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PAT VAN PE
1. Tinh cép thiét cia dé tai

Nhoi méu co tim 1a mot cdp ciru ndi khoa nguy hiém. Chan
doan sém va diéu tri sém nhoi mau co tim dong vai trd quyét dinh trong
viée ctru song bénh nhan. Tuy nhién, viéc chan doan sém nhoi mau co
tim cp van con 12 mot thach thirc boi 1&: triéu chimg 1am sang nhiéu
khi khong dién hinh; dién tim ghi nhan ban dau thuong c6 bién doi
khong dic hiéu; cac ddu 4n sinh hoc hién hanh - tiéu chuan chinh dé
chan doan, lai phong thich cham sau ton thuong co tim va duong tinh
gia trong mot sd trudng hop; cac ky thuat hinh anh chi phi con kha
cao, khong phai co sé nao ciing thyc hién dugc.

Vai tro clia cac diu 4n tim trong chin doan va theo dai diéu tri
duoc khﬁng dinh trong cac dé)ng thuan toan cAu. Bén canh cac ddu 4n
truyén théng, co nhiéu dau 4n sinh hoc méi dugc phat hién va nghién
ctu, trong d6 H-FABP (Heart-type Fatty Acid Binding Protein) 1a mot
dién hinh. H-FABP vira dic hiéu co tim vira xuat hién sém hon céc dau
an tim hién hanh. Nhiéu nghién ctru ciing da chimg minh gié trj tién
lwong sau nhdi mau co tim cua H-FABP, vai tro nay doc lap véi
troponin T, dién tim dd, xét nghiém can 1am sang. Chinh nhd nhiing
vu diém vuot tréi nay, H-FABP tr¢ thanh mot ddu an tiém nang. Tuy
nhién, van can nhiéu nghién ctru danh gia vi tri cia H-FABP, nhét 1a
trong bdi canh ra doi cua test xét nghiém hs troponin T thé hé 4. Tai
Viét Nam, chua co bat ky nghién ciru nao tim hiéu vé vai tro ciia H-
FABP trong chin doan sém va tién lugng nhdi mau co tim cip. Chinh
vi vy, chung toi thuc hién dé tai nghién ctru: “Nghién ciru nong dé H-
FABP trong chan dodn va tién hrong nhéi mau co tim cap”.

2. Muc tiéu nghién ctru
Muc tiéu 1. Khao sat néng dd, xac dinh gia tri chin doan cua
H-FABP c6 so sanh va phdi hop voi mot sd ddu an sinh hoc khac &

bénh nhan nhoi mau co tim
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Muc tiéu 2: Xac dinh mdi lién quan gitra H-FABP v&i mét
s6 yéu td tién lwong khac (Killip, TIMI, PAMI, NT-proBNP) va gia
trj tién luong sém ciia H-FABP trong nhdi mau co tim cap.

3. Y nghia khoa hoc va thye tién

- Nghién ctru nay khao sat nong d6 H-FABP ¢ bénh nhan nhoi
méau co tim cap, gitip cho cic nha 1am sang lya chon thoi diém phu
hop dé dinh luong nong do6 H-FABP, gop phan vao chian doan som
va theo d6i nhoi méau co tim cap.

- Nghién ciru da chiing minh H-FABP la mt cong cu phan tich
hiru ich, dang tin cdy va 1a mot chat chi diém sinh hoc vuot trdi vé do
nhay trong chin doan nhdi mau co tim cip trong nhing gid déu.

- Nghién ctru ciing cho thay vai tro cia H-FABP vé kha ning du
bo va cung cap nhimg thong tin c¢6 gia tri tién lugng quan trong.

4. Péng gop ciia dé tai

- Pay 1a luén 4n dau tién nghién ctru ndng d6 H-FABP trong
chin doan va tién luong nhdi mau co tim cép tai Viét Nam.

- Nghién ciru dd dong gop thém déu 4n sinh hoc tiém ning cho
viéc chan doan sém va tién luong nhdi mau co tim cap.

- Véi su da dang ctia cac déu 4n sinh hoc, mdi d4u 4n ¢6 wu va
nhuoc diém riéng, viéc phdi hop nhidu dau 4n sinh hoc trong chan
doan hoi chimg vanh cép 1a can thiét nham tdi wu hoa chan doan, gop
phan vao phén tang nguy co va tdi uu hoa chién luge diéu tri.

Céu tric ciia luin an

Luan an gdm: 124 trang véi véi 4 chuong, 55 bang, 23 hinh,
19 biéu do, 1 so do, 186 tai liéu tham khao (17 tiéng viét, 166 tiéng
anh, 3 tiéng phap). Pat vin dé 3 trang. Tong quan tai liéu 36 trang.
Déi tugng va phuong phap nghién ciru 28 trang. Két qua nghién ctru
26 trang. Ban luan 28 trang. Két luan 2 trang. Kién nghi 1 trang.



Chuong 1
TONG QUAN TAI LIEU
1.1. NHOI MAU CO TIM

Nhdi mau co tim (NMCT) 1a su chét cua té bao co tim do
thiéu mau cuc bd co tim kéo dai, nguyén nhan thuong gip nhit 1a do
su nit vO ciia mang xo vira lam 19 ra 16p dudi ndi mac, gay khoi phat
qué trinh ngung két tiéu cau va hinh thanh huyét khéi.

Theo déng thuan toan cau III nam 2012, NMCT duogc chan
doan khi c6 ting va/hodc giam gia tri troponin voi it nhat c6 mot gia
tri dat muc trén bach phan vi thtr 99 cua gidi han trén dya theo tham
chiéu va kém theo it nhit mot trong cc tiéu chuan vé tridu ching
1am sang, dién tdm d6, hinh anh hoc, giai phau bénh.

1.2. TONG QUAN VE H-FABP
1.2.1. Ngudn gbc va ciu tric

H-FABP do Gi4o su Tién si Jan Glatz phat hién ra vio nim
1988. O bo gen nguoi, H-FABP dugc mi héa boi FABP3, nam & vi
tri 1 (p33-p31) trén nhiém séic thé. V& ciu tao, H-FABP gém tir 126-
137 acide amin. V¢ céu trac 3D, H-FABP gém 2 chudi xoan domain
ngin (al-all) va 10 chudi B (BA-RJ) khéng song song.

1.2.2. Sy phén bo trong co thé

H-FABP hién dién chu yéu trong té bao co tim, ngoai ra con
c6 & mot s6 co quan khac: mé co xuong, nao, than, tinh hoan, nhau
thai, da day, m6 m& nhung véi ham lugng rat it, véi mie do thép hon
10 1an so véi & co tim.

1.2.3. Pong hoc

H-FABP la mot loai protein rat 6n dinh. O trang thai sinh
1y binh thuong, H-FABP hién dién v6i ndng do thp trong mau
< 6ug/L. H-FABP c6 thoi gian ban huy khoang 20 phut, dao thai
nhanh chong qua than.



1.2.4. Vai tro sinh hoc

H-FABP tham gia vao qué trinh hip thu, chuyén hoa noi bao,
van chuyén acid béo tir mang té bao dén ty lap thé can thiét cho qua
trinh oxy héa. H-FABP tham gia vao diéu bién sy ting truong va
phat trién cua té bao, bao vé té bao co tim trude nhiing tac dong doc
hai cta cac axit béo tu do.

1.2.5. H-FABP va ton thuong co tim

Nho ¢6 kich thuée nhé va trong lugng phan tir thap (13-15
kDa), dinh vi & mang bao twong, nén chi trong vong 30 phut sau
khi mot lugng nho mo tim bi huy hoai do thiéu mau, H-FABP
nhanh chéng ro ri qua cac khoang ké ra ngoai, tdng nhanh trong
mau, dat ndong do dinh & 6-12 gid va tré vé binh thuong sau 24-36
gio. H-FABP c6 d6 dic hiéu cho té bao co tim gap 20 lan so véi
myoglobin. Chinh nhiing dic diém wu viét nay khién H-FABP tr¢
thanh du 4n 1y tuong dé chan doan sém va tién lugng nhdi mau co
tim cp.

1.2.6. Ky thuit dinh lwgng va dinh tinh H-FABP

H-FABP la cé&c protein nén viéc dinh lugng dua trén cac ky
thuat mién dich. Cac k¥ thuat nay dya trén phan mg lién két giita
khang nguyén va khang thé dic hiéu dé tao tua trong moéi truong
thich hop. Bang cach xac dinh cac tia mién dich ndy, nguoi ta s&
dinh lugng hodc dinh tinh H-FABP.

C6 nhiéu phuong phap gitp phat hién cac tua mién dich:
ELISA, mién dich do do duc, sic ky mién dich va cam bién mién
dich. Trong d6, phwong phap mién dich do d6 duc c6 nhiéu wu diém
hon so véi cac phuong phéap khac: két qua chinh xéac, d& thyuc hién,

nhanh va hoan toan tu dong.



Chuwong 2
POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. POI TUQNG NGHIEN CUU
Nghién ctru duoc tién hanh tai Bénh vién Pa Nang, tir
thang 3/2014 dén 3/2016. Dbi twong trong nghién ctru gdm: nhom
bénh va nhoém chimng.
- Nhém bénh: gdm 153 bénh nhan dwgc chan doan nhdi
méau co tim cdp (72 bénh nhan nhdi mau co tim ST chénh 1én va 81
bénh nhan nhdi méau co tim khong ST chénh 1én).
- Nhom chimg: gom 153 cac dbi tugng khoe manh.
2.2. PHUONG PHAP NGHIEN CUU
2.2.1. Thiét ké nghién ciru
Nghién ctru quan sat, theo thoi gian, cd so sanh voi nhom
chtimg. Mau trong nghién ctru dugc chon theo phwong phap chon
mau thuin tién c6 chu dich, voi ¢d mau duge tinh theo cong thuc
dinh sin, dua trén cac két qua nghién ctru trude do.
2.2.2. Cic buéc tién hanh nghién ctru

- Khai théc tién st, bénh st, kham 1am sang, ghi nhan tat ca
nhitng thong tin can thiét. Bénh nhan duogc theo ddi dién bién bénh
chit ché trong sudt thoi gian ndm vién.

- V& xét nghiém mau: cac ddu 4n sinh hoc (CK, CK-MB, hs
troponin T, myoglobin, NT-proBNP, H-FABP) dugc lam cung ltc va
1am hai lan:

+ Lan 1: trudc 24 gio ké tir khi khoi phat bénh.

+ Léan 2: tir sau 24 gid ké tir khi khoi phat bénh.

Cac xét nghiém mau dugc thuc hién dam bao ding quy trinh.

- V& chan doan hinh anh va tham do chitc nang: dién tam do,
siéu am tim, chup dong mach vanh (BMV).

Céc tha thuat tham do duoc tién hanh va phén tich tai trung
tam chuyén khoa dang tin cdy vé d6 chinh xac.
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2.2.3. Ky thuét dinh lwgng H-FABP
2.2.3.1.Tién hanh va bdo quin

- Mau huyét thanh dugc iy vao 6ng nghiém khong co chat
chéng dong. Mau huyét twong duoc 1dy vao 6ng chira chat chdng
doéng Lithium Heparin hodc K2EDTA.

