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PAT VAN PE

1. TINH CAP THIET CUA DE TAI

Tén thuong than cip 14 tinh trang thuong gip ¢ bénh nhan suy
tim cap va dugc goi 1a hoi chimg tim than typ 1. Ty 18 hoi chimg tim
than typ 1 khoang 32%-40% & bénh nhan nhap vién vi suy tim mat
bu cAp va 25-44% & bénh nhan suy tim cAp. Hau qua cta hoi chimg
tim than typ 1 lam kéo dai thoi gian ndm vién, ting nguy co tai nhap
vién, giam chét lugng cudc séng va tang ty 1€ tor vong. Hién nay, viéc
chan doan xac dinh hoi chimg tim than typ 1 chii yéu dua vao thay
d6i creatinin huyét thanh va luong nudc tiéu theo tiéu chuan cua
KDIGO. Do vy thuong chdm va it nhay cam, dan dén phat hién hoi
ching tim than typ 1 thudng mudn va lam tri hodn céac can thiép cd
logi cho bénh nhan. Neutrophil gelatinase associated lipocalin
(NGAL) 1a chudi polypeptide dugc san xuét tir bach cau da nhan
trung tinh. NGAL c6 vai trd trong chan doan va tién luong hoi ching
tim than. Tai Viét Nam da c6 nghién ctru vé NGAL trong chan doan
t6n thuong than cap va tién lugng bién ¢d tim mach trén bénh nhan
suy than cép hodc suy tim man. Tuy nhién, chwa c6 nghién ctru nao
vé NGAL trong chan doan va tién lugng hoi chimg tim than typ 1. Vi
vy chung toi tién hanh nghién ctru “Nghién ciru gid tri chdt chi
diém sinh hoc neutrophil gelatinase associated lipocalin huyét
twong trong chin dodn va tién lwong hi chirng tim than typ 1.

2. MUC TIEU NGHIEN CUU

2.1. M6 ta dac diém lam sang, can ldm sang va xdc dinh néng do,
gid tri chan dodn ciia NGAL huyét twong & bénh nhdn héi chirng tim
than typ 1.

2.2. Xdc dinh gid tri tién lwong song con ciia NGAL huyét twong
& bénh nhdn hoi chieng tim than typ 1.



3.Y NGHIA KHOA HQC VA THUC TIEN

3.1. Y nghia khoa hoc

Nghién ctru cung cép dd nhay, d¢ dac hi€u, gia tri tién doan
duong, gia tri tién doan am va dién tich duéi duong cong ROC va diém
cat cia NGAL huyét tuong trong chan doan va tién lwong hoi chimg tim
than typ 1 & bénh nhan suy tim cip hodc suy tim mét bu cap
3.2. Y nghia thye tién

Két qua nghién ctru giup tAm soat phat hién sém hoi chimg tim
than typ 1 ¢ bénh nhan suy tim cap hodc suy tim mat bu cap. Két qua
nghién ctru gitp tién lugng sdng con ndi vién, sau 1 thang va sau 12
thang ¢ bénh nhan suy tim cap hodc suy tim mat bu cap.
4. PONG GOP CUA DE TAI

Pay 1a nghién ciru dau tién trong nudc vé gia tri chat chi diém
sinh hoc NGAL trong chan doan va tién lugng hodi chung tim than
typ 1 (CRS1). Nghién ctru cung cép thong tin vé dic diém 1am sang,
can lam sang, ty 16 CRS1. Ngoai ra, bang cach so sanh hai nhom,
nghién ciru chung minh ty 1¢ tr vong & nhom c6 CRS1 cao hon
nhom khong c6 CRS1. Két qua ciia nghién ciru ciing cho thiy diém
cat toi wu ciia NGAL ngay 1 trong chan doan CRSI ciing nhu kiéu
phdi hop xét nghiém giira NGAL, Cystatin C va NT-proBNP cho
hiéu qua chan doan CRSI1 cao nhat. Nghién ctru xay dung dugc mo
hinh gém 2 bién s6 1a NGAL va Creatinin c6 thé du bao CRS 1 véi
thang diém va nguy co méc bao nhiéu phan trim duwa theo toan do.
Cubi cung, nghién ctru tim ra diém cit cia NGAL, NT-proBNP,
Cystatin C trong du doan tir vong ndi vién, sau 1 thang va sau 12
thang theo doi.
CAU TRUC CUA LUAN AN

Luan 4n dai 133 trang. it vin dé 2 trang, tong quan 33 trang, ddi
tuong va phuong phép nghién ctru 23 trang, két qua nghién ciru 42
trang, ban luan 29 trang, két luan 2 trang, han ché va kién nghi 2



trang. Trong ludn an c6 41 bang, 22 biéu dd, 9 hinh va 2 so dd.
Tai li¢u tham khao c6 130, trong d6 co6 10 tai liéu tiéng Viét 120
tai liéu tiéng Anh. C6 44 tai liéu tham khdo trong 5 nim gan ddy
chiém ty 1& 33,6%.

Chuong 1. TONG QUAN TAI LIEU

1.1. Tong quan vé hdi chirng tim than typ 1
1.1.1. Dinh nghia hji chirng tim thin

Hoi nghi dong thuan cua T chirc sang kién chat luong loc than
cip (ADQI) vao thang 9 nim 2008 ¢ Y da dua ra dinh nghia Hoi
ching tim than: “Hoi ching tim than 13 nhing rdi loan cua tim va
than ma rdi loan chirc ning cip hodc man cia co quan nay cé thé gy
r6i loan chtrc ning co quan kia”

1.1.2. Phan logi hi chitng tim thin typ 1

e Phan typ 1: T6n thuong tim mé&i dan dén AKI moi

e Phan typ 2: Tén thuong tim méi dan dén AKI trén nén man

e Phan typ 3: Suy tim mét bu cap din dén AKI

e Phan typ 4: Suy tim mét bu cip din dén AKI trén nén man.
1.1.3. Tiéu chudn chin dodn hji chirng tim thin typ 1

Bénh nhan nhép vién trong tinh trang pht phdi cap do ting huyét
ap voi chie nang tam thu that trai bao ton; suy tim mat bu cip; sdc
tim va suy that phai cip c6 creatinin ting so v6i lac nhap vién > 0,3
mg/dl (> 26,5 umol/l) hodc ting > 50%. Siéu 4m tim: co rdi loan vén
dong ving, day thit trai, hep hé van tim, tran dich mang ngoai tim,
xep tinh mach chu thi hit vao (loai trir ting thé tich ning), phinh hoic
boc tach dong mach chi. Siéu am than kich thudce than binh thuong
hay 16n, ty 1¢ tiy-vo bao ton, Doppler tudi mau than binh thuong, co
tang chi s6 khang tré (> 0,8 cm/s)



1.1.4. CAc chiit chi diém sinh hoc trong ton thwong thin cip

Céc chét chi diém sinh hoc trong bénh tim: troponin, BNP, NT-
proBNP, CRP, MPO, Copeptin, MR-proADM, Procalcitonin. Cac
chét chi diém sinh hoc trong bénh than: Creatinin, Albumin niéu vi
thé, NGAL, Cystatin C, KIM-1, NAG, Interleukin-18, Exosomes.

1.2. Tong quan vé NGAL
1.2.1. Céu triic phén tir NGAL

NGAL viét tit cua Neutrophil Gelatinase—Associated Lipocalin
con goi 1a Lipocalin bach ciu trung tinh, Lipocalin-2, Siderocalin,
24p3, hoic LCN2. NGAL, thudoc ho protein lipocalin, 1a chudi
polypeptid chira 178 amino acid, gdm mét cau ndi disulfur véi trong
lugng 21 kDa, nhung dugc glycosyl hoa nén trong lugng phan tir that
su 1a 25kDa. NGAL ton tai ¢ 3 dang: monomer trong lugng 25kDa,
homodimer ¢6 cau ndi disulfur trong lugng 45kDa, heteromer trong
lugng 135kDa c6 cau nbi cong hoa tri vdi chét gelatinase (MMP-9:
matrix metalloproteinase-9).

1.2.2. Chikc ning ciia NGAL: lién két va diéu hoa sat, hoa ing dong
bach cau, la yéu td ting truong

1.2.3. Dinh lwong NGAL: ky thuat ELISA: dya vao tinh dac hi¢u
ctia khang nguyén-khang thé. Cudong d6 mau cua phirc hop khang
nguyén-khang thé ty 1é thuan v6i nong dd NGAL c6 trong mau huyét
twong bénh nhan va dugc do ¢ budc song 450 nm.

