ndng do NT-ProBNP huyét thanh nén chi sé nay khi ra
vién cling khong phan anh dugc chinh xac tinh trang suy tim cia bénh nhan.
Ciing twong tu, véi nhom khong phau thuat, voi mot sb truong hop bénh dién
bién nang phai chi dinh can thi¢p nhu loc mau, ECMO... thi chinh viéc can
thiép nay ciing c6 thé anh hudng dén nong d6 NT-ProBNP huyét thanh khi tré
ra vién. Nhung trén thuc té, viéc tranh va loai bé dugc cac yéu t6 nhiéu nay
anh huong dén néng do NT-ProBNP rat kho khin. Vi thé, viéc danh gia vé
vai tro cia NT-ProBNP trong tién luong diéu tri suy tim trong nghién ctru van
phan nao bi anh hudng.

- Trong ludn 4n, ddi twong nghién ctru bao gém céc ltra tudi tir so sinh
dén 15 tudi. Do ndng d6 NT-ProBNP thay doi theo tudi dic biét 1a ting cao rd
rét & lra tudi so sinh nén viéc phan tich vai trd clia nong do NT-ProBNP trong

chan doan suy khong c6 duoc tinh dong nhat. Trén thuc té, véi tré Itra tudi nhod



120

¢6 suy tim mtrc d6 nhe nhung nong d6 NT-ProBNP van c6 thé ting cao hon so
Vi tré 1on c6 mirc do suy tim nang. Piéu nay lam cho viéc danh gia vai tro ciia
NT-ProBNP trong chan doan suy tim ciing doi khi khong duoc thuc su chinh
xéc. Ciing chinh vi thé nén gia tri cta cac diém cit trong chan doan suy tim kho
ap dung cho tat ca cac lira tudi va chii yéu mang gia tri tham khao.

- Nghién ctru khong danh gia duogc ndong do NT-ProBNP huyét thanh &
nhiéu thoi diém trong qua trinh diéu tri cling nhu thoi diém sau khi bénh nhan
ra vién. Trén thyc té, nghién ctru chu yéu danh gia va phan tich mdi twong
quan giita ndng d6 NT-ProBNP véi cac thong sb 1am sang va can 14m sang tai
2 thoi diém: vao vién va ra vién. Chinh vi thé, nghién ctru da khong phan tich
duoc mbi twong quan gitta ndng do NT-ProBNP véi tinh trang ddu hiéu 1am
sang va can lam sang dac biét 1a si€u am tim dé theo doi, danh gia su thay doi
va dién bién, tién trién cia bénh nhan trong sudt qua trinh diéu tri. Boi vay,
vai tro ciia NT-ProBNP trong theo ddi tién lugng diéu tri suy tim tré em trong
nghién ctru van chua danh gia duge mot cach hé thong va day du.

- Trong nghién ctru, mic du ¢& miu cta nhom d6i tuong nghién ctu 1a
tré suy tim mic du thoa min dugc yéu cu cia luin an tuy nhién véi ¢& miu
12 136 bénh nhéan van chua thé hién duoc tinh dai dién chung vé suy tim ¢ tré
em ¢ Viét Nam. Ngoai ra, trong luan 4n nay d6i tuong nghién ciru chi la cac
tré mic mic bénh 1y tim mach trong khi d6 & tré em, nguyén nhan gay suy
gdm ca bénh 1y tim mach ciing nhu bénh 1y khong phai tim mach nhu nhu:
thiéu mau, viém phéi.... Chinh vi thé, nghién ctru chua thé hién duoc mot

cach c6 hé thong vé suy tim & tré em ¢ Viét Nam.
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KET LUAN

Qua nghién ctru gia tri ndng d6 NT-ProBNP huyét thanh & 136 tré em
suy tim tai Bénh vién Nhi Trung Uong, ching t6i thu dugc cac két qua nghién
ctru nhu sau:

1. Nong @9 NT-ProBNP huyét thanh ciia nhém suy tim

- Gi4 trj trung vi ctiia ndng do NT-ProBNP cta nhém suy tim 1a 2778
pg/ml, bach phan vi 1a (708-4138) pg/ml.

- Trung vi ctia ndng d6 NT-ProBNP & nhom suy tim cip 1a 3421 pg/ml
cao hon so v&i nhom suy tim man tinh (479 pg/ml) c6 ¥ nghia thong ké véi
p<0,01.

- Nong do NT-ProBNP c6 twong quan thuén va chit ché voi mic do suy
tim (r = 0,84, p<0,001). Nong d6 NT-ProBNP twong quan nghich v&i phan
suit tong mau that trai (EF) (r = 0,428, p<0,01).