- MAu bénh pham sau khi ldy duoc tién hanh 1am xét nghiém
ngay, néu khong 1am ngay dugc thi phai bao quan ¢ -20°C.
2.2.3.2. Nguyén ly ciia xét nghi¢m

Dung phuong phap mién dich do d6 duc: dya trén phan ung
tao tua giita khang nguyén H-FABP va khang thé khang H-FABP.
Su két hop khang nguyén - khang thé tao thanh phirc hop mién
dich, c6 thé tan sic anh sang. Su tan sac nay s& dugc do béng may
do d6 duc & bude song hap thu 700 nm sau thoi gian 1 14 phat. Do
tuyén tinh tir 0,747 ng/ml 1én dén 120,0 ng/ml. Piém cét 99 bach
phan vi < 6,32 ng/ml. Hé s6 phan tan (Inter assay CV) < 5% & nong
d6 6,32 ng/ml. Nong d6 H-FABP dinh luong dugc dya vao dudng
cong chuén dugc tao ra tir sy hép thu cua 6ng chuén.
2.2.3.3. Cai dat trén mady

Xét nghiém dugc cai dat va st dung trén may Cobas 6000.
2.2.4. Xir Iy s6 li¢u

S lidu dugc xir 1y theo phuong phap thong ké y hoc va dugc
phan tich bang phan mém SPSS 18.0.0, Medcalc 13.0.6.0 va Excel 2013.
2.3. PAO PUC NGHIEN CUU

Dé tai da duoc thong qua Hoi dong Y duc cua trudng Dai

hoc Y Dugc Hué - Pai hoc Hué. Bbi tuong nghién ctru dugc giai
thich diy du va dong y tham gia nghién ciru.Thong tin ca nhan va
strc khoe dugc bao mat. Nghién ciru khong can thiép vao qua trinh
chan doan va diéu tri. Chi phi cho cc xét nghiém chinh trong nghién
ctru do ban than ngudi nghién ctru tu chi tra.
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Chuwong 3

KET QUA NGHIEN CUU
3.1. PAC PIEM CHUNG CUA POI TUQNG NGHIEN CUU
3.1.1. Pic diém vé nhén tric va cic yéu td nguy co tim mach
- Nhom bénh va nhom chiig c6 sy trong dong vé do tudi va gidi tinh.
- Yéu té nguy co c6 r6i loan lipid mau chiém ty 1é cao nhat 57,51%.
3.1.2. Pic diém lam sang va cin lam sang
- NMCT khong ST chénh 1én chiém ty 1¢ wru thé 52,94%.
- C6 72,92% c6 rbi loan van dong vung, 28,47% co6 phan sut téng
mau < 50%.
- T6n thwong 01 nhanh DMV chiém ty 1é cao nhat 46,46%.
3.1.3. Cac bién chirng sau NMCT va thang diém nguy co
- Bién chimng rdi loan nhip chiém ty 1& cao nhét 56,21%.
- Nhom bénh nhan c6 nguy co cao theo thang diém nguy co TIMI va
PAMI chiém ty 18 wu thé.
3.2. NONG PO VA GIA TRI CHAN POAN CUA H-FABP, SO
SANH VA PHOI HQP VOI DAU AN SINH HQC KHAC O
BENH NHAN NHOI MAU CO TIM CAP.
3.2.1. Pic diém nong dd H-FABP & bénh nhan nhdi mau co tim cip
Bang 3.1. Dic diém néng dp ciia H-FABP ciia hai nhém nghién ciru

X + T i
Nhém nghién X+SD rung vi P
. (min - max) (KTPV)
cuu
(ng/ml) (ng/ml)
Nhom bénh 7451 = 62,78 67,00 < 0,001
(n=153) (2,80-233,07)  (7,97-136,71)
Nhém chirng 6,23 £ 4,02 4,84
(n=153) (2,52- 18,20) (3,77- 5,98)

Nhin xét: Co sy khac biét rd rét vé ndng d6 H-FABP giita nhom
bénh va nhom chimg, c6 y nghia thong ké véi p < 0,001.
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Bang 3.2. Nong dp H-FABP va cic diu dn CK, CK-MB, hs troponin
T va myoglobin theo nhém thei gian

Thoi DAu 4n tim
gian  H-FABP CK CK-MB hsTnT Myoglobin
(gio) Trungvi  Trung vi Trungvi Trungvi Trung vi
(KTPV) (KTPV)  (KTPV) (KTPV) (KTPV)
(ng/ml) (ng/ml) (ng/ml)  (ng/ml)  (ng/ml)
0-3 15,98(6,89 192,00(151,50 24,90(17,45 0,02(0,02- 80,82(72,79 -
(n=52) -4803) -34150) -2795  026) 807,85)
>3-6 132,96 413,50 125,35 0,10 3508,10
(n=48) (3298-  (19475-  (26,52- (0,03- (1773,12-
14339)  2079,00) 169,30)  217)  4726,85)
>6-12 12554 8249,00 162,20 3,94 5043,30
(n=26) (8940- (5172,00- (26,80- (0,015- (69,60 -
17851)  9090,00)  44526)  630)  6963,40)
>12- 4357 6925,50 332,50 6,20 786,55
24 (1233-  (254050-  (159,05- (344-  (100,40-
(n=52) 98,95) 9258,00)  434,80)  825)  1431,29)
>24- 940 3815,00 198,38 4,90 111,70
36  (547-  (144625-  (8521-  (183- (4851
(n=89) 25,10) 5530,50)  286,78)  7,18) 393,47)
> 36 5,37 1092,00 79,60 3,67 48,34
(=39 (@448-  (31525-  (3728- (1,54-  (26,53-
6,31) 192375)  10510)  6,29) 72,88)

Nhdn xét: Nong do ciia H-FABP tang nhanh ¢ thoi diém 0-6 gio, dat

dinh & thoi diém 6-12 gid, giam dan sau 24 gio.
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3.2.2. Gia tri chin doin nhéi mau co tim cip cia H-FABP, so
sanh véi CK, CK-MB, hs troponin T, myoglobin

3.2.2.1. Piém cit ciia H-FABP trong chin dodn nhéi mdu co tim

100
: AUC (N=306) :0,91
KTC 95% :0,87-0,94
Chi s6 J : 0,69
Diém cit :>6,41
s G R e PO e p :< 0,001

0 20 40 60 80 100
100-Dj dic higu

Biéu d6 3.1. Puong biéu dién dwong cong ROC diém cit ciia H-FABP
" H-FABP duong tinh < 30 phut sau khai phat bénh (n=8): 75% (6 ca)
" H-FABP duwong tinh tir 31- 60 phat sau khoi phat bénh (n=
77,78% (7 ca)

Nhégn xét: Dién tich dudi duong cong ROC cua H-FABP la 0,91.

Xét nghiém duong tinh khi nong d6 H-FABP > 6,41 ng/ml.

3.2.2.2. Py chinh xdc va gid tri chin dodn nhéi mdu co tim ciia

H-FABP tir 0-6 gio, so sanh véi CK, CK-MB, hs troponin T, myoglobin

AUC (KTC 95%)

" H-FABP 10,93 (0,89- 0,96)

wff 7 B Hs TnT -0,91 (0,87- 0,94)
I Wodtom. CK 10,81 (0,76- 0,86)
. - CKMB 10,83 (0,78- 0,88)
| o myoglobin  : 0,86 (0,81- 0,90)

0 20 40 60 80 100
100-D§ dic hi¢u

Biéu d6 3.2. Puong biéu dién duong cong ROC cdc déu in tiv 0-6 gior
Nhdn xét: Tur 0-6 gio dién tich dudi duong cong ROC cuia H-FABP
1a cao nhit (AUC = 0,93).
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Bang 3.3. Gid tri chin dodn ciia H-FABP truéc 6 gio, so sanh vi
CK, CK-MB, hs troponin T, myoglobin

0-3 gid" (n = 205)

H- hs CK CK-

FABP cTnT MB

Se (%) 84,62 78,85 69,23 73,08
Sp (%) 84,31 9542 79,08 81,05
PPV(%) 64,71 8542 52,94 56,72
NPV/(%) 94,16 92,99 88,32 89,86
LR(#)(% 539 17,23 331 3386

> 3-6 gio' (n =201)

MYO, H-  hs-

FABP cTnT
78,85 /91,67 8542
7516 | 84,31 9542
51,09 | 64,71 8542
91,27 196,99 9542
317 | 584 18,67

CK CK- MY
MB O
79,17 8542 81,25
79,08 81,05 75,16
54,29 58,57 50,65
92,37 94,66 92,74
3,79 451 327

LR()®%) 018 022 039 033 028 010 015 026 018 025
Nhén xét: Tir 0-3 gio, d nhay ciia H-FABP 14 cao nhét 84,62%, CK la
thap nhat 69,23%. Tir 3-6 gid, do nhay ciia H-FABP tiép tyuc ting va c¢6
gia tri cao nhat 1a 91,67%, d6 nhay CK van thap hon cac d4u 4n con lai.

3.2.2.3. By chinh xdc va gid tri chdn dodn nhoi mdu co tim ciia H-
FABP tir 6-24 gio, so sinh voi CK, CK-MB, hs troponin T,

myoglobin

= H-FABP
=== CK
CK-MB
e =+= Hs TROPONIN T
=+« MYOGLOBIN

1- P§ diic higu
o 1 ! L 1 I

0 20 40 60 80 100

H-FABP
Hs TnT
CK
CKMB

myoglobin

AUC (KTC 95%)

0,87 (0,81- 0,91)
0,94 (0,90- 0,97)
0,87 (0,81- 0,91)
0,88 (0,83- 0,92)
0,81 (0,75- 0,86)

Biéu d6 3.3. Puong biéu dién duwong cong ROC cic diu dn > 6-24 gior

Nhdn xét: Tu 6-24 gio, dién tich dudi duong cong ROC cua
troponin hs 14 cao nhit (AUC = 0,94).
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Bang 3.4. Gid tri chin dodn ciia H-FABP tir 6-24 gio, so sanh vi
CK, CK-MB, hs troponin T, myoglobin

> 6-12 gior (n=179) > 12-24 gitr (n=180)
H- hs- CK CK- MY H- hs CK CK- MYO
FABP cTnT MB O FABP cTnT MB

Se (%) 84,62 8846 80,77 80,77 73,08 74,07 96,30 88,80 9259 77,78
Sp (%) 84,31 9542 79,08 81,05 7516 84,31 9542 79,08 81,05 75,16
PPV (%) 47,83 76,67 39,62 42,00 33,33 45,45 78,79 42,86 46,30 35,59
NPV (%) 96,99 97,99 96,03 96,12 94,26/ 94,85 99,32 97,58 98,41 95,04
LR(#)(% 539 19,34 386 4,26 259| 472 2105 425 489 313
LR(-(%6) 018 012 024 024 036| 0,31 005 014 009 0,30
Nhén xét: Tt 6 dén 12 gio, d6 nhay cua H-FABP 1a 84,62% thip
hon so v6i hs-TnT 1 88,46%, d6 nhay ciia myoglobin 1a thip nhét
73,08%. Tur 12-24 gio, d6 nhay ciia H-FABP |a thap nhat 74,07%,
hsTnT 14 cao nhat 96,30%.
3.2.2.4. P§ chinh xdc va gid tri chdn dodn nhoi mdu co tim ciia H-
FABP trong vong 24 gio dau sau khéi phdt, so sinh véi CK, CK-
MB, hs ¢cTn T, myoglobin

AUC (KTC 95%)
H-FABP 10,91 (0,87- 0,94)
. 0 =a HsTnT 10,92 (0,88- 0,95)
H w; SRRt CK :0,83(0,78- 0,87)
CKMB : 0,85 (0,80- 0,89)
RN Myoglobin 0,84 (0,80- 0,88)

Biéu d0 3.4. Puong biéu dién dwong cong ROC ciia cic diu dn
trong vong 24 gio dau sau khoi phit
Nhdn xét. Dién tich dudi duong cong ROC cua troponin hs 1a cao
nhit (AUC = 0,92), ké dén 1a H-FABP (AUC = 0,91).
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Bang 3.5. Gid tri chdn dodn ciia H-FABP trong vong 24 gio diu
sau khoi phdat bénh, so sinh voi CK, CK-MB, hs troponin T,
myoglobin
H-FABP hs-cTnT CK CK-MB myoglobin
Se (%) 84,97 85,62 77,78 81,70 78,43

Sp (%) 84,31 95,42 79,08 81,05 75,16
PPV (%) 84,42 94,93 78,81 81,17 75,95
NPV (%) 84,87 86,90 78,06 81,58 77,70
LR (+)(%) 5,42 18,71 3,72 4,31 3,16
LR (-)(%) 0,18 0,15 0,28 0,23 0,29

Nhin xét: Trong vong 24 gio dau sau khoi phat, H-FABP, hs-TnT
va CK-MB déu c6 gia tri chan doan NMCT tot. H-FABP c6 d6 nhay
gan bang hs-TnT va cao hon so vdi cac dau an con lai.