1.2.4. Vai tré ciia NGAL: NGAL la chét chi diém sinh hoc gitip phat
hién sém ton thuong than c?ip, tir d6 ¢6 cac bién phap ctru van than
kip thoi gilp bao ton chiic ning than, tranh dugc diéu tri thay thé
than (RRT), giam ty 1¢ mic AKI va ty 1€ t&r vong cho bénh nhan. B9
chinh xic chian doan ton thuong than cip ciia NGAL huyét
tuong/huyét thanh 1a 17,9 (KTC 95%, 6,0-53,7)/0,775 (KTC 95%,
0,679-0,869). Nong d6 NGAL c6 gia tri tién lugng diéu tri thay thé



than vai OR 1a 12,9; AUC-ROC, 0,782. OR tur vong ndi vién la &,8;
AUC-ROC 0,706.
1.3. Vai tro cia NGAL trong hdi chirng tim thin typ 1: theo phéan
tich tong hop cla tac gia Michael Haase va cong su tir 19 nghién
ctru, hon 2500 bénh nhan, ndng d6 NGAL trong huyét tuong/huyét
thanh hay nudc tiéu c6 gia tri chan doan va tién luong ton thuong
than cap.
1.4. Cac nghién ciru trong va ngoai nuéc

Trén thé gidi c6 cac nghién ctru vé NGAL trong chan doan va tién
lugng CRS1 nhu cua tac gia Margarida Alvelos, Alan S. Maisel,
Nakada. Trong nuéc, tac gia Pham Ngoc Huy Tuan, Truong Phi
Hung ciing thuc hién nghién ctru vé NGAL nhung trén BN suy than
cép va hoi chimg vanh cap. Do vy, chua c6 nghién ciru trén CRS1

CHUONG 2: POI TUQNG - PHUONG PHAP NGHIEN CUU

2.1. POI TUQNG NGHIEN CUU

Tt ca bénh nhan nhap khoa Hdi sirc tim mach va khoa Tim mach can
thiép bénh vién Nhan Dan 115 Thanh Phé Ho Chi Minh trong thoi gian tir
thang 09/2018 dén 06/2019 va theo ddi sau xuat vién 12 thang,

2.1.1. Tiéu chudn chon bénh: Suy tim cip hodc phu phdi cip hoic
sdc tim, hodc suy tim mat b cap va dong y tham gia nghién ctru

2.1.2. Tiéu chudn logi trir: Thoi gian nam vién < 2 ngay; suy da tang
hay sdc nhiém khuan; AKI do thudc can quang; dang chay than nhan
tao, thim phan phiic mac; ghép than; viém gan tién tién; viém tuy
cip; sir dung corticoid liéu cao dai ngay, cyclosporin; bénh 1y 4c tinh.
2.1.3. Tiéu chudn chén dodn suy tim cdp theo Hpi tim mach Chéu
Au 2016: Suy tim cap la tinh trang khoi phét nhanh hodc ning hon



cua cac tri€u chirng va/hodc dau hi€u cua suy tim, de doa tinh mang,
thuong dan dén nhap vién, can danh gia va diéu tri cap ctru/khan cap

2.1.4. Tiéu chudn chén dodn ton thwong thin cip theo KDIGO

Tang Creatinin huyét thanh > 0,3 mg/dL (> 26,5umol/l) trong
vong 48 gid; hoic ting 50% Creatinin huyét thanh trong 7 ngay.

2.1.5. Tiéu chudn chén dodn hji chieng tim than typ 1

Bénh nhén nhép vién c6 1 trong cac tinh trang sau: phu phdi cip
do tang huyét ap voi chirc nang tam thu that tréi bao ton; suy tim mat
bu cép; soc tim va suy that phai cap c6 Creatinin ting so v6i liic nhap
vién > 0,3 mg/dl (= 26,5 pmol/l) trong vong 48 gio.

2.2. PHUONG PHAP NGHIEN CUU

2.2.1. Thiét ké nghién ciru: Thiét ké nghién ctru: doan hé¢, tién ctru
2.2.2. Tinh ¢¢ mdu: Ubc lugng c& miu cho muc tiéu 1: ¢& mau tdi
thiéu 12 67 bénh nhan. Udc luong ¢& mau cho muc tiéu 2: ¢& mau
téng cong ca hai nhom 1a 104 bénh nhan. Nhu vdy, ching t6i chon
c& mau dé théa cho ca 2 muc tiéu 1a > 104 bénh nhan.
2.2.3. C4c buéc tién hanh

Hoi tién str tim mach hay bénh noi khoa di kém. Hoi bénh st va
khéam 1am sang. Thuc hién cic xét nghiém: Creatinin huyét thanh do
2 1an, lan 1 lay mAu vao sang hom sau khi nhdp vién va 1 miu sau
nhap vién 48 gio. Pinh lugng nong d6 NGAL huyét twong, NT-
ProBNP va Cystatin C huyét thanh: 1 lan vao sang ngiy hom sau
nhédp vién. Cac xét nghiém khac: Troponin I, khi mau dong mach,
cong thirc mau, glucose mau, ure, dién giai dd, AST, ALT. bo loc
cau than udc tinh eGFRCKDEPI. ECG, X quang nguc thang, siéu
am tim. Ghi nhan thudc bénh nhan duoc st dung. Két cuc 1am sang:
thoi gian ndm vién, tir vong do moi nguyén nhén, tir vong do nguyén
nhan tim mach trong bénh vién/bénh ning xin v&, tir vong sau 30
ngay, tai nhap vién trong 30 ngiy, tir vong 12 thang sau xuét vién.



2.2.4. Xir Iy 56 ligu

S6 liéu duoc xtr ly bﬁng phﬁn mém SPSS version 26, phﬁn mém
MedCalc version 19.0.5 va phan mém R studio version 1.2.5001.
Bién dinh lugng: trung binh + d¢ 1éch/ trung vi va khoang t phan vi.
Bién dinh tinh: tan s6 (ty 1& %). So sanh sy khac biét giita 2 s6 trung
binh: phép kiém t khong ghép cip hodc phép kiém Mann-Whitney U
test. So sanh sy khac biét giira 2 ty 18: phép kiém y2, Fisher’s exact
test. Khao sat mdi twong quan tuyén tinh gitta 2 bién dinh luong
duogc biéu thi bang hé s6 r va kiém dinh bang gia tri p. Tim mé hinh
hoéi quy t6i uu bang phuong phip BMA. Xay dung toan do
(nomogram) du bio CRS 1 bang gbi rms trong phadn mém Rstudio.
Phan tich x4c suat song con: Kaplan-Meier. Tién lugng séng con
bang hdi quy Cox. Panh gia do chinh xac ciia xét nghiém bang vé
duong cong ROC va tinh dién tich dudi duong cong ROC AUC
2.3. Dao dirc trong nghién ctru

Pé tai dugc thong qua cac hoi dong dao dirc cia truong Pai hoc
Y-Duoc Hué, Pai hoc Hué va Hoi déng dao duc cua Bénh Vién
Nhan Dan 115. T4t ca bénh nhan déu tw nguyén tham gia nghién ctru
va dong ¥ tham gia bang vin ban. C4c xét nghiém trong nghién ctru
do nghién ctru vién chi tra. TAt ca cac thong tin bénh nhan déu duoc
giit bi mat va sau d6 s& huy bo toan bo sb liéu néu khong st dung.

CHUONG 3: KET QUA

Trong thoi gian tir thang 09/2018 dén thang 06/2019, c6 172 ca
nhap vién dugc chan doan ban déu 14 suy tim cip hodc suy tim mat
bu cdp. Trong do, 139 ca thoa tiéu chudn nhan va khong c6 tiéu
chuin loai trir duge dua vao nghién ctru. Ty 16 CRSI 1a 34,5% (48
BN). Sau 12 thang theo ddi, c6 10 ca mit theo ddi chiém ty 1& 7,2%.



3.1. PAC PIEM CHUNG CUA MAU NGHIEN CUU
3.1.1. Péc diém déin sé hoc

Tudi trung binh ciia mau nghién ciru 1a 66,11 + 15,77. Tudi trung
binh nhém CRS 1 thip hon nhom khong CRS 1, p > 0,05. Nam/nit =
70/69 =1,01. C6 sy twong dong vé gidi tinh giita 2 nhém. BMI trung
binh 1a 23,34 + 3,14. Khong c6 su khéc biét vé BMI gitta 2 nhom
3.1.2. Pic diém lam sang

Nhip tim nhanh véi trung vi 1a 102 lan/phut (87,75 - 114,0). Chan
doan phu phoi cap chiém ty 18 43,2%:; suy tim mat bu cap 39,6%; soc
tim 16,5%; NMCT cép 39,6%, ST chénh 1én 9,4% va khong ST
chénh 1én 30,2%. Suy tim EF > 50% chiém 50,8%; EF < 40% chiém
27,3%, EF 40-49% chiém 21,9%. Cé su khac biét vé ty 1¢ phu phoi
cép gitra 2 nhém CRS 1 va khéng CRS1, p = 0,039.
3.1.3. Ty Ié cdc phdn typ ciia CRS 1: phan typ 1 chiém ty 1& cao nhat
(52,1%); ké dén phan typ 3 (22,9%), phan typ 4 (14,6%) va thap nhat
1a phén typ 2 (10,4%).
3.1.4. Pic diém cén lim sang: Hinh anh phu phoi cap 32,4%; bong
tim to 48,2%; nhip xoang (77%). C6 su tuong dong vé dic diém hinh
anh hoc luc nhép vién gitra 2 nhém CRS1 va nhom khong CRS1. EF
trong nhdm ¢ CRS 1 thap hon nhém khéng CRS1, p > 0,05.



Bang 3.7. Két qua xét nghiém ctia nhém c6 CRS 1 va khéng CRS1

Két qua xét CRS1 Non-CRS1 Tong Gia tri
nghiém n Gia tri n Gia tri n Gia tri p
12,67 8,09 9,82
U m® |47 ' 87 ' 134 ' <0,001**
re (mmol/l) 8,5- 19,4 5,44 - 11,67 6,18 - 14,70
Creatinin N1 2,44 1,08 1,31
48 91 139 <0,001**
(mg/dr) @ 144-421 0,83-1,47 0,99-2,24
22,00 64,00 47,00
@) ’ ' ' < sk
eGFRckp-eei: @ | 48 1344 91 28. 85 139 2376 0,001
2,84 1,07 1,29
ini (b) ’ ' ’ < sk
Creatinin N3 48 136- 4,87 91 0,80 - 1,44 139 0.87-2.34 0,001
19,50 67,00 50,00
FRcko- 4 1 1 <0,001**
SGFRaxo 2pive 8 10,50- 48,75 o 38-87 39 23-79 0,00
Cystatin C 2,38 1,31 1,47
4 1 1 <0,001**
(mg/) ® 8 1,79 - 3,05 o 1,06 - 1,63 39 1,13-2,26 0,00
NT-proBNP 20131,00 6130,00 8340,00
proe 48 o1 139 <0,001%*
(pg/ml) 6265,5-35000 2900 - 16144 3860 - 25217
Troponin | 251,60 283,40 275,05
44 1 *ox
(pg/ml) © 61,98-5484,4 86 41,7-3885 4 30 47,3 -3928,7 0,553

Gid tri: (a) TB £ DLC (b) Trung vi (25%-75%)
*Kiém dinht **Kiém dinh Mann-Whitney
Nhan xét: Nong do Ure, Creatinin N1 va N3, Cystatin C va NT-
proBNP ¢ nhém c¢6 CRS1 cao hon nhdém khong CRS1, p < 0,05. Bo

loc cau than wdc tinh theo creatinin ngay 1 va ngay 3 & nhom cé

CRS1 thap hon nhém khong CRS1, p < 0,05.