2. Gi4 tri cia NT-ProBNP trong chin dozn va theo ddi tién lwong diéu tri
suy tim
2.1. Gid tri chén dodn suy tim

- Nong d6 NT-ProBNP cua nhém suy tim cao hon nhoém khong suy tim
c¢6 ¥ nghia théng ké, p<0,001.

- Piém cat ciia ndng d6 NT-ProBNPIa 314,5 pg/ml cé gia tri goi y chan
doan suy tim cho moi Itra tudi véi do nhay la 88,2%, do dac hiéu la 66,7% va
dién tich dud1 duong cong 1a 0,81.

- Piém cit cia ndng d6 NT-ProBNPIa 672,5 pg/ml c6 d6 nhay 13 92,9%
va do dac hi¢u 1a 53,6% trong du doan 16i loan chire nang tam thu that trai.
2.2. Gid tri tién lwong diéu tri suy tim

- Nong d6 NT-ProBNP huyét thanh khi vao vién c6 twong quan véi két

qua diéu tri suy tim :
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+) Nong do NT-ProBNP ciia nhom tir vong (trung vi 12 4138 pg/ml) cao
hon nhém khéng tr vong (2374 pg/ml) (p<0,05).

+) Nong d6 NT-ProBNP ciia nhém tién trién x4u (trung vi 1a 4138
pg/ml) cao hon nhém tién trién tot (2329 pg/ml) (p<0,05).

- Nong d6 NT-ProBNP 14 yéu t6 doc 1ap lién quan dén tir vong qua phan
tich héi quy da bién.

- Piém cat ciia ndng d6 NT-ProBNP huyét thanh 13 5015 pg/ml c6 do
nhay 1a 76,3% va d6 dac hi¢u 1a 68,2% trong tién lugng tir vong.

- Trong phau thuat tim bam sinh, ndong d6 NT-ProBNP thoi diém trudc
phau thuat va 24 gio sau phiu thuat déu c6 trong quanvdi thoi gian thd may,

thot gian ndm hoi stre tich cye va thot gian dung thudc van mach.
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KIEN NGHI

1. Phuong phép dinh lugng NT-ProBNP huyét thanh can dugc tng dung
rong rai trong 1am sang dé sang loc chan doan, theo ddi diéu tri va tién luong
cac bénh 1y tim mach tré em c6 hodc khéng cé suy tim.

2. Nghién ctru gia tri cia NT-ProBNP huyét thanh trén cac tré khoé
manh dé c6 nhing sb liéu mang tinh hiang sé vé nong do NT-ProBNP huyét

thanh binh thuong & moi lra tudi cta tré em Viét Nam.
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PHU LUC 1

BENH AN NGHIEN CUU
I. HANH CHINH
1. Ho tén bénh nhan: .................ccceen. 2. Gi61: Nam (1) o N (2) o
3. Ngay thang ndm sinh:.............c.oeee. 4. Masobénhan:.................
5. Ho tén bd hodc Me: «veveeeeeeeeeeeeeeen. 6. SO dién thoai: .......vvvveen.
7. Diachi Hen ac:. .. ..o e
8. Thoi gian vao vién:... .................... Thoi gianra vién...................
9. LY dO VA0 VIEN: .oiiiiiiiiiiiie ettt ae e e
II. TIEN SU
1. Ca nhan
e CON T MAY e,
- Cham phét trién thé chat C6 (1) o Khéng (2) o
- Cham phat trién tinh than Co6 (1) o Khong (2) o
- Bénh Iy tim mach d3 timg méc: Cé6 (1) o Khong (2) o
- Benh @i
- Cac bénh 1y khac d8 tng MAC: ... ....uneiee e,
2. Gia dinh:
- Gia dinh nguoi bi bénh tim mach: Co (1) o Khoéng (2) o
- BeNh i
III. LAM SANG

1. Toan than:
- Cannang (kg): ...ccoovvnnnn.n

- Chiéu cao (cm): ..............