3.2.3. Phéi hop H-FABP Véi cac ddu 4n sinh hoc khac trong chén
doan nhdi mau co tim cip

Bang 3.6. P nhay, dp ddc hiéu, gia tri dw bdao dwong tinh, du bdo
am tinh khi phéi hop cic diu én sinh hoc trong chin dodn nhéi
mdu co tim cdp

Se Sp PPV NPV LR LR
) (%) (+) (%) () (%) (H)(%) ()*%)
H-FABP, CK, CK-MB 89,54 7647 79,19 8797 381 0,14

H-FABP,hs TnT 91,90 84,31 8537 90,85 583 0,10
H-FABP, hs TnT, CK,

92,16 76,47 79,66 90,70 3,92 0,10
CK-MB

H-FABP, hs TnT CK,
. 9281 7451 7845 91,20 3,64 0,10
CK-MB, myoglobin

Nhdn xét: Khi phéi hop H-FABP, troponin T hs, CK, CK-MB,
myoglobin thi d6 nhay cta chan doan 1a cao nhat 92,81%.

Phoi hop
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3.3. MOI LIEN QUAN GIUA H-FABP VOI CAC YEU TO TIEN
LUQNG (KILLIP, TIMI, PAMI, NT-PROBNP) VA GIA TRI TIEN
LUQNG SOM CUA H-FABP TRONG NHOI MAU CO TIM CAP.
3.3.1. Méi lién quan giira H-FABP véi cic yéu té tién lwgng
(Killip, TIMI, PAMI, NT-proBNP)

Bang 3.7. Moi twong quan giita nong dp HFABP-véi phin dé Killip
va thang diém TIMI, PAMI

Pic diém Nong dd H-FABP (ng/ml)

I's p
Phan d6 Killip 0,94 < 0,001
Thang TIMI/NMCTSTCL 0,428 < 0,001
diém TIMI/NMCTSTKCL 0,460 < 0,001
TIMI chung 0,352 < 0,001
PAMI 0,368 < 0,05

Nhin xét: H-FABP c6 mdi twong quan thudn manh voi phan do
Killip (p < 0,001) va twong quan thuan muc d6 vira véi thang diém
nguy co tir vong TIMI, PAMI (p < 0,05).

r=0733
p <0001

, (ng/ml)

westep

Ning dj H-FABP

(; ll)‘DO lObD 5(;00 40’00 50'1]0
Néng d§ NT-proBNP,____ (pg/ml)

Biéu do 3.5. Twong quan gia nong dép H-FABP va NT-proBNP

Nhdn xét: Nong 46 H-FABP va nong d6 NT-proBNP c6 twong quan
thudn chit ché v6i hé s6 r= 0,733 (p < 0,001).
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3.3.2. Gia tri tién lrong sém ciia H-FABP trong nhoi mau co tim cip
Bang 3.9. Moi twong quan giita nong d¢p H-FABP véi sé lwong
bién chirng
Néng do H-FABP (ng/ml)
I's p
S6 lwong bién chimg 0,453 < 0,001
Nhin xét: H-FABP tuong quan thuan véi s6 lugng cic bién cb xay
ra sau nhoi mau co tim véi p < 0,001.
Bang 3.10. Phén tich héi quy logistic don bién méi lién quan mét
$6 yéu to tién lwong trong tién lwong tir vong sau nhoi mdu co tim
Yéu td nguy co  OR (KTC95%) p
Tudi >75 2,11 (0,60-7,46) >0,05
Gi6éi  1,45(0,38-5,51) >0,05
Tién st THA/ BTTMCB/RGi loan 2,06 (0,25- 16,93) > 0,05
lipid mau/ DT
Phan d¢ Killip II- IV 5,93 (1,28- 27,53) <0,05
Tén thuong 3 nhanh PMV va/hoic 4,34 (1,42-13,28) <0,05
th&n chung
NMCT vung truée rong 0,88 (0,26- 2,95) >0,05
NMCTSTCL 0,61 (0,20-1,83) >0,05
Phan suit tdng mau that trai 1,13 (1,07- 1,20) <0,001
Nong do H-FABP 0,98 (0,96- 0,99) < 0,001
Nong do NT-proBNP 1(0,99- 1) <0,05
Nhin xét: Trong md hinh hdi quy don bién cac yéu t6 co lién hé ¥
nghia véi tir vong sau nhdi mau co tim gdm: phan d6 Killip II-1V,
tén thuong 3 nhanh dong mach vanh va/hodc than chung trai, phan
suét téng mau, néng d0 H-FABP, néng d6 NT-proBNP, vai p < 0,05.
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Bang 3.11. Phén tich héi quy logistic da bién méi lién quan mot sé
yéu to nguy co trong tién lwong tir vong sau nhoi mdu co tim
Yéu t6 nguy co HésO B OR(95% KTC) p
Phan d¢ Killip 1I-1V -6,946 0,01(0,00-0,392) <0,05
Phan suét tong mau that trai 0,175 1,191 (1,080- 1,314) <0,05
3 nhanh BPMV va/hodc than chung 1,969 7,165 (1,169- 43,914) < 0,05

Néng do H-FABP -0,079 0,924 (1,001- 1,002) < 0,05
Néng d6 NT-proBNP 0,001 1,001 (1,000 1,002) < 0,05
Hang sb (constant) 6,036

Nhén xét: Phan suét tong mau, ton thuong 3 nhanh DMV va/hoic
than chung trai, nong do H-FABP va NT-proBNP 1a nhimg yéu t6
ddc lap that sy co gia tri du bao tir vong sau NMCT trong thoi gian
nam vién, véi p < 0,05.

H-FABP NT-proBNP  Killip

1 =7 AUC(KCT 0,83(0.75 0,75 (0,66 - 0,79 (0,71
95%)  -089)  082)  -086)
: | ] Y | Didmodt >11407 > 960 52
Se 86,67 8000 80,00
ae | Sp 7615 6972 78,90
0 <0001 <0001 <0001

Biéu dd 3.6. Biéu do ROC duw bdo nguy co tir vong sau nhédi mdu
co tim theo H-FABP, NT-proBNP, phin d¢ Killip
Nhin xét. H-FABP c6 gia tri du bao tir vong sau NMCT tai bénh
vién tot nhat so voi NT-proBNP va phan d6 Killip (p < 0,05). Diém
cét t6i wu trong du bao bién c¢b tir vong sau NMCT caa H-FABP >
114,07 ng/ml, NT-proBNP > 960 pg/ml va Killip > 2.
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Bang 3.12. So sdnh khd nang dw bdo nguy co tir vong sau NMCT
cdp theo diém cit ciia H-FABP, NT-proBNP, phin dj Killip
Théng s6 OR (KTC 95%) p
H-FABP > 114,07 so v6i < 114,07 14,72 (5,12- 42,31) <0,001
NT-proBNP > 960 so vdi < 960 7,14 (2,78-18,35) <0,001
Killip>2 so vai <2 12,14 (4,61-31,99) <0,001
Nhdn xét: Theo diém cét cia ting bién, kha ning du bio tir vong sau
nhdi mau co tim theo ty sudt chénh cia H-FABP, NT-proBNP va
Killip 1an luot 14,72; 7,14; 12,14 (p < 0,001).
Bang 3.13. So sdnh gid tri tién lwong tiv vong sau NMCT khi phoi
hop H-FABP voi NT-proBNP
Théng sb Do nhay (%) Pic hiéu (%)
H-FABP + NT-proBNP 74,07 (53,72- 88,89) 84,13 (76,56- 90,03)
H-FABP + Killip 74,07 (53,72- 88,89) 80,95 (73,00- 87,40)
Nhdn xét: Phdi hop ndng dd6 H-FABP véi NT-proBNP hoic phan do
Killip giup ting d6 dic hiéu trong chan doan tir vong sau NMCT.

nof

—

TR

90

feyshansinigpmiopon s : [T phan vi nong ag HFABP
i : ,185

8,185 - 67 ng/ml
i |ueee >67- 136,355 ng/ml
A i e 136,355 ng/ml

sk

2 a0

Biéu do 3.7. Khd ning séng con trong thoi gian diéu tri tai bénh
vién theo nong dép H-FABP
Nhén xét: Nong d6 H-FABP < 8,185 ng/ml thi kha nang séng con

cao (Log rank: p < 0,001).
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Chuwong 4.
BAN LUAN

4.1. PAC PIEM CHUNG CUA POI TUQNG NGHIEN CUU
4.1.1. Pic diém vé nhén tric va cic yéu to nguy co tim mach

Tudi va giéi tinh & nhom bénh va nhom ching twong dwong
nhau. Nhém bénh: tudi trung binh 13 62,29:13,52, ti 1¢ nam/nit = 2,56.
Yéu td nguy co, 16i loan lipid méau chiém ty ¢ cao nhat (57,51%).
4.1.2. Dic diém 1am sang va cin l1am sang

C6 65,36% bénh nhan nhap vién trudc 6 gio. 34,64% khong co
con dau thit nguc dién hinh. 47,06% NMCT khéng ST chénh Ién va
52,94% NMCT ST chénh 1én. Co 144/153 (94,12%) bénh nhan dugc
lam si€u am tim, trong d6 72,92% co6 o1 loan van dong ving. Co
127/153 (83,00%) bénh nhan duogc chup DMV, tén thuong 03 nhanh
va/hodc than chung trai chiém 29,92%.
4.1.3. Céc bién chirng sau nhdi mau co tim va thang diém nguy co

Vé cac bién ¢ tim mach, suy tim 33,99%, rbi loan nhip
56,21%, soc tim 31,37%, tai nhdi mau co tim 2,61%, bién chimg co
hoc 7,84%, huyét khdi 5,23%, tir vong 17,65%. Véi thang diém
TIMI, nguy co cao & NMCT ST chénh 1én chiém 75% va 38,27% véi
NMCT khong ST chénh 1én. Véi thang diém PAMI, nguy co trung
binh - cao, cao chiém 65,28%.
4.2. NONG PO VA GIA TRI CHAN POAN CUA H-FABP, SO
SANH VA PHOI HQP VOI DAU AN SINH HQC KHAC O
BENH NHAN NHOI MAU CO TIM CAP
4.2.1. Pic diém nong @6 H-FABP & bénh nhan nhdi mau co tim cip

Nghién ctru ciia chiing t6i, nhom bénh c6 trung vi ndng do H-
FABP 12 67,00 (7,97- 136,71) ng/ml cao hon nhiéu so véi nhém chiing
4,84 (3,77- 5,98) ng/ml, su khac biét giita hai nhém c6 y nghia thong
ké véi p < 0,05. Nong d6 thap cua H-FABP & trang thai sinh 1y binh
thuong ciing duoc ghi nhan trong nhiéu nghién ctiru khac. Valle HA
(2008), ndng d binh thuong ciia H-FABP < 7 ng/ml. Glatz (2013),
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ndng do trung binh binh thuong 14 1,7 + 0,95 ng/ml.

Két qua nghién ciru, & bénh nhan NMCT cip H-FABP xuét
hién rat som, chi trong vong 30 phut sau khoi phat va ting lén rat
nhanh trong mau, dat dinh ¢ thoi diém 6-12 gio voi nong do trung vi
la 125,54 (89,40- 178,51) ng/ml, giam dan va tré vé binh thuong sau
36 gio. Piac diém vé néng do6 H-FABP tuong ty voi mot sb cac
nghién ciru khac. Myoglobin xuét hién 1-2 gio, dat dinh & thoi diém
6-9 gio, trd vé binh thudong sau 36 gio. CK, CK-MB xuét hién sau 3-
4 gidy, cao nht & thoi diém 10-24 gid. Va hs troponin T, mic du rat
dac hi¢éu cho co tim, tuy nhién nghién ciru cia chung t6i ghi nhan
dau 4n nay xuit hién mudn hon sau 3-6 gio, dat dinh & thoi diém 8-
24 gid. Singh Vikas (2010), Glatz Jan F.C (2014) cho thay dién tién
d6ng hoc ctia cac du 4n ciing theo mot xu hudng tuong ty.