3.1.5. Pic diém két cuc lim sang: Thoi gian ndm vién chung cia 2

nhém trung vi 1a 9 ngay. Thoi gian nam vién & nhom CRS1 tuong

ddng voi nhom khéng CRS1. Ty 1é tir vong ndi vién va tir vong do

nguyén nhan tim mach & nhéom CRS1 cao hon nhom khong CRS1, p

< 0,05. Ty 1é tr vong trong 30 ngay, tir vong sau 12 thang & nhdm
CRSI tuong dong véi nhém khong CRSI, p > 0,05. Ty 16 tai nhap
vién trong 30 ngay khong khac biét gitta 2 nhom, p > 0,05.




3.2. GIA TRI CHAN POAN CRS1 CUA NGAL HUYET TUONG
3.2.1. Khdo sdit néong dp NGAL huyét
twong & mdu nghién ciru: Nong do

1000

s 589,87
511,63

NGAL huyét twong cé trung vi la
327,13 ng/ml (205,38-516,66) ng/ml. =z |
Néng do NGAL huyét tuong trong | - b
nhém CRS1 cao hon nhém khéng |

NGAL (ng/ml)

T T
CRs1 Non-CRS1

CRS1, p<0,05. Biéu db 3.3. Néng do NGAL
huyét tuong & nhém cé6 CRSI1 va
khdng cé CRS1

3.2.2. Mé hinh da bién toi wu dw bdo
CRS1: Trong 11 mé hinh phan tich BMA dua ra, két qua chon duoc
5 md hinh t6i uu nhat v6i xac sut hau dinh tich liy 1a 0,737. Mo
hinh 1 vé6i bién CreatininN1 va NGAL 1a mé hinh kha di nhat dé dy
bao CRS1. Hé s6 hdi quy cho timg bién: CreatininN1 (7,09x10-2) va
NGAL (6,72x10-4). M6 hinh nay giai thich dugc 20,5% phuong sai
ctia gia tri du bao CRS1 va BIC thap nhét vai -21,0.

CreatininN1
NT-proBNP
NGAL

Ure

Bénh thin man

Biéu d 3.9. Cac m6 hinh dugc chon du bao CRS1 theo BMA

Nhan xét: Phin mau do trén biéu dd biéu dién cho cac hé sb hoi
quy duong tinh. Trong biéu d ndy, NGAL c6 tin sudt xuat hién 1a
78,6%, tiép dén 13 CreatininN1 vo&i tin suét xuét hién 1a 65,9.
Phuong phéap phan tich BMA cho ra 11 md hinh, trong d6 c6 5 md
hinh t6t nhét theo tht tu trén biéu dd tir 1 dén 5.
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3.2.3. Xay dwng mé hinh dw bao CRS1

Phuong trinh du bdo CRS1 nhu sau: Odds ratio = ¢’, véi y = -
0,119+ 0,0004 x NGAL + 0,176 x CreatininN1.
Bidm l? 1|0 2|0 SIO 49 59 Eip 79 SIO QIO 1 l?O
NGAL r T T T T 1
0 100 300 500 700 a00
CreatininN1mg T T T T T T T T T T T T 1
0 1 2 3 4 a B T 8 9 10 11 12 13
Téng diém r T T T T T T T 1
0 20 40 60 a0 100 120 140 160
Nguy co CRS1 r T T T T T 1
01 02 0304050607 08 09

Hinh 3.1. Toan d

6 (nomogram) du bao CRS1

Do chinh xac: 74,3%, Kappa=0,37; AUC = 0,68. D6 chinh xac, do
nhay, d0 dac hiéu, gia tri tién doan duong, gia tri ti€n doan am brfmg

ma tran nhidm 13n (confusion matrix) tuong tng 72,7%; 78,4%;

61,1%; 80,6%; 57,9%. Xay

dung nomogram (Toan dd) chin doan

CRS1 dua vao 2 bién sb: Creatinin va NGAL theo Hinh 3.1.

3.2.4. Gia tri chin doin CRS1 ciia NGAL huyét twong, Cystatin

C va NT-proBNP

AUC - 0.786
P 0,001

L 1

- NT_proBNP

S0 100

40 60
100 - B dae hign

30 100

40 60
100 - DG ddc higu

Biéu db 3.4. Puong cong ROC
xéc suét du bao CRS1 khi két hop
NGAL huyét trong véi Cystatin C

va NT-proBNP (n=139)

Biéu db 3.3. Puong cong ROC ctia NGAL huyét
tuong, Cystatin C, NT-proBNP trong chan doan
CRS1 (n=139)
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Diém cit t6i wu dé chan doan CRS1 ciia NGAL 1a 353,23 ng/ml,
AUC 12 0,734 (KTC 95%: 0,652 - 0,805, p < 0,001), d6 nhay 75,0%,
d6 dac hiéu 69,2%, gia tri dy doan duong 56,3%, gia tri dy doan am
84,0%. Khi két hop NGAL, Cystatin C va NT-proBNP, x4c suét du
bédo CRSI1 c6 diém cat téi vu la 0,42311, AUC 14 0,786 (KTC 95%:
0,708 - 0,851, p < 0,001), 6 nhay 64,6 %, d6 dac hié¢u 90,1%, gia tri
du doan duong 77,5%, gia tri du doan am 82,8%. Khi phéi hop 2
hogc 3 chit chi diém sinh hoc NGAL, Cystatin C va NT-proBNP, d¢
nhay cia chan doan giam, trong khi d6 d dac hi€u cua chan doan s&
tang 1én so véi 1 chat chi diém sinh hoc. Khi phbi hop ca 3 chat chi
diém sinh hoc NGAL, Cystatin C va NT-proBNP thi d6 dic hiéu cia
chén doan la cao nhét 90,1%, gia tri dy doan duong cao nhét 77,5%,
ty s6 kha di cao nhat LR (+) 14 6,530.

3.3. GIA TRI TIEN LUQONG SONG CON CUA NGAL O BENH
NHAN HQI CHUNG TIM THAN TYP 1
3.3.1. Gia tri tién lwgng tir vong theo nong dd ciia NGAL

Diém cét tdi wu dé tién lugng tir vong ndi vién cia NGAL la
399,58 ng/ml, AUC la 0,657 (KTC 95%: 0,572 - 0,736, p < 0,05), do
nhay 71,4%, do dac hiéu 66,1%, gia tri du doan duong 27,3%, gia tri
du doan 4m 92,9%. Biém cit toi wu dé tién luong tir vong trong 12
thang theo ddi sau xut vién cia NGAL 1a 383,74 ng/ml, dién tich
dudi duong cong AUC 1a 0,651 (KTC 95%: 0,558 - 0,736, p < 0,05),
d6 nhay 62,8%, do dac hiéu 68,4%, gia tri du doan duong 52,9%, gia
tri du doan am 76,5%.

3.3.2. Mbi lién quan giira cic chi diém sinh hoc dén tir vong trong
bénh vién va 30 ngay sau xuit vién

Két qua phan tich hoi quy logistic don bién cho thay c¢6 3 bién s6
néng d6 NGAL >399,58 ng/ml, Cystatin C >1,59 mg/l va NT-
proBNP >7177 pg/ml 1a céc yéu t6 c6 kha ning tién lugng tir vong
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trong bénh vién véi (OR 4,87 (1,76 - 13,53), p= 0,002; OR 2,92
(1,10 - 7,76), p=0,032; OR 7,11 (1,99 - 25,44), p= 0,003). Két qua
phan tich hdi quy logistic da bién con 2 bién s6 ndng do NGAL
>399,58 ng/ml va NT-proBNP >7177 pg/ml 1a cac yéu t6 c6 kha
nang tién lugng tir vong trong bénh vién véi (OR 3,76; KTC 95%
1,07 - 13,20; p = 0,039; OR 5,54 KTC 95% (1,38 - 22,34); p =
0,016). Két qua phan tich hoi quy logistic da bién cho thiy c6 2 bién
s6 nong d6 NGAL >399,58 ng/ml va Cystatin C >1,59 mg/ml 1a cac
yéu té ¢ kha ning tién luong tir vong trong 30 ngdy sau xuit vién
voi (OR 5,26; KTC 95% 1,07 — 25,77; p = 0,041; OR 13,22 KTC
95% (1,65 — 106,22); p = 0,015).
3.3.3. Cac yéu t6 lién quan dén thoi gian séng thém trong 12
thang theo d6i sau xuit vi¢n

Trong 12 thang theo ddi sau xuét vién, nhom CRS1 ¢6 trung binh
thoi gian song 214,77 ngay thip hon nhém khéng CRS1 (276,06
ngay). Su khac biét khong co y nghia théng ké p > 0,05. Thoi gian
song trung binh 12 thang theo ddi sau xuét vién cia nhém NGAL >
383,74 ng/ml thip hon nhém NGAL < 383,74, p < 0,05.