. Triéu chirng luc vao vién

SP02 (%) Nhip tim (1an/ph): ...
Nhip thé (1an/ph):........ Huyét ap (mmHg): ...................
Tac nghén duong tho:  Co (1) o Khéng (2) o
Suy ho hép: Co (1) o Khong (2) o
Séc Cé (1) o Khong (2) o
Vi mo hoi: Co (1) o Khong (2) o
Nbi van tim: Co (1) o Khong (2) o
Tiéng thdi & tim Co (1) o Khong (2) O
Tiéng tim mo Co (1) o Khong (2) O
Ran & phéi Co (1) o Khéng (2) o
Pau nguc Co (1) o Khoéng (2) o

Phu Co(1)o Khong (2) o



3. Diém va mirc d§ suy tim theo tiéu chuan Ross stra doi

Diém 0 1 2

Tién sw

Pau va than

Ra md hoi Chi ¢ dau Pau va than khi gang stc
khi nghi ngoi
Thé nhanh Hiém khi Thinh thoang Lién tuc
Lam sang
Kiéu tho Binh thudng Co riit co hd hap Kho tho

Tan so thd

(lan/ phut)
0 - 1 tudi <50 50 - 60 > 60
1 - 6 tudi <35 35-45 > 45
7 - 10 tudi <25 25-35 > 35
11 - 14 tudi <18 18-28 > 28
Tan sd tim
(lan/phut)
0— 1 tudi <160 160 - 170 > 170
1 — 6 tudi <105 105-115 >115
7 —10 tudi <90 90 - 100 > 100
11 — 14 tuoi <80 80 - 90 > 90
Gan to dudi bo <5 5.3 -3
suon phai (cm)
- Piém Ross VA0 Vien: ........cooeein.. - Mtc d0 suy tim.......oveeeeeeeiiiieeeeene,



4. Can lam sang

Chi so

Vao vién

Ra vién

Cong thirc mau

Hb (/1)

Bach cau

Tiéu cau

Sinh hoa mau

Ure (mmol/l)

Creatinin (mmol/I)

Na (mmol/l)

K (mmol/1)

Ca (mmol/l)

Glucose (mmol/l)

GOT (mmol/T)

GPT (mmol/l)

NT-ProBNP (pg/ml)

Dién tam do

Tan sb tim (1an/phit)

Phtic bd QRS

R6i loan bat thuong

X-Quang nguc

Chi sb tim nguc (to,
khong to)

Siéu am tim

Phan suit tong mau thét
trai EF (%)

Chi s6 co ngan soi co FS
(%)

Puong kinh that trai cudi
tam truong: Dd (mm)

Ap lyc dong mach phoi
tam thu (mmHg)

Hé 3 14 (muce do)

H6 3 14 (muc do)

Hé phdi (mirc do)




5. Chdn dodn bénh

- Viém co tim O
- Bénh co tim gian O
- Tim bam sinh O
- Con nhip nhanh kich phat trén that i
- Tang ap phoi O
- Benh Iy Khac... ..o

6. Pidu tri suy tim

1. Phéu thudt

Phau thuat tim hé Co (1) Khéng (2) o
Phau thuat stra chira toan bo Co(l)o Khong (2) o
- Thoi gian dung thudc van mach sau phau thudt (ZI0): ..vveevevveeveeeeeeeeeeee.
- Thoi gian thd may sau phau thudt (ZI0): ......ceveveeeeeeeeeeeeeeeeeeeee e
- Thoi gian nam & hdi stc tich cyc sau phau thudt (i0): ..o.oveveveveceeeeeeeanee.

2. Khéng phdu thudt

- Thubc: Co (1) o Khéng (2) o

e TN HAUGC: oo
- Canthi¢p Co6(1)o Khong (2) o

- Thuthudt can thi€p:........c.ooiriin e,

7. Tién trién suy tim

- Tién trién tét o

- Tién trién x4u O

- T vong o

Nguwoi thu thip sé ligu



PHU LUC 2

GIAY PONG Y THAM GIA NGHIEN cUU

I. Muc dich ctia nghién ciru
DAy 1a nghién ctru do Bénh vién Nhi Trung Uong thyc hién nham muc
dich nang cao kha nang chan doan ciing nhu diéu tri suy tim & tré em. Nghién

ctru da duogc su dong y cua Ban giam doc va cac khoa phong lién quan.

Nghién ctru khong 1am thay doi phac do ciing nhu két qua diéu tri va
khong anh huéng dén stc khoé cua tré. Trong qua trinh thuc hién, ching t6i
s& tién hanh ldy 2ml mau cia tré dé lam xét nghiém vao cac thoi diém luc
bénh nhan vao vién va ra vién. Chung t61 s€ dam bao la an toan tuyét dbi
trong viéc 1ay mau 1am xét nghiém va s& khong giy ra bit ctr tai bién hodc tac

dung phu nao cho tré.

II. Sy tham gia la tw nguyén
Sy tham gia cua anh/chi vao nghién ctru nay gop phan quan trong vao
viéc dem lai lo1 ich cho chan doéan va diéu tri cho con cua anh/chi déng thoi

gitip cc bac si dua ra cac liéu phap diéu tri phu hop nhat.