Chinh nho sy xuét hién rit som sau khoi phat, H-FABP tro
thanh dau 4n c6 tiém ning trong chan doan sém NMCT cp.

4.2.2. Gia tri chin doin nhéi mau co tim cip cia H-FABP, so
sanh véi CK, CK-MB, hs troponin T, myoglobin
4.2.2.1. Piém cit ciia H-FABP trong chin dodn nhéi mdu co tim

Dua trén duong cong ROC, xét nghiém dwoc goi 1a dwong
tinh khi nong do H-FABP > 6,41 ng/ml. Anand K. Pyati (2015),
diém cit 1a > 6,32 ng/ml. Mc Mahon (2012), diém cat 12> 5,2 ng/ml.
Dién tich dudi duong cong ROC cia H-FABP chung cho mau
nghién ctru cia ching t6i 13 0,91. Piéu nay cho thiy day 1a mot xét
nghiém c6 do chinh xéc rat tot dé ap dung 1am sang.

42.2.2. Bj chinh xdic va gid tri chin dodn nhoi mdu co tim ciia H-
FABP tir 0-6 gio, so sanh véi CK, CK-MB, hs troponin T, myoglobin

O thoi diém 0-6 gid sau khoi phat, dién tich dudi duong cong
ROC cta H-FABP Ia 0,93 (KTC 95%: 0,89- 0,96) cao hon so véi hs
troponin T la 0,91 (KTC 95%: 0,87- 0,94), myoglobin la 0,86 (KTC
95%: 0,81- 0,90) va CK la 0,81 (KTC 95%: 0,76~ 0,86), CK-MB 12 0,83
(KTC 95%: (0,78- 0,88). Kitamura Mitsunobu (2013), diém cit 13 6,2
ng/ml, AUC cua H-FABP tir 2-4 gi¢ 1a 0,947 so véi hs troponin T 1a
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0,935 va CK-MB 1a 0,805. Tur 0-3 gio, d nhay cua H-FABP la 84,62%
(Sp:84,31%; PPV: 64,71%; NPV: 94,16%) vuot tr6i hon hs troponin T
la 78,85% (Sp: 95,42%; PPV: 85,42%; NPV: 92,99%) va cic diu an
khac. Tir 3-6 gio, do nhay cua cac dau an déu ting: H-FABP tir 84,62%
1én 91,67%; hs troponin T tir 78,85% Ién 85,42%; CK-MB tu 73,08%
Ién 85,42% ; CK tur 69,23% lén 79,17%; myoglobin tir 78,85% Ién
81,25%. Ibrahim Elmadbouh (2012), d6 nhay cua H-FABP, myoglobin,
hs troponin T, CK-MB ¢ thoi diém 0-3 gio 1a: 81,8 %, 72,7%, 81,8%,
81,8%; & thoi diém 3-6 gir déu tang 1én 100%.

4.2.2.3. Bj chinh xdic va gid tri chin dodn nhoi mdu co tim ciia H-
FABP ur 6 -24 gio, so sanh véi CK, CK-MB, hs troponin T, myoglobin

Tir 6-24 gid, d6 chinh xac chin doan cta hs troponin T 13 0,94
(KTC 95%: 0,90- 0,97) tang cao hon H-FABP 14 0,87 (KTC 95%: 0,81-
0,91). CK va CK-MB ¢6 AUC sau 6 gi¢ cao hon trudce 6 gio, gia tri nay
1an luot 14 0,87 (KTC 95%: 0,81- 0,91) va 0,88 (KTC 95%: 0,83- 0,92).
Riéng voi myoglobin thi AUC tai thoi diém nay lai thip hon vai 0,81
(0,75- 0,86). Sur chuyén dich AUC sau 6 gio ciia cac ddu an ciing duoc
ghi nhén trong nhiéu nghién ctru khac. Kurz (2011) nhén thay dién tich
AUC cua hs troponin T 1a 0,817 cao hon so véi H-FABP 1a 0,808 va
myoglobin 1a 0,781. Trong khoang > 6-12 gio, H-FABP c6 d6 nhay 1a
84,62% va giam Xuéng 74,07% & thoi diém > 12-24 gi0. Nguoc lai, hs
troponin T ¢6 xu huéng ting, d6 nhay ctia ddu 4n nay ting tir 88,46%
1én 96,30%. Gia tri chan doan cua 03 diu 4n con lai khong cao.
Willemsen (2015), diém cat 1a 4 ng/ml, tir 6-12 gio d6 nhay cua H-
FABP (95,8%) cao hon so v6i hs troponin T (91,7%), nhung sau 12 gid
d6 nhay cua hs troponin T cao hon H-FABP.

So sanh giita cac du 4n thi H-FABP c6 gi4 tri chan doan tot
trude 12 gio, vugt trdi trong giai doan 0-6 gid; trong khi d6 hs troponin
c6 gia tri chan doan tt nht tir sau 6 gio, nhat 14 thoi diém > 12-24 gio.
03 déu 4n con lai c6 gi4 trj chan doan thip hon nhiéu so véi H-FABP va
hs troponin T. Chinh nhiing ddc diém nay, viéc phdi hop cac dau an s&
gitip phat huy cac diém loi va han ché nhimg bét loi cta timg dau 4n.
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4.2.2.4. Py chinh xdc va gid tri chdn dodn nhoi mdu co tim ciia H-
FABP trong vong24 gio dau sau khéi phdt dau ngwe, so sanh véi
CK, CK-MB, hs troponin T, myoglobin

V& d6 chinh xac, AUC cia H-FABP 13 0,91 va cua hs troponin
T 12 0,92. Vé gia tri chan doan, trong vong 24 gid dau sau khoi phat,
hs troponin T 1a cao nhat (Se: 85,62%; Sp: 95,42%; PPV: 94,93%;
NPV: 89,90%) ké dén la H-FABP (Se: 84,97%; Sp: 84,31%; PPV:
84,42%; NPV: 84,87%) va CK-MB (Se: 81,70%; Sp: 81,05%; PPV:
81,17%; NPV: 81,58% ). CK va myoglobin c6 gia tri chan doan thip,
d6 nhay lan luot 1a 77,78% va 78,43%. Két qua nay ciing duoc ghi
nhén trong nghién ctru cua Banu, d6 nhay cta hs-troponin T la 94%
va H-FABP la 82%. Reddy LL.(2016), d0 nhay cua hs troponin T la
86% cao hon so véi H-FABP 1a 78%.

Thoi diém trude 6 gio H-FABP c¢6 gia tri chan doan rat tbt, tot
hon so véi hs troponin T va cac ddu 4n khac. Két qua nay dic biét
quan trong vi ddy 1a “thoi gian vang” trong nhdi mau co tim cép,
gitip cho thiy thudc nhanh chéng xac dinh chan doan va quyét dinh
phuong thirc diéu tri kip thoi nhim han ché t6i da ving co tim hoai
tir, hdi phuc mot sé ving mdi ton thuong, giam thiéu duoc ty 16 tir
vong va nhiing bién ¢b tim mach.

4.2.3. Phi hop H-FABP véi cac diu 4n sinh hoc khac trong chén
doin NMCT cip

Phéi hop H-FABP v6i hs troponin T thi do nhay ting 1én
91,90%. Phéi hop tat ca cac dau 4n thi d6 nhay cua chan doan 1a cao
nhit 92,81%. Két qua nay twong ty nhu mot sb tac gia khac. LL
Readdy va cong su (2016) khi phdi hop H-FABP véi hs troponin T
thi d6 nhay ting dén 100%. Nhur vay, viéc phdi hop cac diu 4n sé& cai
thién dugc do nhay cua chin doan & tit ca cac thoi diém, diéu nay
that sy can thiét, dic biét trong giai doan sé6m cuia nhéi mau co tim,
giai doan ma 1am sang va can 1am sang con nhiéu map mo, thy
thudc 1am sang con nhiéu ling ting trong viéc x4c dinh chan doan.
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4.3. MOI LIEN QUAN GIUA H-FABP VOI CAC YEU TO
TIEN LUQNG (KILLIP, TIMI, PAMI, NT-proBNP) VA GIA
TRI TIEN LUQNG SOM CUA H-FABP TRONG NMCT CAP.
4.3.1. Moi lién quan giita H-FABP véi cic yéu to tién lwong
Killip, TIMI, PAMI, NT-proBNP

V6i phan d6 Killip, co ¥ nghia tién luong chit ché dén tinh
trang tir vong sau nhdi mau co tim. Nong d6 H-FABP tuong quan
thuan chat ché phan do Killip véi hé sb rs 1a 0,94 (p < 0,001).
Nurwahyudi (2014) nhén thiy ndng d6 H-FABP ting theo d6 ning cta
phan d¢ Killip. Vai tro cua cac thang diém nguy co TIMI va PAMI da
dugc danh gia trong nhiéu thir nghiém. C6 mdi twong quan muc do
vira giita ndng do H-FABP vdi cac thang diém TIMI va PAMI, hé sb
twong quan s lan luot 14 0,352 va 0,368. Dirk AAM Schellings (2016)
ciing cho thdy mdi tuong quan nay. Vi NT-proBNP, nong do H-
FABP ciing tuong quan thuan véi nong d6 NT-proBNP véi hé sé r la
0,733 (p < 0,001). Ji Hun Jeong (2016), chimg minh NT-proBNP
twong quan thuan véi H-FABP vé6i hé s6 r = 0,438.

4.3.2. Gia tri tién lwong sé'm ciia H-FABP trong nhdi mau co tim cip

C6 méi twong quan thuén giita ndong d6 H-FABP vdi sé luong
bién chimg sém sau nhdi mau co tim voi hé sb twong quan rs 0,453
(p < 0,05). Yawei liu (2017) thdy rang néu nong d6 H-FABP > 15,47
ng/ml thi kha ning xut hién bién ¢ tim mach cao hon so véi cac
truong hop < 15,47 ng/ml.

Tt vong 1a bién ¢d quan trong sau nhdi méau co tim. Khi phan
tich hdi quy logistic don bién, cac yéu td tién luong co lién quan dén
tir vong tai bénh vién sau nhdi mau co tim gom: phan do6 Killip II-1V,
t6n thuong 03 nhanh DMV va/hodc than chung trai, phan suét tong
méu, ndng do H-FABP, nong o NT-proBNP véi p < 0,05. Khi tit ca
cac bién sb nay dwgc phan tich trong mé hinh hdi quy logistic da
bién thi Killip TI-1V, phan suit tong méu, ton thuong 3 nhanh DMV
va/hodc than chung trai, nong d6 H-FABP, nong do NT-proBNP la
nhitng yéu td doc 1ap that su c6 gia tri du bao tir vong sau NMCT véi
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p < 0,05. Piéu nay cho thiy, H-FABP 1a mot yéu td tién lugng tir vong
doc 1ap véi cac yéu 6 khac. Kiyoshi 1. (2005), chitng minh H-FABP ¢4
vai tro tién lugng doc 1ap voi yéu td nguy co tim mach.

St dung duong cong ROC véi bién ¢b tir vong, AUC cua H-
FABP la 0,83 (95%: 0,75- 0,89), NT-proBNP la 0,75 (95%: 0,66- 0,82),
phan d6 Killip 14 0,79 (95%: 0,7- 0,86). So sanh cho thdy d6 manh chan
doan ctia H-FABP 1a 16n nhit, tiép dén 1a phan d6 Killip va NT-
proBNP. Trén co s& dudng cong ROC, ching t6i 1iy diém cit H-FABP
> 114,07 ng/ml, NT-proBNP > 960 pg/mL, Killip > 2 dé phén tich kha
ning du béo céc bién cb xay ra. Két qua cho thiy kha ning du béo ciing
nhu chan doan ciia H-FABP cao hon so véi cac yéu té khac: do nhay
cua H-FABP la 86,67% so véi 80,00% cia NT-proBNP va phan do
Killip. Vi ty suat chénh dy bao tir vong, cac truong hop co ndng do H-
FABP > 114,07 ng/ml thi nguy co tir vong gap 14,72 1an, néng do NT-
proBNP > 960 pg/ml thi nguy co tir vong gip 7,14 lan, Killip > 2 thi
nguy co tir vong gap 12,14 lan. Sy phéi hop ndng d6 H-FABP véi ndng
d6 NT-proBNP ciing nhu v6i phan d6 Killip gitip ting do dac hiéu trong
chan doan tir vong sau nhdi méau co tim.