1.0
0] —
067 L

1 150 200 a0, 400
Thoi gian theo déi (ngay)

Xic sudt song con (%)

1% 00 w0
Théi gian theo doi (ngiy)

Biéu db 3.8. Xéc suit sbng con & nhom Biéu df) 3.9. Xac syét sbéng con theo
¢ CRS1 va khong c6 CRS1 (n=129) diém cat NGAL huyét trong (n=129)
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Bang 3.20. Mb hinh hdi quy Cox don bién va da bién cac yéu t6 c6
kha ning tién luong tir vong 12 théng theo ddi sau xuat vién (n=129)

Phan tich don bién Phan tich da bién
Bién doc lap e e
A Gia t Giat

HR (KTC 95%) 'Z ™ HR (KTC 95%) "; "
CRS1 1,68 (0,94 - 3,01) | 0,082 | 1,16 (0,53 - 2,53) | 0,706
NGAL >383,74 ng/ml 2,43 (1,35 -4,39) | 0,003 | 2,18 (1,01 - 4,70) | 0,046
Cystatin C >1,77 mg/I 0,52 (0,29 - 0,92) | 0,025 | 0,93 (0,35 - 2,45) | 0,876
NT-proBNP >7177 pg/ml | 3,13 (1,62 - 6,05) | 0,001 | 2,63 (1,25 - 5,55) | 0,011
CreatininN1 mg 1,06 (0,91 - 1,23) | 0,443 | 0,86 (0,65 - 1,15) | 0,312

Nhin xét: Két qua phan tich hoi quy Cox da bién cho thiy c6 2
bién s6 nong d6 NGAL va NT-proBNP 1a cac yéu t6 co kha ning
tién luong tr vong 12 thang sau xuét vién véi (HR 2,17; KTC 95%
1,00-4,70; p = 0,049; HR 2,90 KTC 95% (1,34 — 6,25); p = 0,007).

CHUONG 4: BAN LUAN

4.1. PAC PIEM CHUNG MAU NGHIEN CUU
4.1.1. Pic diém dan s hoc

Ty 1€ CRS 1 trong nghién clru cta chung toi la 34,5% va thuong
gdp & bénh nhan trén 50 tudi (81,2%) tuong tw véi két qua ghi nhan
ctia cac nghién ciru khac. Két qua nghién ciru ctia chiing toi cho thiy
2 nhom nghién ciru khong khac biét nhau vé ty 1& gioi va BMI Khi
so sanh v6i cac nghién ciru khac, tudi trung binh trong nghién ciru
ching t6i 1a: 66,11 £ 15,77 thap hon tudi trung binh trong cac nghién
clru cla tac gia Nguyén Hoang Minh Phuong (74,1 £ 12,3 tudi),
Belziti César A 78 £ 14 tudi, Margarida 75 £ 12 tudi, Nakada 74,7 +
11,3 tudi, Alan S. Maisel 71 + 13,8 tudi, cao hon nghién ctru cua tac
gid Aghel (61 = 15 tudi). Diéu nay 1a do dic diém dan sd tai noi
nghién ctru khac nhau. Khi so sanh ty 16 vé& gi6i tinh thi két qua
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ching t6i ¢6 ti 1¢ nir thip hon nam (nit: nam x4p xi 2:3) twong tu két
qua cua tac gia Nguyén Hoang Minh ciing nhu cac tic gia ngoai
nudce khac nhu Belziti César A, Margarida, Nakada, Alan S. Maisel.
4.1.2. Dic diém 1y do nhip vién

Pa s6 bénh nhan nhap vién vé6i 1y do khé thé (79,1%), dau nguc
(18%). Ly do nhap vién kho thé chiém da s vi tiéu chuén chon bénh
1a suy tim cip hodc dot mét bu cta suy tim man. Diéu nay phu hop
v6i ghi nhan cta y van 1a da s6 (90%) bénh nhan suy tim cap nhap
vién vi kho tho. Co 18% nhap vién vi dau nguc phu hop 39,6% bénh
nhan bi nhdi mau co tim cap. Cé su twong dong vé 1y do nhap vién
gitra 2 nhom c¢6 CRS 1 va nhém khéng CRS 1 do ca 2 nhém bénh
nhan nhap vién 1a suy tim cip hodc suy tim mat bu cap.
4.1.3. Pic diém tién cin

Tién can ting huyét 4p & nhdm CRS 1 cao hon khéng CRS. C6 su
tuong dong vé tién cin bénh van tim, dai thdo dudng, tai bién mach
mau ndo cii, bénh thdn man gilta 2 nhém, giéng véi ghi nhan cua
Wenxu Hu.
4.1.4. Dic diém 1am sang

Tan s tim nhanh luc nhap vién tuong tu nghién ciru ciia Tobias
Breidthardt. Huyét 4p tim thu, huyét 4p tAm truong thap hon két qua
nghién ctru ciia Nakada. PO bio hoa oxy thip hon nghién ciru cua
Tobias Breidthardt. C6 sy twong dong vé dau higu sinh ton lic nhap
vién, chan doan giita 2 nhém c¢6 CRS 1 va nhoém khong c6 CRS 1.
Diéu nay cho thay tinh trang bénh lac nhap vién giita 2 nhom gan
nhu tuong duong nhau. Cé sy khac biét vé chan doan giita nghién
clru ciia chung toi va tac gia Nguyén Hoang Minh Phuong 1a do dic

diém bénh vién noi lay mau.
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4.1.5. Pic diém cin lam sang

Phan typ 1 chiém ty 1¢ cao nhat do hau hét bénh nhén suy tim mai
khoi phat va ton thwong than cdp mdi xuéat hién. Ching t6i khong
thdy c6 su khac biét vé dic diém hinh anh hoc nhu XQ nguc, ECG,
siéu am tim gitta 2 nhoém. EF cua cac bénh nhan khong thip nhu
trong nghién ctru cua Alvelos do tac gia chi chon nhiing ca suy tim
cép. Cac xét nghiém sinh héa mau giita 2 nhom ciing khong co su
khac biét, cho théy tinh trang bé&nh luc nhap vién cia 2 nhém kha
tuong ddng nhau. Nong do CreatininN1 va CreatininN3 trung binh
ctia nhom CRS1 cao hon nhom khéng CRS 1, p < 0,001. Két qua nay
khac nghién ctru ctia Alvelos. Tuong tu voi Cystatin C va NT-
proBNP & nhom CRS1 cao hon nhém khéng CRS1, p < 0,001. eGFR
theo creatinin ngay 1 va ngdy 3 cua nhom CRS1 thap hon so véi
nhém khong CRS1, p < 0.001 do da s6 bénh nhin & nhém c6 CRS1
nhap vién trong tinh trang giam do loc cau than nhiéu so v&i nhom
khéng CRS1. Nong d6 NT-proBNP cua nhém CRS] ting ¢ y nghia
thong ké (p < 0,001) so v6i nhom khong CRS1. Két qua nay ciing
tuong ty nhu ghi nhan ctia De-Qiang Zhang.
4.1.6. Pic diém két cuc 1am sang

Thoi gian nam vién nhom CRS1 dai hon nhém khéng CRS1. Két
qua nay tuong dong voi két qua nghién ciru cua Alvelos. Ty 18 tir
vong chung trong bénh vién (bao gdm ca bénh ning xin vé) cua
nghién ctu chuing t6i la 15,1%, tuong tu nhu ghi nhén cua cac
nghién ctru trude day. Trong két qua nghién ciru ciia tic gia Wenxu
Hu 23,2% bénh nhan CRS1 tir vong trong bénh vién tuong tu nhu
ghi nhan cua chung t6i c¢6 25% bénh nhan CRS1 tir vong ndi
vién. Ty Ié t&r vong nodi vién cua nhém c¢6 CRS1 cao hon gép 2,5 lan
so voi nhom khong CRS1(p= 0,018), cho thiy CRS1 c6 thé 1a yéu t6

lién quan tién lugng tir vong ndi vién ¢ bénh nhén suy tim cap. Tuy
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nhién, ty 1€ tai nhap vién va ty 1€ tor vong trong vong 30 ngay hay 12
thang sau xuit vién thi chung t6i khong ghi nhan c6 su khac biét co ¥
nghia giita 2 nhém (p > 0,05). Didu nay co thé giai thich 1a do bénh
nhan CRS1 14 ton thuong than cip trong thoi gian ngin (48 gid dén 7
ngdy), néu bénh nhan hdi phuc hoan toan do diéu tri thi tién lwong
sau xuét vién giéng v&i bénh nhan khong c6 CRS1.
4.2. GIA TRI CHAN POAN CRS1 CUA NGAL HUYET TUONG
4.2.1. Nong @6 NGAL huyét twong & maiu nghién ciru

Nong d6 NGAL huyét twong trong nhom c6 CRS 1 cao hon nhém
khong CRS 1, p < 0,001 twong ty nhu bao cao ctia Tecson
4.2.2. M6 hinh da bién t6i wu dy bso hi chimg tim than typ 1

Tiéu chi chung dé chiing t6i chon mé hinh téi wru 1a mo hinh phai
dam bao céc diéu kién sau: don gian; dy du; c6 y nghia thuc té. Qua
két qua chon mé hinh hdi quy téi uu theo phuwong phap BMA dugc 5
md hinh, trong ¢6 mé hinh 1 véi BIC nho nhét (-21) va post prob cao
nhit 0,273 dwoc xem 1a md hinh t6i wu nhat gom co 2 bién sd:
CreatininN1 va nong d6 NGAL huyét twong c6 twong quan véi hoi
ching tim than typ 1.
4.2.3. Xay dung mo hinh du bao hi chirng tim than typ 1