Gia dinh tré tham gia nghién ctru khong phai tra bat ct chi phi nao dé
lam xét nghiém trong qua trinh tién hanh thuc hién nghién ctru. Anh/chi c6
quyén tir chdi hodc rat lui khoi nghién ctru bt ¢ luc nao. Cac thong tin ca
nhan ctia tré duoc giit bi mat, két qua nghién ctru duoc trinh bay dudi dang vo
danh. Viéc anh/chi hop tac 1a v cung quan trong ddi voi nghién ctru cia

chung toi.



THONG TIN VE BENH NHAN NGHIEN CUU

Hotén bénh nhan: ..... ... e
Gioi:  Nam (1) O Nir (2) o

Ngay thang ndm sinh: ... ...
MAE SO DENN AN: .ot
HO t81 DO NOBC ME: .o,

SO dien thoai TN 18C: «.vvee e

A G o

11, KROA GI8U 02 v et

Anh/chi dong y cho con minh cing tham gia nghién ctru nay?

[ ] Bongy [ ]Tu chdi

Ngay lam cam két: [

Ho tén va chir ky (nguoi cam két)

Nghién ctlru vién

(Ho tén va chir ky)




PHU LUC 3
TIEU CHUAN CHAN DOAN SUY TIM MOI CUA ROSS NAM 2012

_—Ditm 1 2 3
Tri¢u ching
0-3 thang
S4 lugng bu (ounce) >3.5 2,3-3,5 <2,5
Thoi gian bira bl (phut) <20 24-40 >40)
Thé Binh thuong Thé nhanh Rut 16m
Nhip thd/phut <50 50-60 >60
Nhip tim/phut <160 160-170 >170
Tudi mau Binh thuong Giam Séc
Gan to (cm) <2 2-3 >3
NT-proBNP (pg/ml) <450 450-1700 >1700
EF (%) >50 30-50 <30
Ho van nhi that Khong Nhe Trung
binh/nang
4- 12 thang
An bu Binh thuong Giam An qua sonde
Murc do sut can Binh thuong | >1 duong cong | >2 dudng cong
Tho Binh thuong Thé nhanh Rut I6m
Nhip thd (1an/phut) <40 40-50 >50
Nhip tim (Ian/pht) <12 120-130 >130
Tudi mau Binh thuong Giam Sbc
Gan to (cm) <2 2-3 >3
NT-proBNP (pg/ml) <450 450-1700 >1700
EF (%) >50 30-50 <30




Ho van nhi that Khong Nhe Trung
binh/nang
1-3 tudi
Anbu Binh thuong Giam An qua sonde
Tang truong Binh thuong Sut can Gay mon
Thé Binh thuong Thé nhanh Rut 16m
Nhip thé (1an/phut) <30 30-40 >4()
Nhip tim (lan/pht) <110 110-120 >120
Tu6i mau Binh thuong Giam Sbc
Gan to (cm) <2 2-3 >3
NT-proBNP (pg/ml) <450 450-1700 >1700
EF (%) >50 30-50 <30
Ho van nhi that Khong Nhe Trung
binh/nang
4-8 tuoi
Bu kém hoac non Khong Ngit quing Thuong xuyén
Tang truong Binh thuong Sut can Gay mon
Thé Binh thuong Thé nhanh Rut 16m
Nhip tha (Ian/phut) <25 25-35 >35
Nhip tim (lan/phut) <100 90-100 >100
Tu6i mau Binh thuong Giam Sbc
Gan to (cm) <2 2-3 >3
NT-ProBNP (pg/ml) <300 300-1500 >1500
EF (%) >50 30-50 <30




Ho van nhi that Khong Nhe Trung
binh/nang
9-18 tudi
Ba kém hoac non Khong Ngat quing Thuong xuyén
Thé Binh thuong Thé nhanh Rut 10m
Nhip thé (1an/phut) <20 20-30 >30
Nhip tim (Ian/phut) <90 90-100 >100
Tu6i mau Binhthuong Giam Sbc
Gan to (cm) <2 2-3 >3
NT-proBNP (pg/ml) <300 300-1500 >1500
EF (%) >50 30-50 <30
% tiéu thu oxy tbi da >80 60-80 <60
Ho van nhi that Khong Nhe Trung
binh/nang

Cich cho diém:

- Ross I (0-3 diém): khong c6 suy tim

- Ross II (6-10 diém): suy tim mirc d6 nhe

- Ross III (11-15 diém): suy tim mirc d6 trung binh

- Ross IV (16-20 diém): suy tim muc d6 ning

Ounce: don vi qudc té (ml)
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