Phan tich kha ning song con theo biéu do Kaplan Meier & nhém
bénh trong thdi gian diéu tri tai bénh vién, chung t6i phan cac khoang
nong do ciia H-FABP véi tir phan vi 1a Q: < 8,185 ng/ml, Q, > 8,185-
67 ng/ml, Qs > 67- 136,355 ng/ml va Qs > 136,355 ng/ml. Két qua,
nhém H-FABP < 8,185 ng/ml c6 tién lugng thoi gian sdng kha quan
hon so v6i nhom khac. Ji Hun Jeong (2016), chia ndng do H-FABP
thanh cac khoang < 7,4 ng/ml, > 7,4 ng/ml < 8,8 ng/ml, > 8,8 ng/ml, v&i
H-FABP > 8,8 ng/ml thi kha ning tir vong ting 3,25 14n so véi nhom c6
nong do < 7,4 ng/ml. Viswanathan K (2010), H-FABP > 6,48 ng/ml thi
nguy co tir vong ting 2,62 lan Cac tac gia nay ciing cho thiy thoi gian
song con kha quan véi nhom H-FABP ¢6 tir phan vi bé.
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KET LUAN

Qua nghién ctru khao sat néng do H-FABP bang phuong phap
mién dich do d6 duc trén 153 bénh nhan nhéi mau co tim cp va 153
ddi tuong khoe manh, chung toi rat ra mot s6 két luan nhu sau:

1. Pic diém ndng do H-FABP trong nhéi mau co tim cip

- H-FABP xuit hién rat som chi trong vong 30 phiit sau khoi
phat va ting 1én rit nhanh trong mau, dat dinh ¢ thoi diém 6-12 gio
v6i trung vi nong do6 1a 125,54 (89,40- 178,51) ng/ml, giam dan va
trd vé binh thudng sau 24-36 gio.

2. Gia tri chin doan NMCT cip ciia H-FABP, so sanh va
phéi hop véi CK, CK-MB, hs troponin T, myoglobin

- Piém cit ciia H-FABP ¢ bénh nhan nhdi mau co tim cép 1a >
6,41 ng/ml.

- Dién tich dudi dudong cong ROC ctia H-FABP 1a cao nhat
trong khoang 0-6 gio: 0,93 (95% CI: 0,89- 0,96), cua troponin hs la
cao nhit trong khoang 6-24 gio: 0,94 (KTC 95%: 0,90- 0,97).

- B nhay, do dac hiéu gia tri du bao duong tinh, am tinh ctia H-
FABP la: 84,97%, 84,31%, 84,42%, 84,87%, thép hon so véi troponin T
hs (85,62%, 95,42%, 94,93%, 86,90%), nhung cao hon so vdi CK-MB
(81,70%, 81,05%, 81,17%, 81,58%), CK (77,78%, 79,08%, 78,81%,
78,06%), myoglobin (78,43%, 75,16%, 75,95%, 77,70%).

- Phdi hop cac ddu 4n sinh hoc nay thi: do nhay ting 1én
92,81%, do dac hiéu 74,51%, gia tri du bao dwong tinh 78,45%, &m
tinh 91,20%.

3. Mdi lién quan giira H-FABP véi cic yéu té tién lwong
(Killip, TIMI, PAMI, NT-proBNP) va gia tri tién lwong sém

- C6 mdi lién quan c6 ¥ nghia gitra nong d6 H-FABP véi phan do

Killip (su khac biét giita cac nhom c6 ¥ nghia thdng ké, p < 0,001).
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- C6 mdi twong quan thuan chit ché giita nong d6 H-FABP véi
NT-proBNP (r=0,733) voi p <0,001.

- Nong d6 H-FABP ting dan tir nhom bénh nhan c6 nguy co
thip dén nguy co cao theo thang diém TIMI, PAMI. C6 mdi twong
quan thuan giita H-FABP, véi thang diém TIMI (rs = 0,352), PAMI
(rs=0,368), voi p < 0,05.

- C6 mdi lién quan c6 ¥ nghia giita ndng do H-FABP vé6i do
ning va s lugng cac bién chimg, véi p < 0,001.

- H-FABP 1a yéu t6 doc 1ap co kha niang du bao tbt nguy co tir
vong tai bénh vién sau nhdi mau co tim (OR= 14,72) véi p < 0,05. Khi
phdi hop H-FABP v6i NT-proBNP hay H-FABP vdi phan do Killip déu
lam ting kha ning du bao nguy co tir vong sau nhdi mau co tim cép.

- Tt phan vi ndng d6 H-FABP > 136,355 ng/ml thi kha ning
sdng con trong thoi gian ndm vién thap (p < 0,05).

KIEN NGHI

1. Nén ap dung dinh lugng H-FABP thuong quy ¢ nhiing
truong hop nghi ngd nhdi mau co tim cdp, vao vién som, cac tiéu
chuin chan doan 1am sang va dién tim khong dic hiéu dé nham phat
hién bénh sém, tranh chan doan nhdm hodc bé so6t chan doan.

2.Nén phdi hop dinh lugng H-FABP thuong quy voi cac déu
4n sinh hoc khéc trén bénh nhan nhdi mau co tim cép nham t6i vu
hoa chin doan, gop phan tich cuc vao phan ting nguy co, téi uu hoa

chién luoc diéu tri, cai thién kha nang du bao va tién lugng bénh.
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RATIONALE

1. The necessity of the topic

Myocardial infarction is a dangerous medical emergency.
Acute myocardial infarction is a dangerous medical emergency, early
diagnosis and treatment are critical to save the life of patients.
However, early diagnosis of acute myocardial infarction is still a
challenge because clinical symptoms are sometimes atypical; initial
electrocardiography usually has non-specific changes; current
biomarker markers — the primary criteria for diagnosis — release
slowly after myocardial infarction and are false positives in some
cases; the cost of image techniques is quite high, not all
establishments can afford.

The role of cardiac markers in diagnostic, treatment and
monitoring is confirmed in global consensus. In addition to traditional
markers, many new biomarkers have been discovered and researched,
including H-FABP (Heart-Type Fatty Acid Binding Protein). H-FABP
is both cardiac muscle specific and appears earlier than the current
cardiac markers. Several studies have also demonstrated the prognostic
value of H-FABP post-myocardial infarction, which is independent of
troponin T, electrocardiography, and laboratory tests. Thanks to these
advantages, H-FABP is a potential marker. However, more research is
needed to assess the position of H-FABP, especially in the context of the
introduction of the fourth generation hs troponin T assay. In Vietnam,
no studies have examined the role of H-FABP in early diagnosis and
prognosis of acute myocardial infarction. Therefore, we conducted the
“Study on H-FABP levels in the diagnosis and prognosis of acute
myocardial infarction”.

2. Objectives of the study

Objective 1: To investigate H-FABP levelsand to
determine the diagnostic value of H-FABP, which is compared
and combined with some other biomarkers in patients with acute
myocardial infarction.
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Objective 2: To determine the relationship between H-
FABP and some other prognostic factors (Killip, TIMI, PAMI,
NT-proBNP) and the early prognostic values of H-FABP in acute
myocardial infarction.
3. Scientific and practical significance

- The research investigated the H-FABP levels in patients with
acute myocardial infarction, enabling clinicians to select the right
time to quantify H-FABP levels, contributing to early diagnosis and
follow-up.

- The research has shown that H-FABP is a useful, reliable,
and analytical tool for the diagnosis of acute myocardial infarction in
the early hours.

- The research has also indicated the role of H-FABP in
predicting and providing substantial prognostic values.

4. Contribution of the topic

- This is the first thesis that studies the level of H-FABP in the
diagnosis and prognosis of acute myocardial infarction in Vietnam.

- The research has added potential biomarkers to the early
diagnosis and prognosis of acute myocardial infarction.

- With the variety of biomarkers and each has its own
strengths and weaknesses, the combination of multiple biomarkers in
the diagnosis of acute myocardial infarction is needed to optimize the
diagnosis, contributing to risk stratification and treatment strategy
optimization.

Thesis structure

The thesis consists of 124 pages with 4 chapters, 55 tables, 23
figures, 19 charts, 1 diagram, 186 references (17 Vietnamese, 166
english, 3 french documents). Rationale consists of 3 pages.
Overview 36 pages. Research subjects and Methodology 28 pages.
Research outcomes 26 pages. Discussion 28 pages. Conclusion 2
pages and Recommendation 1 page.
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Chapter 1
OVERVIEW

1.1. MYOCARDIAL INFARCTION

Myocardial infarction (M) is the death of myocardial cells
due to prolonged myocardial ischemia, the most common cause of
which is the breakage of the plaques that expose the subcutaneous
layer, causing the onset platelet aggregation and thrombosis.

According to the Global Consensus Il in 2012, the MI was
diagnosed with an increase and/or a decrease in the troponin value
with at least a value reaching the 99th percentile of the upper limit
based on reference and at least one of the standards for clinical
symptoms, electrocardiography, imaging, anapathology.
1.2. OVERVIEW OF H-FABP
1.2.1. Origin and structure

H-FABP was discovered by Prof.Dr. Jan Glatz in 1988. In the
human genome, H-FABP is encoded by FABP3, located at position 1
(p33-p31) on the chromosome. In structure, H-FABP consists of
126-137 amino acids. In terms of 3D structure, H-FABP consists of
two short domain helices (al-oll) and 10 B unparallel chains (BA-RJ).
1.2.2. Distribution in the body

H-FABP is mainly present in cardiac muscle cells, in addition
to other organs: musculoskeletal, brain, kidney, testicles, placenta,
stomach, fat but with very little content, 10 times lower than in
cardiomyocytes.
1.2.3. Kinetics

H-FABP is a very stable protein. In normal physiological state,
H-FABP is present at low concentration in the blood (<6ug/L). H-FABP
has a half-life of about 20 minutes, rapidly excreted by the kidney.



1.2.4. Biological role

H-FABP is involved in the absorption, intracellular metabolism,
transport of fatty acids from the cell membrane to the mitochondria
required for oxidation. H-FABP is involved in modulating the growth
and development of the cell, protecting the cardiac muscle cells
against the toxic effects of free fatty acids.

1.2.5. H-FABP and myocardial injury

Due to its small size and low molecular weight (13-15 kDa), it
locates in the plasma membrane, within 30 minutes after a small
amount of cardiac tissue is damaged due to anemia, H-FABP rapidly
leaks outside, increases rapidly in the blood, peaks within 6-12 hours
and returns back to normal after 24-36 hours. H-FABP is 20 times
more specific for cardiomyocytes than myoglobin. These pre-
eminent features make H-FABP an ideal marker for early diagnosis
and prognosis of acute myocardial infarction.

1.2.6. Quantitative and Qualitative Measurement of H-FABP

H-FABP is a protein, so quantification is based on immune
techniques. These techniques are based on the linkage between
antigen and specific antibody to precipitate in the appropriate
environment. By identifying these immunoprecipitations, one will
guantify or qualify H-FABP.

There are several methods for detecting immunoprecipitations:
ELISA, immunoturbidimetric, immunochromatographic, and
immunosensor. In which, immunoturbidimetric method has many
advantages over other methods: accurate, easy to implement, fast and
fully automated.
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Chapter 2

RESEARCH SUBJECTS AND METHODOLOGY
2.1. RESEARCH SUBJECTS

The study was conducted at Da Nang Hospital from March
2014 to March 2016. The subjects included: patient group and
control group.

- Patient group: 153 patients with acute myocardial infarction
(72 patients with ST-segment elevation myocardial infarction and 81
patients with Non-ST-segment elevation myocardial infarction).