Pé xay dung toan do, dau tién chung t6i tim cac yéu td tuwong
quan doc 1ap v6i CRS 1 bang phuong trinh hdi quy da bién, sau d6
tim mo hinh t6i wu twong quan giita cac bién s6 va CRS 1 bang
phuong phiap BMA nhu trén va dugc md hinh 1 gdm hai bién s6
Creatinin N1 va NGAL huyét trong. Chung t6i xay dung mé hinh dy
bdo CRS 1 véi 2 bién NGAL huyét twong va ndng do creatinin N1
dugc phuong trinh dy béo sau: Odds Ratio = €’ voi y = -0,119+
0,0004 x NGAL + 0,176 x CreatininN1 va toan d6 (nomogram) véi
AUC=0,68. Két qua nay khac két qua nghién ciru ciia Zeyuan Fan
nomogram gf”)m 6 bién: tuéi, dai thao duong, hsCRP, eGFR, phan d¢
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NYHA va ty s albumin/creatinin nudc tiéu, AUC = 0,885; tuy nhién
xét vé tinh 4p dung thi mé hinh cia tic gia gdm qua nhiéu yéu td,
khé nhé, kho thyc hién thuong quy. Toan d6 du biao CRS1, gia tri
ctia mdi bién sb twong Gmg v6i diém trén thang diém. Téng diém cua
2 bién sb s& dugc xac dinh trén “Tong diém” va ddi chiéu xubng
thang “Nguy co CRS1” dé xac dinh x4c sudt mac CRS1. Véi tong
diém co dugc & mdi bénh nhan, toan dd cho phép suy ra nguy co
mac CRS 1 tir 10 dén 90%. Nhin chung, toan d6 nay don gian va dé
ap dung trén 1am sang.
4.2.4. Gia tri chan doan CRS 1 ciia NGAL huyét tuwong

Trong nghién ctru cia ching t6i, diém cit tdi wu dé chan doan
CRS 1 ctia NGAL la 353,23 ng/ml cao hon Alvelos (170 ng/L) do
tac gia Alvelos str dung ndng d6 NGAL huyét thanh con ching toi
thi 14y NGAL huyét twong. Khi so sanh AUC cua 3 chat chi diém
sinh hoc NGAL, Cystatin C, NT-proBNP thi AUC cua Cystatin C
cao hon NGAL va thap nhat 1a NT-proBNP. Tuy nhién, khi xét vé& do
nhay trong chan doan thi nong d6 NGAL c6 gia tri tuong dwong voi
cystatin C trong chan doan hoi chimg tim than typ 1. Theo y van,
NGAL c6 vai tro trong danh gia ton thuong té bao 6ng than con
Cystatin C chu yéu dé danh gia muc loc cau than. NGAL huyét
tuong twong quan tot nhit v6i eGFR. NGAL huyét twong tot hon
creatinine va cystatin C dé du doan GFR <78 ml/phit/1,73 m?. Téc
gia Alberto Palazzuoli ciing ghi nhan twong tir vé NGAL nhu mot chi
diém t6n thuong dng than va rdi loan chirc ning than & bénh nhan
suy tim c?ip. NGAL c6 thé 1a mot cong cu hd tro trong viéc nhan biét
som cac bénh nhan suy tim cAp hodc suy tim mat bu cip sé& tién trién
CRS1. AUC cua NGAL 1a 0,734 va dinh lugng NGAL duy nhét
(ngay dau tién) co thé x4c dinh cac bénh nhan xuat hién CRS 1 trong
vong 48 gir & diém cat NGAL > 353,23 ng/ml. Cac nghién ctru trude
day da xac dinh NGAL ting som c6 lién quan dén ton thuong than

18


https://pubmed.ncbi.nlm.nih.gov/?term=Alvelos+M&cauthor_id=21115620
https://pubmed.ncbi.nlm.nih.gov/?term=Alvelos+M&cauthor_id=21115620

cap & nhiéu bénh nhan nhap vién cap ciru. Dya trén nhimg ghi nhan
trong nghién ciru cua chung t6i, NGAL c6 thé giup chan doan ton
thuong thin cip va mé ra cac hudng nghién ctru trong tuong lai dé
kiém tra gia thuyét ré‘mg cac chién lugc tri liéu khac nhau duoc
hudng dan boi cac chi diém sinh hoc nhur NGAL ¢6 thé c¢6 kha ning
dong gop lam giam ty 1¢ suy giam chirc nang than.
4.2.5. Gi4 tri chian doan hdi chirng tim thin typ 1 khi phoi hop
NGAL huyét twong véi cac chit chi diém sinh hoc

Theo két qua ctia nghién ciru nay thi cac kiéu phdi hop co NGAL
déu cho két qua wu viét hon trong chan doan CRS1 so véi kiéu phdi
hop khong ¢6 NGAL va tdi wu nhat 13 phdi hop ca ba NGAL-
Cystatin C-NT-proBNP.
4.3. GIA TRI TIEN LUQNG TU VONG O BENH NHAN SUY
TIM CAP HOAC SUY TIM MAT BU CAP CUA NGAL

4.3.1. Gia tri tién lwong tir vong theo nong dd ciia NGAL

Do nhay, d6 dic hiéu va AUC cua NGAL huyét tuong trong tién
lwong tir vong ndi vién wu thé hon Cystatin C va NT-proBNP. Két
qua cua ching t6i cling tuong tu nhu nghién ciu Stephen
Macdonald.

Gia tri tién lugng tr vong trong 12 thang theo dbi sau xuit vién
ctia NGAL huyét twong & 129 bénh nhan con tiép tuc theo ddi dugc
sau nghién ciru (10 ca mat theo ddi) ching t6i xac dinh duoc diém
cit t6i wu dé tién luong tir vong trong 12 thang theo ddi sau xuét vién
cia NGAL la > 383,74 ng/ml, AUC 1a 0,651 (KTC 95%: 0,558 -
0,736, p < 0,05), d6 nhay 62,8%, d6 dac hi¢u 68,4%, gia tri du doan
duong 52,9%, gia tri du doan am 76,5%. Két qua nghién ctru cho
thdy hai trong ba yéu t& c6 gia tri tién luong tir vong trong vong 12
thang sau xuit vién 1a NGAL (p=0,01) va NT-proBNP (p=0,001).
Trén thyuc té, sau khi bénh nhan 6n dinh va dugc xuét vién, hau hét
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tinh trang ton thuong than cip déu hdi phuc, do d6 tir vong trong 12
thang sau xuat vién thuong do tinh trang bénh nén hay céc bién cb
tim mach.

4.3.2. Moi lién quan giira cic chi diém sinh hoc dén tir vong trong
bénh vién va 30 ngay sau xuit vién

Ty 1¢ tir vong 30 ngay sau xuat vién & phan typ 4 cao nhat. Piéu
nay c6 thé giai thich do phan typ 4 1a nhém c6 tién cin bénh nén
nang nhit. Ty 18 tir vong ndi vién va tir vong 12 thang sau xuat vién
khong khac biét gitta cac phan typ co y nghia thong ké (p>0,05).
Diéu nay co thé giai thich do ¢& miu ciia nhém CRS1 chua di 16n dé
ghi nhan co su khac biét theo tirng phan nhom.

Két qua phan tich hdi quy logistic da bién cho thiy c6 2 bién sb
ndéng d6 NGAL >399,58 ng/ml va NT-proBNP >7177 pg/ml la cac
yéu t6 c6 kha ning tién lugng tir vong trong bénh vién. Hai bién sb
ndéng d6 NGAL >399,58 ng/ml va Cystatin C >1,59 mg/ml 13 cac yéu
t6 c6 kha ning tién luong tir vong trong 30 ngdy sau xuét vién.
NGAL 16n hon diém cat ctia nghién ctru, ty 1¢ tir vong sé tang twong
tmg 3,7 1an va 5.2 1an so véi nhém NGAL thap hon diém cat nay.
Két qua nay ciing twong tu tac gia Alvelos va Pham Ngoc Huy Tuén,
Truong Phi Hung.

4.3.3. Cac yéu t6 lién quan dén thoi gian séng thém trong 12
thang theo dbi sau xuét vién

Nhom bénh nhan CRS 1 c¢6 trung binh thoi gian séng thip hon
nhém khéng CRS 1, p > 0,05. Thoi gian sdng trung binh trong 12
thang theo ddi sau xut vién ciia nhom c6 ndng d6 NGAL (ng/ml) >
383,74 thdp hon nhém c6 ndng do NGAL < 383,74, p < 0,05. X4c
sudt sdng con ¢ nhom c6 CRS 1 thap hon nhém khong CRS1, p =
0,064. Ngoai ra, trong 12 thang theo ddi sau xuét vién, nhém bénh
nhan thudc phan typ 4 c6 trung binh thoi gian sdng ngan nhét va xac
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sudt song con thap nhat. Didu nay ciing co thé giai thich do dic diém
bénh nhéan cta phan typ 4 c¢6 bénh nén ning nhat trong 4 phan type.
Tuy nhién, su khac biét khong co ¥ nghia théng ké p > 0,05, c6 thé
do ¢& mau cia nhom CRS1 chua du 16n dé cho thdy c6 sy khac biét
khi chia nho thanh 4 phan type.

Tién hanh phan tich hoi quy Cox da bién, két qua cho thay c6 2
bién s6 nong 46 NGAL va NT-proBNP 1a cac yéu t6 c6 kha ning
tién lugng tir vong trong 12 thang theo ddi sau xuét vién. Két qua cua
chung t6i ciing twong tu két qua cua Nakada.