- Control group: 153 healthy subjects.
2.2. RESEARCH METHODOLOGY
2.2.1. Study design

Observational study, prospective study, compared to the
control group. Samples in the study were selected using a convenient
sampling method, with the sample size calculated according to the
given formula, based on the previous study results.

2.2.2. Research steps

- Found information through the patients’ medical history,
clinical examination, recorded all necessary information. Patients
were monitored closely during the hospital stay.

- Blood tests: biological markers (CK, CK-MB, troponin T,
myoglobin, NT-proBNP, H-FABP) were carried out at the same time
and done twice:

+ 1% time: before 24 hours since the onset of disease.

+ 2" time: after 24 hours since onset of disease.

Blood tests were performed according to proper procedures.

- Diagnostic imaging and physiological diagnostics:
electrocardiogram, echocardiography, coronary angiography.

Exploratory procedures were performed and analyzed at

reliable specialized centers for accuracy.
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2.2.3. Quantitative techniques for H-FABP
2.2.3.1. Performing and preserving

- Serum samples were taken and put into tubes without
antifreeze. Plasma samples were taken into tubes containing Lithium
Heparin or K2EDTA.

- The specimen should be tested immediately, or else stored at
-20°C after collection.
2.2.3.2. Testing principles

Applying immunoturbidimetric method: Based on the
precipitation reaction between H-FABP antigen and H-FABP
antibody. The antigen-antibody combination forms the immune
complex, which can disperse light. This dispersion will be measured
by a turbidity meter at 700 nm absorption wavelengths after 14
minutes. The linearity is from 0.747 ng/ml to 120.0 ng/ml. Cut-off
point 99 quartile < 6.32 ng/ml. Inter assay CV <5% at 6.32 ng/ml.
The quantitative H-FABP concentration is based on the standard
curve generated from the absorption of the standard tube.
2.2.3.3. Installation on machine

The test is installed and used on the Cobas 6000.
2.2.4. Data processing

The data were processed according to the medical statistical
method and analyzed using SPSS 18.0.0, Medcalc 13.0.6.0 and Excel
2013 softwares.
2.3. RESEARCH ETHICS

The topic has been approved by the Board of Ethics of Hue
University of Medicine and Pharmacy - Hue University. Research
subjects were fully explained and agreed to participate in the
research. Personal information and health are confidential. The study
did not interfere with the diagnosis and treatment. The cost of the
main tests in the study is paid by the researcher.
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Chapter 3

RESEARCH FINDINGS
3.1. COMMON CHARACTERISTICS OF THE RESEARCH
SUBJECTS
3.1.1. Characteristics of anthropometry and cardiovascular risk
factors
- The patient group and the control group have similarities in age and sex.
- The risk factor with hyperlipidemia accounted for the highest rate of
57.51%.
3.1.2. Clinical and subclinical characteristics
- Non-STCs occupied the dominant rate of 52.94%.
- There were 72.92% with regional dyskinesia, 28.47% with ejection
fraction < 50%.
- Damage of one branch of the coronary artery accounted for the
highest rate of 46.46%.
3.1.3. Post-MI complications and risk scores
- Complications of arrhythmia accounted for the highest rate of
56.21%.
- High-risk patients according to TIMI and PAMI scores occupied
higher rate.
32. LEVEL AND DIAGNOSTIC VALUE OFH- FABP
COMPARED AND COMBINED WITH OTHER BIOMARKERS
INPATIENTS WITH AMI

3.2.1. Characterictics of H-FABP concentration in patients with

acute myocardial infarction
Table 3.1. Characteristics of H-FABP concentration in the two
study groups

X +SD Median p
Study group (min - max) (Quartile)
(ng/ml) (ng/ml)
Patient group 74,51 + 62,78 67,00 < 0,001
(n=153) (2,80- 233,07) (7,97- 136,71)
Control group 6,23 + 4,02 4,84
(n=153) (2,52- 18,20) (3,77-5,98)

Remarks: There is a significant difference in H-FABP concentration
between the patient group and the control group, which is
statistically significant at p <0.001.
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Table 3.2. H-FABP concentration and CK, CK-MB, troponin T
and myoglobin markers in time group
Time Cardiac markers
(hour) Median Median Median Median  Median
H-FABP CK CK-MB hsTnT Myoglobin
(Quartile) (Quartile) (Quartile) (Quartile (Quartile)
(ng/ml) (ng/ml) (ng/ml) (ng/ml)) (ng/ml)
0-3 15,98(6,89 -192,00(151,50 24,90(17,45 0,02(0,02- 80,82(72,79
(n=52) 48,03) - 341,50) - 27,95) 0,26) - 807,85)

>3-6 132,96 413,50 125,35 0,10 3508,10
(n=48) (32,98- (194,75 - (2652- (003- (1773,12-
143,39) 2079,00) 169,30) 2,17) 4726,85)
>6-12 12554 8249,00 162,20 3,94 5043,30
(n=26) (8940-  (5172,00- (26,80- (0,015- (69,60 -
178,51) 9090,00) 445,26) 6,30) 6963,40)
>12-24 4357 392550 332,50 6,20 786,55
(n=52) (12,33- (2540,50-  (159,05- (344-  (100,40-
98,95) 9258,00) 434,80) 8,25) 1431,29)
>24-36 940 3815,00 198,38 4,90 111,70
(n=89) (547 - (1446,25-  (8521-  (1,83- (48,51-
25,10) 5530,50) 286,78) 7,18) 393,47)
> 36 537 1092,00 79,60 3,67 48,34
(n=39) 4,48-6,31) (315,25- (37,28- (154- (26,53 -
1923,75) 105,10) 6,29) 72,88)
Remarks: The H-FABP concentration increases sharply within
0-6 hours, peaks within 6-12 hours and decreases gradually after
24 hours.
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3.2.2. Diagnostic value of H-FABP in acute myocardial infarction
compared with CK, CK-MB, troponin T, myoglobin

3.2.2.1. H-FABP cut-off point in the diagnosis of myocardial
infarction

100 —

AUC (N=306) :0,91

80 |-

ok Cl 95% :0,87- 0,94
£ [ J-point : 0,69
S 40 .
4 K Cut-off point :>6,41
20 |- p 1< 0,001

et i L] i v |
0 20 40 60 80 100
100- Specificity

Charts 3.1. The ROC curve and the H-FABP cut-off point

“H-FABP is positive after 30 minutes onwards since the onset of the
disease ((n=8): 75% (6 cases).

" H-FABP is positive from the 31st to 60th minutes since the onset of
the disease (n=9): 77.78% (7 cases).

Remarks: The area under the H-FABP ROC curve is 0.91. Positive
test when H-FABP concentration is > 6.41 ng/ml.

3.2.2.2. The accuracy and diagnostic value of H-FABP for MI within
0-6 hours in comparison with CK, CK-MB, hs troponin T and
myoglobin

AUC (CI 95%)

H-FABP :0,93 (0,89-0,96)

- Hs TnT :0,91 (0,87- 0,94)

£ CK : 0,81 (0,76- 0,86)
; E = e CKMB : 0,83 (0,78- 0,88)
2l myoglobin : 0,86 (0,81- 0,90)

L L 1 L 1
0 20 40 60 80 100
100- Specificity

Chart 3.2. The ROC curves for markers from 0 to 6 hours
Remarks: From 0-6 hours the area under the ROC curve of H-FABP
is the highest (AUC = 0.93).
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Table 3.3. The diagnostic value of H-FABP before 6 hours, compared

with CK, CK-MB, hs troponin T, myoglobin

0-3 hour (n = 205) > 3-6 hour (n = 201)

H- hs- CK CK- MYO| H- hs-

FABP cTnT MB FABP cTnT
Se (%) 84,62 78,85 69,23 73,08 78,85 91,67 8542
Sp (%) 84,31 9542 79,08 81,05 75,16 84,31 9542
PPV(%) 64,71 8542 52,94 56,72 51,09 64,71 8542
NPV(%0) 94,16 92,99 88,32 89,86 91,27 96,99 9542
LR+ 539 17,23 331 386 317 | 584 18,67
LR()@) 018 022 039 033 028 | 0,10 015

CK CK- MY
MB O
79,17 8542 81,25
79,08 81,05 75,16
54,29 58,57 50,65
92,37 94,66 92,74
3,79 451 327
026 018 025

Remarks: From 0-3 hours, the sensitivity of H-FABP is the highest
(84.62%), CK is the lowest (69.23%). From 3-6 hours, the sensitivity

of H-FABP continues to increase and has the

highest value of

91.67%, CK sensitivity is still lower than the remaining markers.

3.2.2.3. The accuracy and diagnostic value of myocardial infarction
of H-FABP from 6-24 hours in comparison with CK, CK-MB,

troponin T, myoglobin

H-FABP
Hs TnT
: SR CK
z T ANoGLOBIN CKMB
. L I Specicty myoglobin

AUC (95% CI 95%)

0,87 (0,81- 0,91)
0,94 (0,90- 0,97)
0,87 (0,81- 0,91)
0,88 (0,83- 0,92)
0,81 (0,75- 0,86)

Chart 3.3. The ROC curves and markers from > 6-24 hours
Remarks: From 6-24 hours, the area under the ROC curve of H-

FABP is the highest (AUC = 0.94).
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Table 3.4. The diagnostic value of H-FABP from 6-24 hours, in
comparison with CK, CK-MB, hs troponin T, myoglobin

> 6-12 hour (n=179) > 12-24 hour (n=180)
H- hss CK CK- MYO| H- hs- CK CK- MYO
FABP cTnT MB FABP cTnT MB

Se (%) 84,62 88,46 80,77 80,77 73,08 | 74,07 96,30 88,80 92,59 77,78
Sp (%) 84,31 9542 79,08 81,05 75,16 | 84,31 9542 79,08 81,05 75,16
PPV (%) 47,83 76,67 39,62 42,00 33,33 | 4545 78,79 42,86 46,30 35,59
NPV (%) 96,99 97,99 96,03 96,12 94,26 | 94,85 99,32 97,58 98,41 95,04
LR(+)(% 539 1934 386 4,26 259 472 2105 425 489 3,13

LR(-)(%) 0,18 012 024 024 036 031 005 014 009 0,30

Remarks: From 6 to 12 hours, the sensitivity of H-FABP is 84.62%,
lower than hs-TnT (88.46%), the sensitivity of myoglobin is the
lowest (73.08%). From 12 to 24 hours, the sensitivity of H-FABP
was the lowest, at 74.07%, hsTnT was the highest at 96.30%.

3.2.2.4. The accuracy and diagnostic value of myocardial infarction
of H-FABP within the first 24 hours after onset in comparison with
CK, CK-MB, hT ¢Tn, myoglobin

"

e AUC (CI 95%)

H-FABP :0,91 (0,87- 0,94)
£ —E Hs TnT 10,92 (0,88- 0,95)
z ol CK 0,83(0,78- 0,87)
CKMB 0,85 (0,80- 0,89)
e . ™ Myoglobin 0,84 (0,80- 0,88)
Chart 3.4. ROC curves for markers within the first 24 hours after
onset

Remarks: The area under the ROC curve for troponin hs is the
highest (AUC = 0.92), followed by H-FABP (AUC = 0.91).
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Table 3.5. The diagnostic value of H-FABP within the first 24
hours after onset in comparison with CK, CK-MB, hs troponin T,
myoglobin

H-FABP hs-cTnT CK CK-MB myoglobin
Se (%) 84,97 85,62 77,78 81,70 78,43

Sp (%) 8431 9542 7908 81,05 75,16

PPV (%) 84,42 94,93 78,81 81,17 75,95
NPV (%) 84,87 86,90 78,06 81,58 77,70
LR (+)(%) 5,42 18,71 3,72 4,31 3,16
LR (-)%) 0,18 0,15 0,28 0,23 0,29
Remarks: Within the first 24 hours after onset, H-FABP, hs-TnT and
CK-MB have good diagnostic values of myocardial infarction . H-
FABP is nearly as sensitive as hs-TnT and higher than the other
markers.