KET LUAN

1. Pic diém 1am sang, cin 1am sang, nong d9, gia tri chin doan
hdi chirng tim than typ 1 ciia NGAL huyét twong & bénh nhén
hoi chirng tim than typ 1

Tuoi trung binh: 66,12 + 15,77. Ty 18 bénh nhan nam va nit twong
duong nhau. Pa s6 cac bénh nhan trong nghién ctru nhap vién vi phu
phodi cap va suy tim mat bu cap (43%, 40%), con lai 1 sdc tim. 51%
bénh nhan c¢6 EF bao ton. Ty 16 CRS 1 1a 34,5%. Phan typ 1 thudong
gip nhit (52%) trong 4 typ cua CRS1. Khong c6 su khac biét vé dic
diém 1am sang ltc nhap vién giita 2 nhém c6 CRS 1 va nhém khong
c6 hoi chimg tim than typ 1. Nong d6 Ure, Creatinin ngiy 1 va ngay
3, NT-proBNP, Cystatin C, NGAL huyét tuong & nhom c6 CRS 1
cao hon nhom khong c6 CRS 1 (p < 0,05). Ty 1€ tir vong trong bénh
vién & nhém c6 CRS 1 cao hon c6 ¥ nghia théng ké so voi nhom
khong c¢6 hoi chung tim than typ 1, p < 0,05. NGAL huyét twong
ngay 1 > 353,23 ng/ml c6 gié tri chdn doan CRS 1 véi do nhay 75%,
d6 dac hiéu 69,2%, dién tich dudi duong cong ROC AUC= 0,734, p
< 0,001. Phéi hop ca 3 chat chi diém sinh hoc NGAL, Cystatin C va
NT-proBNP thi d¢ dac hi€u cua chan doan 1a cao nhat 90,1%, gia tri
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du doan duong 14 cao nhét 77,5%, ty s6 kha di LR (+) 14 6,530. Xay
dung duge mo hinh chan doan CRS 1 theo phuong phap BMA gom
2 bién sb: gia tri NGAL huyét twong va Creatinin ngay 1. Xay dung
dugc toan dd (nomogram) véi 2 bién s NGAL va Creatinin c6 thé
du bao CRS 1 véi thang diém va nguy co miac bao nhiéu % duya theo
toan do.
2. Gia tri tién lwong song con cia NGAL huyét twong & bénh
nhén hdi chirng tim than typ 1

Piém cat tdi wu dé tién luong tr vong trong bénh vién/bénh ning
xin vé cia NGAL 1a 399,58 ng/ml, dién tich dudi dudng cong AUC
14 0,657 (KTC 95%: 0,572 - 0,736, p < 0,05), d6 nhay 71,4%, d dac
hiéu 66,1%, gia tri dy doan duong 27,3%, gia tri du doan am 92,9%.
Diém cit tdi wu dé tién luong tr vong trong 12 thang theo ddi sau
xuét vién cia NGAL 1a 383,74 ng/ml, dién tich dudi duong cong
AUC 1a 0,651 (KTC 95%: 0,558 - 0,736, p < 0,05), d6 nhay 62,8%,
dd dac hiéu 68,4%, gia tri du doan duong 52,9%, gia tri dg dodn am
76,5%. Két qua phan tich hdi quy logistic da bién cho thiy c6 2 bién
s6 noéng do NGAL > 399,58 ng/ml va NT-proBNP > 7177 pg/ml la
cac yéu tb c6 kha ning tién lugng tir vong trong bénh vién véi (OR
3,76; KTC 95% 1,07 - 13,20; p = 0,039; OR 5,54 KTC 95% (1,38 -
22,34); p = 0,016). Két qua phan tich hdi quy logistic da bién cho
thdy c6 2 bién s nong do NGAL > 399,58 ng/ml va Cystatin C
>1,59 mg/ml 1a cac yéu t6 c6 kha ning tién lugng tir vong trong 30
ngay sau Xuét vién véi (OR 5,26; KTC 95% 1,07 — 25,77; p = 0,041;
OR 13,22 KTC 95% (1,65 — 106,22); p = 0,015). Két qua phan tich
hdi quy Cox da bién cho thdy c6 2 bién sb nong do NGAL va NT-
proBNP 14 cac yéu t6 co kha ning tién lugng tir vong sau 12 thang
theo ddi sau xudt vién voi (HR 2,17; KTC 95% 1,00-4,70; p = 0,049;
HR 2,90 KTC 95% (1,34 — 6,25); p = 0,007).
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HAN CHE

Nghién clru cta chung toi chi thuc hién tai mot trung tdm do la
khoa Hoi sttc tim mach va Tim mach can thi€p cua bénh vién nhan
dan 115, nén dan sb trong mau nghién ctru chua dai dién cho toan bo
bénh nhén suy tim cip hay dot mét bu cap cia suy tim man.

Chung t6i khong do luong nudc tiéu dé danh gia co ton thuong
than cip theo tiéu chuan KDIGO do lwong nudc tiéu c6 thé thay doi
do diéu tri, vi vay co thé bo s6t mot sd bénh nhan.

Chung t6i chi danh gia CRS 1 trong vong 48 gid, nén cb thé bo
qua nhitng ca c6 CRS 1 sau 48 gio dén 7 ngay.

Chung t6i chi xét nghiém ndng d6 NGAL huyét tuong 1 1an trong
ngdy dau tién ma khong xét nghiém sau 48 gio va trudce khi xuit vién
dé danh gia sy bién thién ciia nong 46 NGAL huyét twong so véi
nong do creatinin dé tién luong tir vong/bénh ning xin vé va sau 12
thang theo ddi.

S6 bénh nhan mat theo ddi sau 12 thang 1a 10 ca chiém ty 18 7,2%
nén c6 thé anh huong dén ty 18 tir vong sau 12 thang.

KIEN NGHI

Qua nhiing két qua nghién ciru, chung t6i dé xuat kién nghi
sau.

Trong thuc hanh 1dm sang, nén cho thém chi dinh xét nghiém
chit chi diém sinh hoc NGAL huyét tuong trong chan doan CRS 1
va tién lugng két cuc bénh nhén suy tim cip hay dot mét bu cép cua

suy tim man.
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INTRODUCTION
1. Background

Acute kidney injury is a common condition in patients with acute
heart failure and is known as type 1 cardiorenal syndrome. The
prevalence of type 1 cardiorenal syndrome is about 32%-40% in
patients hospitalized for acute decompensated heart failure and 25-
44% in patients with acute heart failure. Consequences of type 1
cardiorenal syndrome include prolonged hospital stay, increased risk
of re-hospitalization, decreased quality of life, and increased
mortality. Currently, the definitive diagnosis of type 1 cardiorenal
syndrome is mainly based on changes in serum creatinine and urine
output according to KDIGO criteria. As a result, they are often slow
and less sensitive, leading to often late detection of type 1 CKD and
delaying beneficial interventions for the patients. Neutrophil
gelatinase associated lipocalin (NGAL) is a polypeptide chain
produced from neutrophils. NGAL has a role in the diagnosis and
prognosis of cardiorenal syndrome. In Vietnam, there has been a
study on NGAL in the diagnosis of acute kidney injury and the
prognosis of cardiovascular events in patients with acute renal
failure or chronic heart failure. However, there are no studies on
NGAL in diagnosis and prognosis of type 1 cardiorenal syndrome.
Therefore, we conducted the study “Study the value of plasma
NGAL biomarker in diagnosis, prognosis of type 1 cardiorenal
syndrome”.

2. Study objectives
The study was conducted among 139 patients with the following
objectives:

Objective 1: To investigate the clinical, subclinical, and
diagnostic value of plasma NGAL type 1 cardiorenal syndrome in
patients with acute heart failure or acute decompensated heart
failure.



Objective 2: To evaluate the prognostic value of plasma NGAL
survival in patients with acute heart failure or acute decompensated
heart failure.

3. Scientific contributions and practical implications

3.1. Scientific contributions -The study provides sensitivity,
specificity, positive predictive value, negative predictive value and
area under the ROC curve and plasma NGAL cut-off point in the
diagnosis and prognosis of type 1 cardiorenal syndrome in patients
with acute heart failure or acute decompensated heart failure.

3.2. Practical implications - The study results help to screen for
early detection of type 1 cardiorenal syndrome in patients with
acute heart failure or acute decompensated heart failure. Study
results help predict in-hospital survival, after 1 month and after
12 months in patients with acute heart failure or acute
decompensated heart failure.

4. Contributions of the dissertation This is the first study in our
country on the value of NGAL biomarker in the diagnosis and
prognosis of type 1 cardiorenal syndrome (CRS1). The study
provides information on clinical, subclinical, and CRS1 rates. In
addition, by comparing the two groups, the study demonstrated a
higher mortality rate in the group with CRS1 than in the group
without CRS1. The results of the study also showed that the optimal
cut-off point of day 1 NGAL in the diagnosis of CRS1 as well as the
combination of tests between NGAL, Cystatin C and NT-proBNP
gave the highest efficiency in CRS1 diagnosis. The study built a
model consisting of two variables, NGAL and Creatinine, which can
predict CRS 1 with a scale and percentage of risk based on the chart.
Finally, the study found the cut-off point of NGAL, NT-proBNP,
and Cystatin C in predicting in-hospital mortality, after 1 month and
after 12 months of follow-up.



The structure of the thesis

The dissertation consists of 133 pages including: introduction (2
pages), literature review (33 pages), subjects and study methodology
(23 pages), results (42 pages), discussion (29 pages), conclusions (2
pages) and limitations of the study and recommendations (2 page).
There were 41 tables, 22 charts, 9 images, and 2 diagrams. There are
130 references, including 10 Vietnamese references and 120 English
references. There are 44 references published in the last five years,
accounting for 33.6%.