3.2.3. Combination of H-FABP with other biomarkers in diagnosis
of acute myocardial infarction

Table 3.6. Sensitivity, specificity, positive predictive value, negative
predictive value when combined with other biomarkers in diagnosis
of acute myocardial infarction

Se Sp PPV NPV LR LR
%) (%) () (%) () (%) (H)(%) ()(*%)
H-FABP, CK,CK-MB 8954 76.47 79.19 8797 381 014
H-FABP, hs TnT 9190 8431 8537 9085 5.83 0.10
H-FABP, hs TnT, CK,

CK-MB

H-FABP, hs TnT CK,

CK-MB, myoglobin

Remarks: When H-FABP level is combined with troponin T hs, CK,
CK-MB and myoglobin, then the sensitivity for the diagnosis of AMI
is the highest at 92.81%.

Combinations

9216 76.47 79.66 90.70 392 0.10

9281 7451 7845 9120 3.64 0.10
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33. RELATIONSHIP BETWEEN H-FABP LEVEL AND
PREDICTIVE FACTORS (KILLIP, TIMI, PAMI, NT-PROBNP)
AND EARLY PROGNOSTIC VALUE OF H-FABP IN AMI.
3.3.1. Relationship between H-FABP level with predictive factors
(Killip, TIMI, PAMI, NT-proBNP)

Table 3.7. Correlation between HFABP level with Killip classes and
TIMI, PAMI risk scores

Characteristics H-FABP level (ng/ml)
Is p
Killip classes 0,94 < 0,001
Scores TIMI/ STEMI 0,428 < (0,001
TIMI/ NSTEMI 0,460 <(0,001
TIMI 0,352 <0,001
PAMI 0,368 < 0,05

Remarks: There is a strong positive correlation between H-FABP
and Killip classes (p< 0.001) and a moderate positive correlation
with TIMI, PAMI mortality risk scores (p < 0.05).

400
r=0733

p <0001
300

2001

100

Lever of H-FABP __ (ng/ml)

So,
ol

l; lDIOO 2000 .w'm 4000 .‘0‘00
Lever of NT-proBNP,____ (pg/ml)

Chart 3.5. Correlation between H-FABP and NT-proBNP
Remarks: Level of H-FABP and NT-proBNP are strongly positively
correlated with the coefficient r = 0.733 (p < 0.001).
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3.3.2. Early prognostic value of H-FABP in acute myocardial
infarction
Table 3.9. Correlation between H-FABP level with number of
complications
H-FABP level (ng/ml)
I's p
Number of complications 0,453 < 0,001
Remarks: H-FABP is positively correlated with the number of
cardiovascular events after AMI with p < 0.001.
Table 3.10. Utility of Simple Logistic Regression Analysis for the
relationship of some risk factors in prognosis of mortality after AMI
Risk factors  OR (Cl 95%) p
Age >75 2.11(0.60-7.46) >0.05
Gender  1.45(0.38-5.51) >0.05
Existing hypertension, cardiac  2.06 (0.25- 16.93) >0.05
ischemia, dyslipidemia, diabetes
Killip classes (lI- V) 5.93 (1.28-27.53) <0.05
Three major coronary arteries and/or  4.34 (1.42- 13.28) <0.05
mainstem damaged
An anterior-wall Ml 0.88 (0.26- 2.95) >0.05
STEMI 0.61 (0.20-1.83) >0.05
Left ventricular ejection  1.13 (1.07- 1.20) <0.001
fraction (LVEF)
H-FABP levels 0.98 (0.96- 0.99) <0.001
NT-proBNP levels 1(0.99-1) <0.05
Remarks: In the simple logistic regression model, the factors which
are significantly related with motarlity after AMI include Killip
classes (l1-1V), three major coronary arteries and/or mainstem
damaged, left ventricular ejection fraction, H-FABP and NT-proBNP
values with p < 0.05.
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Table 3.11. Utility of multiple logistic regression analysis for the
relationship of some risk factors in prognosis of mortality after AMI
Coefficient

Risk factors B OR (95% CI) p

Killip classes (II-1V) -6.946  0.01(0.00-0.392) <0.05
Left ventricular ejection fraction ~ 0.175  1.191 (1.080- 1.314) <0.05

Three major coronary arteries

and/or mainstem damaged 1.969 7.165 (1.169-43.914)<0.05

H-FABP levels -0.079 0.924 (1.001- 1.002) <0.05
NT-proBNP levels 0.001 1.001 (1.000- 1.002) <0.05
Constant 6.036

Remarks: Killip classes (lI-1V), left ventricular ejection fraction, three
major coronary arteries and/or mainstem damaged, H-FABP and NT-
proBNP levels are really independent factors which can predict in-
hospital motarlity after myocardial infarction with p < 0.05.

H-FABP NT-proBNP Killip

I AUC (CI 0.83(0.75 0.75(0.66 0,79 (0.71
1 B 95%)  -089) -082)  -0.86)
ol | Cutoff >11407 >960 >2
i) e |
" Se 8667 8000  80.00
Sp 7615 6972 7890
p <0001 <0001 <0.001

Chart 3.6. Prediction of receiver-operating characteristic
(ROC) curve of motarlity risk after myocardial infarction by
H-FABP, NT-proBNP and Killip classes
Remarks: H-FABP is considered to be the best factor to predict in-
hospital motarlity risk after myocardial infarction compared to NT-
proBNP level and Killip class (p < 0.05). The optimal cutoff level of
H-FABP in the prediction of motarlity after myocardial infarction is
more than 114.07 ng/ml and those of NT-proBNP and Killip are 960
pg/ml and 2, respectively.
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Table 3.12. Comparison of predicted mortality risk after myocardial
infarction by cutoff levels of H-FABP, NT-proBNP and Killip
classes

Parameters OR (CI 95%) p
H-FABP > 114.07 versus < 114.07 1472 (5.12-42.31)  <0.001
NT-proBNP > 960 versus < 960 7.14 (2.78- 18.35) <0.001
Killip > 2 versus < 2 12.14 (4.61- 31.99) <0.001
Remarks: Based on the cut-off value of each variable, the
estimated probabilities of death for patients after myocardial infarction
following the level of H-FABP, NT-proBNP and Killip are 14.72, 7.14
and 12.14 (p < 0,001), respectively.
Table 3.13. Comparison of predictive mortality values of H-FABP
after myocardial infarction when combined with NT-proBNP

Parameters Sensitivity (%) Specificity (%)
H-FABP + NT-proBNP 74.07 (53.72- 88.89) 84.13 (76.56- 90.03)
H-FABP + Killip 74.07 (53.72- 88.89) 80.95 (73.00- 87.40)

Remarks: When the H-FABP level is combined with NT-proBNP or
Killip class, it helps improve the specificity of motarlity prediction
after myocardial infarction.

mof

Survival rate %)

g

10 S 20 28
Hospital length of stay

Chart 3.7. Survival rates during hospitalization by H-FABP level
Remarks: If H-FABP is < 8,185 ng/ml, then the survival rate is high
(Log rank: p < 0,001).
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Chapter 4.
DISCUSSIONS

4.1. COMMON CHARACTERISTICS OF RESEARCH SUBJECTS
4.1.1. Anthropometric measures and cardiovascular risk factors

Age and gender in the patient group and control group are fairly
similar. For the former group, the average age is 62.29 + 13.52 with
the male to female ratio of 2.56. When it comes to risk factors,
dyslipidemia is the most common, standing at 57.51%.
4.1.2. Clinical and subclinical characteristics

There was 65.36% of the patients who were hospitalized before 6
hours. 34.64% of the experimental patients did not have stable chest
pain. There were 47.06% of patients with non-ST segment Elevation
Myocardial Infarction (NSTEMI) and 52.94% of patients with ST
segment Elevation Myocardial Infarction (STEMI). There were 144 out
of the total 153 patients (94.12%) who underwent an
echocardiogramand 72.92% of them had regional wall motion
abnormalities. There were 127 out of 153 patients (83,00%) who
experienced an coronary angiogram and three major coronary arteries
and/or mainstem damaged accounted for 29.92%.
4.1.3. Complications after myocardial infarction and risk scores

Regarding cardiovascular events, heart failure made up 33.99%,
arrhythmia at 56.21%, cardiogenic shock at 31.37%, recurrent Ml at
2.61%, mechanical complications at 7.84%, thrombosis at 5.23% and
death at 17.65%. Following TIMI risk scores, the patients with STEMI
were at high risk for complications, at 75% and the risk was lower at
38.27% for those with Non-STEMI. As for PAMI scores, the medium
and high risk probability rankings stood at 65.28%.
42 LEVEL AND DIAGNOSTIC VALUE OFH- FABP
COMPAREDAND COMBINED WITH OTHER BIOMARKERS
INPATIENTS WITH AMI
4.2.1. Role of H-FABP level in patients with AMI

In our research, the patient group had a median H-FABP level
of 67,00 (7,97- 136,71) ng/ml, much higher than that of the control
group at 4.84 (3.77- 5.98) ng/ml. The difference of the two groups is
statistically significant with p < 0.05. The low H-FABP level is also
recorded in healthy people in many other studies. The normal H-
FABP level is <7 ng/ml (Valle et al., 2008) and the medium level of
H-FABP ranges within 1.7 £ 0.95 ng/ml (Glatz, 2013).
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The study shows that serum H-FABP can be detectable as
early as 30 minutes from chest pain onset. It can increase rapidly,
reaching a peak of 125.54 (89.40- 178.51) ng/ml within 6-12 hours,
then decrease gradually and return to normal after 36 hours.
Characteristic of H-FABP level is similar in some other studies.
Myoglobin can be detectable after 1-2 hours, hitting its high point
after 6-9 hours, and returns to normal after 36 hours. CK and CK-
MB appear after 3-4 hours and reach their high in 10-24 hours. In
terms of high-sensitivity cardiac troponin T, although it is specific
for heart muscle, our research indicates that this biomarker can be
detected later after 3-6 hours and hits its highest point in 8-24 hours.
Studies of Singh Vikas (2010) and Glatz Jan F.C (2014) demonstrate
that the dynamics of biomarkers have the same trend.

Thanks to the early rise of H-FABP following the onset of
chest pain, it has become a potential biomarker in diagnosing acute
myocardial infarction (AMI).

4.2.2. Diagnostic value of H-FABP in AMI compared with CK,
CK-MB, hs troponin T and myoglobin

4.2.2.1. Cut-off level of H-FABP in diagnosis of myocardial
infarction

Based on the ROC curve, the test is considered positive when
H-FABP value is > 6.41 ng/ml. According to Anand K. Pyati
(2015), the cut-off level is > 6.32 ng/ml whereas it is > 5,2 ng/ml in
Mc Mahon’s study (2012). The area under the ROC curve of H-
FABP in our study sample is 0.91. It demonstrates that this test is
highly accurate for clinical application.
4.2.2.2. Accuracy and diagnostic value of H-FABP for MI within 0-6
hours in comparison with CK, CK-MB, hs troponin T and myoglobin

Within 0-6 hours following the onset, the area under the ROC
curve of H-FABP is 0.93 (KTC 95%: 0.89- 0.96), higher than that of hs
troponin T at 0.91 (KTC 95%: 0.87- 0.94), myoglobin at 0.86 (KTC
95%: 0.81- 0.90) and CK at 0,81 (KTC 95%: 0.76- 0.86) and CK-MB at
0.83 (KTC 95%: (0.78 — 0.88). According to the study of Kitamura
Mitsunobu (2013), the cut-off value is 6.2 ng/ml, the area under ROC
curve (AUC) within 2-4 hours after onset is 0.947 compared to hs
troponin T at 0.935 and CK-MB at 0.805. Within 0-3 hours following
the onset, the sensitivity of H-FABP is 84.62% (Sp: 84.31%;
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PPV: 64.71%; NPV: 94.16%), much better than that of hs troponin T at
78.85% (Sp: 95.42%; PPV: 85.42%; NPV: 92.99%) and other
biomarkers. Within 3-6 hours, the sensitivity of the biomarkers increase.
H-FABP increases from 84.62% to 91.67%; hs troponin T from 78.85%
to 85.42%; CK-MB from 73.08% to 85.42% ; CK from 69.23% to
79.17%; myoglobin from 78.85% to 81.25%. According to the study of
Ibrahim Elmadbouh (2012), the sensitivy of H-FABP, myoglobin, hs
troponin T and CK-MB at 0-3 hours after the onset is 81.8 %, 72.7%,
81.8% and 81.8%, respectively and all of them increase to 100% after
3-6 hours.