Chapter 1
LITERATURE REVIEW
1.1. OVERVIEW OF TYPE 1 CARDIORENAL SYNDROME
1.1.1. Definition of cardiorenal syndrome

The Consensus Conference of the Acute Renal Dialysis Quality
Initiative (ADQI) in September 2008 in Italy adopted a definition of
Cardiorenal Syndrome: "Cardiorenal syndromes are disorders of the
heart and kidneys that are acute or chronic function of one organ can
cause dysfunction of the other.”

1.1.2. Classification of type 1 cardiorenal syndrome
* Subtype 1: New cardiac injury leading to new AKI

» Subtype 2: New cardiac injury leading to AKI on chronic
kidney disease

* Subtype 3: Acute decompensated heart failure leading to AKI

* Subtype 4: Acute decompensated heart failure leading to AKI
on chronic kidney disease.

1.1.3. Diagnostic criteria for type 1 cardiorenal syndrome

Patient admitted with acute pulmonary edema due to
hypertension with preserved left ventricular systolic function; acute



decompensated heart failure; cardiogenic shock and acute right
ventricular failure with an increase in creatinine compared with
admission > 0.3 mg/dl (= 26.5 pumol/l) or an increase of > 50%.
Echocardiography: regional dyskinesia, left ventricular thickening,
valvular stenosis, pericardial effusion, inspiratory vena cava collapse
(exclude severe hypervolemia), aortic aneurysm or dissection. Renal
ultrasound with normal or large kidney size, preserved medullary-
cortical ratio, normal renal perfusion Doppler, with increased
resistance index (> 0.8 cm/s)

1.1.4. Biomarkers in acute kidney injury

Cardiac biomarkers: troponin, BNP, NT-proBNP, CRP, MPO,
Copeptin, MR-proADM, Procalcitonin. Biomarkers in kidney
disease: Creatinine, Microalbuminuria, NGAL, Cystatin C, KIM-1,
NAG, Interleukin-18, Exosomes.

1.2. OVERVIEW OF NGAL
1.2.1. Molecular Structure NGAL

NGAL stands for Neutrophil Gelatinase—Associated Lipocalin
also known as Neutrophil Lipocalin, Lipocalin-2, Siderocalin, 24p3,
or LCN2. NGAL, a member of the lipocalin protein family, is a
polypeptide chain containing 178 amino acids, including a disulfur
bond with a weight of 21 kDa, but glycosylated so the actual
molecular weight is 25 kDa. NGAL exists in 3 forms: monomer with
a weight of 25kDa, homodimer with a disulfur bridge of 45kDa, a
heteromer with a weight of 135kDa with a covalent bridge with
gelatinase (MMP-9: matrix metalloproteinase-9).

1.2.2. Functions of NGAL.: iron binding and regulation, leukocyte
chemotaxis, growth factor

1.2.3. Quantitative NGAL: ELISA technique: based on specificity
of antigen-antibody. The color intensity of the antigen-antibody
complex is proportional to the concentration of NGAL present in the
patient plasma sample and is measured at 450 nm.



1.2.4. The role of NGAL: NGAL is a biomarker to help detect acute
kidney injury early, thereby taking timely measures to save kidney to
preserve kidney function, avoid renal replacement therapy (RRT),
reduce the incidence of AKI and patient mortality. The diagnostic
accuracy of AKI of plasma/serum NGAL was 17.9 (95% CI, 6.0-
53.7)/0.775 (95% CI, 0.679-0.869). NGAL levels have prognostic
value for renal replacement therapy with an OR of 12.9; AUC-ROC,
0.782. OR death in hospital was 8.8; AUC-ROC 0.706

1.3. ROLE OF NGAL IN CRS1: According to a meta-analysis by
author Michael Haase et al from 19 studies, more than 2500 patients,
plasma/serum or urine NGAL levels have diagnostic and prognostic
value for acute kidney injury.

1.4. DOMESTIC AND INTERNATIONAL RESEARCH
Worldwide, there are studies on NGAL in the diagnosis and
prognosis of CRS1 such as those by Margarida Alvelos, Alan S.
Maisel, Nakada. In Vietnam, the authors Pham Ngoc Huy Tuan,
Truong Phi Hung also conducted research on NGAL but on patients
with acute renal failure and acute coronary syndrome. Therefore,
there are no studies on CRSL1.

Chapter 2
STUDY SUBJECTS AND METHODOLOGY

2.1. STUDY SUBJECTS

All patients admitted to Cardiovascular Resuscitation Department
and Interventional Cardiology Department of People's Hospital 115
Ho Chi Minh City from September 2018 to June 2019 and followed
up for 12 months after discharge

2.1.1. Inclusion criteria: Acute heart failure or acute pulmonary
edema or cardiogenic shock, or acute decompensated heart failure
and consent to participate in the study.



2.1.2. Exclusion criteria Hospital stay < 2 days; multi-organ failure
or septic shock; Contrast-induced AKI; on hemodialysis, peritoneal
dialysis; kidney transplant; advanced hepatitis; acute pancreatitis;
long-term use of high-dose corticosteroids, cyclosporin; malignancy

2.1.3. European Society of Cardiology's 2016 diagnostic criteria
for acute heart failure: Acute heart failure is a rapid onset or
worsening of symptoms and/or signs of heart failure, life-
threatening, often leading to hospitalization, need emergency/urgent
evaluation and treatment

2.1.4. Criteria for diagnosis of acute kidney injury according to
KDIGO: increase in serum creatinine > 0.3 mg/dL (> 26.5 umol/l)
within 48 hours; or 50% increase in serum creatinine in 7 days.

2.1.5. Diagnostic criteria for type 1 cardiorenal syndrome

Hospitalized patient has 1 of the following conditions: acute
pulmonary edema due to hypertension with preserved left ventricular
systolic function; acute decompensated heart failure; Cardiogenic
shock and acute right ventricular failure with increased creatinine
compared with admission 0.3 mg/dl (> 26.5 mol/l) within 48 hours.

2.2. RESEARCH METHODS
2.2.1. Study design: cohort, prospective

2.2.2. Sample size calculation: sample size estimate for objective 1:
the minimum sample size is 67 patients. Sample size estimation for
objective 2: the total sample size of both groups was 104 patients.
Thus, we chose the sample size to satisfy both objectives as > 104
patients.

2.2.3. Steps to conduct research

Take history of cardiovascular or medical comorbidities. Take
medical history and perform physical examination. Tests: Serum
creatinine measured 2 times, the first time a sample taken in the
morning after admission and second time taken 48 hours after



admission. Plasma NGAL, NT-ProBNP and serum Cystatin C
levels: one time on the morning of the next day of admission. Other
tests: Troponin |, arterial blood gases, complete blood count, blood
glucose, urea, electrolytes, AST, ALT. eGFRckper1, ECG, chest
radiograph, echocardiography. Record patient medication used.
Clinical outcomes: length of hospital stay, death from all causes,
death from cardiovascular causes in hospital/serious illness request
to home, death after 30 days, re-hospitalization within 30 days, death
12 months after discharge from hospital.

2.2.4. Data processing

Data were processed using SPSS version 26, MedCalc version
19.0.5 and R studio version 1.2.5001 software. Quantitative
variables: mean z standard deviation and interquartile range.
Qualitative variable: frequency (rate %). Compare the difference
between two means: unpaired t-test or Mann-Whitney U-test.
Compare the difference between two ratios: 2 test, Fisher's exact
test. Investigate the linear correlation between two quantitative
variables expressed by the coefficient r and tested by the p value.
Find the optimal regression model by BMA method. Build a
nomogram to forecast CRS 1 using the rms package in R studio
software. Analysis of the probability of survival: Kaplan-Meier.
Survival prognosis by Cox regression. Assess the accuracy of the
test by plotting the ROC curve and calculating the area under the
curve ROC AUC

2.3. ETHICS IN RESEARCH

The study was approved by the ethics committees of University
of Medicine and Pharmacy, Hue University and the Ethics
Committee of 115 People Hospital. All patients voluntarily
participated in the study and agreed to participate in written from:
Research tests are paid for by the investigator. All patient
information was kept confidential and all data will then be destroyed
if not used.



CHAPTER 3
RESULTS

During the period from September 2018 to June 2019, 172
hospitalizations were initially diagnosed as acute heart failure or
acute decompensated heart failure. Of these, 139 cases that met the
inclusion criteria and had no exclusion criteria were included in the
study. The rate of CRS1 was 34.5% (48 patients). After 12 months
of follow-up, there were 10 cases of loss of follow-up, accounting
for 7.2%.

3.1.GENERAL CHARACTERISTICS OF THE STUDY
SAMPLE

3.1.1. Demographic characteristics

The mean age was 66.11 + 15.77. The mean age of the CRS 1
group was lower than that of the non-CRS 1 group, p > 0.05.
Male/Female = 70/69 = 1.01. There was gender similarity between
the two groups. The mean BMI was 23.34 + 3.14. There was no
difference in BMI between the 2 groups

3.1.2. Clinical features

Tachycardia with a median of 102 beats/min (87.75 - 114.0).
Diagnosis of acute pulmonary edema accounts for 43.2%; acute
decompensated heart failure 39.6%; cardiogenic shock 16.5%; Acute
MI 39.6%, ST elevation 9.4% and no ST elevation 30.2%. Heart
failure EF > 50% accounted for 50.8%; EF < 40% accounted for
27.3%, EF 40-49% accounted for 21.9%. There was a difference in
the rate of acute pulmonary edema between the 2 groups of CRS 1
and non- CRS1, p = 0.039.

3.1.3. The rate of subtypes of CRS 1: subtype 1 accounts for the
highest rate (52.1%); followed by subtype 3 (22.9%), subtype 4
(14.6%) and the lowest was subtype 2 (10.4%).