4.2.2.3. Accuracy and diagnostic value of H-FABP for MI within 6-24
hours in comparison with CK, CK-MB, hs troponin T and myoglobin

Within 6-24 hours after the onset of chest pain, the diagnostic
accuracy of hs troponin T is 0.94 (KTC 95%: 0.90- 0.97), higher than
that of H-FABP at 0.87 (KTC 95%: 0.8- 0.91). The areas under ROC
curve (AUC) of CK and CK-MB after 6 hours are higher at 0.87 (KTC
95%: 0.81- 0.91) and 0.88 (KTC 95%: 0.83- 0.92) than those before 6
hours. As for myoglobin, the area under ROC curve (AUC) at this time
is lower at 0.81 (0.75- 0.86). The change of AUC of other biomarkers
after 6 hours are also recorded in many other studies. The study of Kurz
(2011) shows that the AUC of hs troponin T stands at 0.817, higher than
that of H-FABP at 0.808 and myoglobin at 0.781. Within less than 6-12
hours, the sensitivity of H-FABP stands at 84.62% and goes down to
74.07% at less than 12-24 hours. In contrast, the sensitivity of hs
troponin T tends to go up, from 88.46% to 96.30%. The diagnostic value
of the three remaining biomarkers is not high. The cut-off level of H-
FABP is 4 ng/ml and it has a sensitivity of 95.8% within 6-8 hours,
higher than that of hs troponin T (91.7%), but the sensitivity of hs
troponin T after 12 hours is higher than that of H-FABP.

When a comparion is made among different biomarkers, H-
FABP has a good diagnostic value before 12 hours, optimal within 0-6
hours after the onset while hs troponin offers the best diagnostic value
right after 6 hours, especially after 12-24 hours. The diagnostic value of
the three biomarkers is much lower than that of H-FABP and hs
troponin T. Due to this characteristic, the combination of different
biomarkers will help make the best use of the advantage and mitigate
disadvantage of each biomarker.
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4.2.2.4. Accuracy and diagnostic value of H-FABP for Ml within the
first 24 hours after onset of chest pain in comparison with CK, CK-MB,
hs troponin T and myoglobin

When it comes to the accuracy, the areas under the ROC curve
of H-FABP and hs troponin T are 0.91 and 0.92, respectively. In terms
of their diagnostic value within 24 hours following an onset, hs
troponin T offers the highest value (Se: 85.62%; Sp: 95.42%; PPV:
94.93%; NPV: 89.90%), followed by H-FABP (Se: 84.97%; Sp:
84.31%; PPV: 84.42%; NPV: 84.87%) and CK-MB (Se: 81.70%; Sp:
81.05%; PPV: 81.17%; NPV: 81.58% ). CK and myoglobin have a
low diagnostic value with a respective sensitivity of 77.78% va
78.43%. These results are also recorded in the study of Banu where the
sensitivity of hs-troponin T and H-FABP is 94% and 82%,
respectively. The study of Reddy LL.(2016) shows that the sensitivity
of hs troponin T is 86%, higher than that of H-FABP at 78%.

Prior to 6 hours, H-FABP has a very good diagnostic value,
better than that of hs troponin T and other biomarkers. This finding is
extremely important since this is the golden time in AMI for doctors to
diagnose the disease and decide on timely interventions in order to
mitigate myocardial damage, improve the recovery of newly damaged
areas as well as mitigate mortality rates and cardiovascular events.
4.2.3. Combination of H-FABP with other biomarkers in diagnosis
of acute myocardial infarction

When H-FABP is combined with hs troponin T, the sensitivity
has increased to 91.90%. If all biomarkers are combined together,
the sensitivity is the highest (92.81%). When H-FABP is combined
with hs troponin T, then the sensitivity increases to 100% (LL
Readdy et al. (2016). Therefore, the combination of all biomarkers
will improve the sensitivity of the diagnosis at any time and this is
really necessary, especially in the early stage of AMI when clinical
and laboratory findings are ambiguous and doctors are too
embarrassed to diagnose the case.
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4.4. RELATIONSHIP BETWEEN H-FABP LEVEL AND
PROGNOSTIC FACTORS (KILLIP, TIMI, PAMI, NT-PROBNP)
AND EARLY PROGNOSTIC VALUE OF H-FABP IN AMI

4.4.1. Relationship of H-FABP and other prognostic factors of
Killip, TIMI, PAMI and NT-proBNP

Killip class is particularly significant in predicting mortality risk
after myocardial infarction. H-FABP level is strongly positively
correlated with Killip with the coefficient (rs) of 0.94 (p < 0.001). The
study of Nurwahyudi (2014) shows that the H-FABP level increase
with the severity of Killip class. The role of TIMI va PAMI risk scores
have been evaluated in many experimental studies. There is a
moderate correlation between H-FABP level and TIMI & PAMI risk
scores, and the correlation coefficients (rs) are 0,352 and 0,368,
respectively. The study of Dirk AAM Schellings (2016) shows the
similar correlation. The H-FABP is also positively correlated with NT-
proBNP with the coefficient (r) of 0.733 (p < 0.001). In the study of Ji
Hun Jeong (2016), NT-proBNP is considered to have a positive
correlation with H-FABP with the coefficient (r) of 0.438.

4.4.2. Early prognostic value of H-FABP in acute myocardial
infarction

There is a positive correlation between H-FABP and the
number of complications after AMI with the correlation coefficient
(rs) of 0.453 (p < 0.05). In the study of Yawei liu (2017), if H-FABP
level is > 15.47 ng/ml, cardiovascular events are more likely to
happen compared to the case when its H-FABP value is less than
15.47 ng/ml.

Death is a crucial event after acute myocardial infarction. When a
simple logistic regression analysis is carried out, the predictive factors of
in-hospital mortality after AMI include Killip classes (lI-1V), three
major coronary arteries and/or mainstem damaged, ejection fraction, H-
FABP and NT-proBNP levels with p < 0.05. When all these variables
are analysed in the multiple logistic regression model, Killip classes (11-
IV), three major coronary arteries and/or mainstem damaged, ejection
fraction, H-FABP and NT-proBNP levels are independent factors with p
< 0.05 which can predict mortality after MI. This shows that H-FABP is
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a prognostic factor of mortality independent of other factors. The study
of Kiyoshi 1. (2005) also demonstrates that H-FABP value has an
independent prognostic role from cardiovascular risk factors.

When the area under the ROC curve is used to define the cutoff
level to predict death event, the AUC of H-FABP is 0.83 (95%: 0.75-
0.89), the AUC of NT-proBNP is 0.75 (95%: 0.66- 0.82), the AUC of
Killip classes is 0.79 (95%: 0.71- 0.86). The comparison shows that the
diagnostic accuracy of H-FABP is the highest, followed by Killip class
and NT-proBNP. Based on the ROC curve, we have defined the cut-off
levels of H-FABP (> 114,07 ng/ml), NT-proBNP (> 960 pg/mL) and
Killip (> 2) to analyze predictive values for cardiovascular events. The
findings demonstrate that the predictive and diagnostic value of H-
FABP is better than those of other biomarkers. The sensitivity of H-
FABP is 86,67% compared to 80,00% of NT-proBNP and Killip
classes. When it comes to the different prediction of mortality rate, the
mortality rate for cases with H-FABP > 114,07 ng/ml, cases with NT-
proBNP > 960 pg/ml and Killip > 2 is 14,72 times, 7.14 times and
12.14 times, respectively. The combination of H-FABP with NT-
proBNP and Killip help increase the specificity in the prediction of
mortality after MI.

When carrying out the Kaplan-Meier survival analysis in the
patient group during their hospitalization, we have divided the levels of
H-FABP into four sub-groups of Q: < 8.185 ng/ml, Q. > 8.185- 67
ng/ml, Qs > 67- 136.355 ng/ml and Q4 > 136.355 ng/ml. The finding
shows that the sub-group with H-FABP < 8.185 ng/ml have a
better chance of survival compared to other sub-groups. In the study of
Ji Hun Jeong (2016), the levels of H-FABP are divided into the
following sub-groups of < 7.4 ng/ml, > 7.4 ng/ml , < 8.8 ng/ml and >
8.8 ng/ml. For the sub-group with H-FABP > 8.8 ng/ml, their mortality
rate is 3.25 times higher than that of the sub-group with H-FABP < 7.4
ng/ml. Following the study of Viswanathan K (2010), if H-FABP is
more than 6.48 ng/ml, the mortality rate is 2.62 times higher. These
authors also demonstrate that the survival chance is satisfactory for the
quartile of the lowest H-FABP.
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CONCLUSIONS

Through the research of H-FABP level with immuno-
turbidimetric H-FABP assay in 153 patients with AMI and 153
healthy subjects, we have come to the following conclusions:

1. Characteristics of H-FABP level in AMI

- H-FABP becomes detectable in blood very early within only
30 minutes after onset, increases very quickly, peaking at 6-12 hours
with the median concentration of 125.54 (89.40- 178.51) ng/ml, then
decreases gradually and returns to normal after 24-36 hours.

2. Diagnostic value of H-FABP for AMI compared and
combined with CK, CK-MB, hs troponin T and myoglobin

- The cutoff value of H-FABP in patients with AMI is more
than 6.41 ng/ml.

- The area under the ROC curve of H-FABP is the highest
within 0-6 hours: 0.93 (95% CI: 0.89- 0.96) and the AUC of troponin
hs is the highest within 6-24 hours: 0.94 (KTC 95%: 0.90- 0.97).

-The sensitivity, specificity, positive predictive value and
negative predictive value of H-FABP are 84.97%, 84.31%, 84.42% and
84.87%, respectively, lower than those of troponin T hs (85.62%,
95.42%, 94.93%, 86.90%), but higher than those of CK-MB (81.70%,
81.05%, 81.17%, 81.58%), CK (77.78%, 79.08%, 78.81%, 78.06%) and
myoglobin (78.43%, 75.16%, 75.95%, 77.70%).

- When H-FABP is combined with these biomarkers, then the
sensitivity is 92.81%, the specificity is 74.51%, positive predictive
value is 78.45%, and the negative predictive value is 91.20%.

3. Relationship between H-FABP and other prognostic
factors (Killip, TIMI, PAMI, NT-proBNP) and their early
prognostic values

- There is a significant relationship between H-FABP and
Killip classes (the difference among the groups is statistically
significant with p<0.001).
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- H-FABP level is strongly positively correlated with NT-
proBNP (r = 0.733) with p < 0.001.

- H-FABP level increases gradually from low-risk to high-risk
patient groups according to TIMI and PAMI scores. There is a positive
correlation between H-FABP and TIMI (rs = 0.352), PAMI (rs =
0.368) with p < 0.05.

- There is a significant relationship between H-FABP and
severity and number of complications with p<0.001).

- H-FABP is an independent factor which can predict mortality
risk during hospitalization successfully after Ml (OR= 14.72) with p <
0.05. When H-FABP is combined with NT-proBNP or Killip class, it
improves the prediction of mortality risk after AMI.

- In case of the quartile of H-FABP level (> 136.355 ng/ml), the
survival rate during hospitalization is low (p < 0.05).

RECOMMENDATIONS

1. H-FABP should be used regularly in patients with suspected
AMI and hospitalized early when clinical diagnostic criteria and
ECG findings are not specific to detect the disease. By this way, we
can detect the disease soon, avoid a misdiagnosis or omit essential
diagnosis.

2. H-FABP level should be combined regularly with other
biomarkers in patients with AMI to optimize diagnosis, contribute
considerably to risk stratification, optimize treatment strategies and
improve prediction and prognosis of disease outcome .
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