3.1.4. Subclinical features: Acute pulmonary edema 32.4%;
cardiomegaly 48.2%; sinus rhythm (77%). There were similarities in
imaging characteristics at admission between the CRS1 and non-
CRS1 groups. EF in the CRS 1 group was lower than the group non-
CRS1, p>0.05

Table 3.7. Lab test results between CRS1 and Non-CRS1 groups

CRS1 Non-CRS1 Total
Results FI)
n Value n Value n Value value
8,09
12,67 : 9,82
Ure (mmol/1) ® 8 5.44 .| 134 ;(3,001
7 | 85-194 7 1‘1 67 6,18 - 14,70
Creatinin D1 | 4 | 244 9 | 108 139 131 <0,001
(mg/dl) @ 8 |144-421 |1 |083-147 099-224 | **
eGFRckp.erint 4 22,00 9 64,00 139 47,00 <0,001
@ 8 | 13-44 1 |38-85 23-76 **
2,84 1,07 1,29
CreatininD3® | 4 S 139 :3’001
8 |136-487 |1 |080-144 0,87 -2,34
4 19,50 g | 67,00 50,00 <0,001
eGFRcko-ering 10,50- 139 o
8 48’75 1 |38-87 23-79
Cystatin c |4 |238 9 | 131 139 147 <0,001
(mg/) © 8 |1,79-305 | 1 | 106-1,63 113-226 | **
20131,00 6130,00 8340,00
NT-proBNP 4 9 <0,001
(pg/mi) © g | 62655- 1 | 2000 - | 139 13860 - | s
35000 16144 25217
251,60 283,40 275,05
Troponin 1|4 8 0,553*
(pg/mi) © 4 | 61,98 6 | 417 130 | 473 - |
54844 3885,4 3928,7

Value: (@) Mean = SD  (b) Medium (25%-75%)
*tTest ** Mann-Whitney test




Comment: The concentrations of Urea, Creatinin D1 and D3,
Cystatin C and NT-proBNP were higher in the CRS1 group than in
the non-CRS1 group, p < 0.05. Estimated glomerular filtration rate
according to day 1 and day 3 creatinine in the CRS1 group was
lower than in the non-CRS1group, p < 0.05.

3.1.5. Clinical outcome characteristics: The median overall
hospital stay of the two groups was 9 days. The length of hospital
stay in the CRS1 group was similar to that in the non-CRS1 group.
The rate of in-hospital mortality and death from cardiovascular
causes was higher in the CRS1 group than in the non-CRS1 group, p
< 0.05. Mortality rate in 30 days, mortality after 12 months in the
CRS1 group was similar to that in the non-CRS1 group, p > 0.05.
Re-hospitalization rate in 30 days was not different between 2
groups, p > 0.05.

3.2. DIAGNOSTIC VALUE OF PLASMA NGAL IN CRS1

3.2.1. Investigation of plasma NGAL .
concentration in the study sample: The |

median plasma NGAL concentration was T
327.13 ng/ml (205.38-516,66) ng/ml. T
B = P

NGAL (ng/ml)

Plasma NGAL concentration in the CRS1
group was higher than in the non-CRS1 T
group, p <0.05.

3.2.2. Optimal multivariable model for  Chart 3.3. Plasma NGAL value
predicting CRS1: Out of 11 proposed ' CRSLand Non-CRSI groups
BMA analysis models, the results of

selecting the 5 most optimal models with cumulative post-
probability are 0.737. Model 1 with CreatininD1 and NGAL
variables is the most likely model to predict CRS1. Regression
coefficients for each variable: CreatininD1 (7.09x10?) and NGAL
(6.72x10™). This model explains 20.5% of the variance of the lowest
predicted CRS1 and BIC values with -21.0.
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Chart 3.9. Selected models to predict CRS1 according to BMA

Comment: The red part on the graph represents positive
regression coefficients. In this graph, NGAL has a frequency of
78.6%, followed by CreatininD1 with a frequency of 65.9. The
BMA analysis method gives 11 models, of which 5 are the best
models in order on the chart from 1 to 5.

3.2.3. Building CRS1 predictive model

The equation for predicting CRS1 is as follows: Odds ratio = &”,
with y = -0.119+ 0.0004 x NGAL + 0.176 x CreatininD1.

Value

NGAL

T T T T T T T T T 1
0 100 300 500 700 900

CreatininlNlmg T T— 7" T T 717
0 1 2 3 4 5 6 7 8 9 10 11 12 13

Total of value ' T T T T T T T !
0 20 40 60 80 100 120 140 160

Riskof CRST o4 42 0304050607 08 09
Figure 3.1. Nomogram predicts CRS1
Accuracy: 74.3%, Kappa=0.37; AUC = 0.68. Accuracy,
sensitivity, specificity, positive predictive value, negative predictive
value by the confusion matrix 72.7%; 78.4%; 61.1%; 80.6%; 57.9%,

respectively. Building a nomogram to diagnose CRS1 based on 2
variables: Creatinine and NGAL according to Figure 3.1.
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3.2.4. CRS1 diagnostic value of plasma NGAL, Cystatin C and
NT-proBNP

The optimal cut-off point to diagnose CRS1 of NGAL was
353.23 ng/ml, AUC was 0.734 (95% CI: 0.652 - 0.805, p < 0.001),
sensitivity 75.0%, specificity 69.2%, positive predictive value
56.3%, negative predictive value 84.0%. When combining NGAL,

o T 100
80

80

60 60

Dj nhay
D3 nhay

40
40 L

e
roBNP

'
0 20

40 60 80 100
100 - B dac hign

Chart 3.3. ROC curves of plasma Chart 3.4. Probability ROC curve
NGAL, Cystatin C, NT-proBNP in the predicting CRS1 when plasma NGAL is
diagnosis of CRS1 (n=139) combined with Cystatin C and NT-proBNP

Cystatin C and NT-proBNP, the probability of predicting CRS1 with
the optimal cut-off point is 0.42311, AUC is 0.786 (95% CI: 0.708 -
0.851, p < 0.001), sensitivity 64.6% , specificity 90.1%, positive
predictive value 77.5%, negative predictive value 82.8%. When
combining 2 or 3 biomarkers NGAL, Cystatin C and NT-proBNP,
the diagnostic sensitivity is reduced, while the specificity of the
diagnosis is increased compared to 1 biomarker. When combining
all 3 biomarkers NGAL, Cystatin C and NT-proBNP, the specificity
of the diagnosis is the highest 90.1%, the positive predictive value is
the highest 77.5%, the probability is high. The most LR (+) is 6.530.
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3.3.2. Association between biomarkers and mortality in hospital
and 30 days after discharge

The results of univariate logistic regression analysis showed that
3 variables of NGAL concentration > 399.58 ng/ml, Cystatin C
>1.59 mg/l and NT-proBNP >7177 pg/ml are likely factors
prognosis of death in hospital with (OR 4.87 (1.76 - 13.53), p=
0.002; OR 2.92 (1.10 - 7.76), p=0.032; OR 7.11 ( 1.99 - 25.44), p=
0.003). The results of multivariable logistic regression analysis
showed that 2 variables, NGAL concentration > 399.58 ng/ml and
NT-proBNP > 7177 pg/ml are the factors that are likely to predict
death in hospital with (OR 3.76; 95% CI 1.07 - 13.20; p = 0.039; OR
5.54 95% CI (1.38 - 22.34); p = 0.016). The results of multivariable
logistic regression analysis showed that two variables, NGAL
concentrations >399.58 ng/ml and Cystatin C >1.59 mg/ml, were
predictive factors for mortality in the following 30 days hospital
discharged with (OR 5.26; 95% CI 1.07 — 25.77; p = 0.041; OR
13.22 95% CI (1.65 — 106.22); p = 0.015).

3.3.3. Factors related to survival time in 12 months of follow-up
after hospital discharge

During the 12-month follow-up after hospital discharge, the
CRS1 group had a mean survival time of 214.77 days lower than the
non-CRS1 group (276.06 days). The difference was not statistically
significant p > 0.05. The mean survival time of 12 months after
discharge from hospital of the NGAL group > 383.74 ng/ml was
lower than that of the NGAL group < 383.74, p < 0.05.

Niic suit song cbn (%)
Xic suat song con (%)
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Table 3.8. Probability of survival in the Table 3.9 Probability of survival
group with CRS1 and non- CRS1 (n=129) according to the plasma NGAL cutoff
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Table 3.20. Univariate and multivariate Cox regression models
for predictive factors of mortality 12 months after discharge from
hospital (n=129)

Univariate Multivariate
Variables HR (KTC P HR (KTC p
95%) value 95%) Value
1,68 1,16
CRS1 0,082 0,706
(0,94 - 3,01) (0,53 - 2,53)
2,43 2,18
NGAL >383,74 ng/ml 0,003 0,046
(1,35 - 4,39) (1,01 -4,70)
) 0,52 0,93
Cystatin C >1,77 mg/I 0,025 0,876
(0,29 -0,92) (0,35 -2,45)
3,13 2,63
NT-proBNP >7177 pg/ml 0,001 0,011
(1,62 - 6,05) (1,25 -5,55)
1,06 0,86
CreatininN1 mg 0,443 0,312
(0,91-1,23) (0,65 -1,15)

Comment: The results of multivariable Cox regression analysis
showed that 2 variables, NGAL and NT-proBNP concentrations,
were predictive factors for mortality 12 months after discharge with
(HR 2.17; CI 95. % 1.00-4.70; p = 0.049; HR 2.90 95% CI (1.34 -
6.25); p = 0.007).

Chapter 4
DISCUSSION
4.1. GENERAL CHARACTERISTICS OF STUDY SAMPLE
4.1.1. Demographic characteristics

The rate of CRS 1 in our study was 34.5% and was common in
patients over 50 years old (81.2%) similar to the results recorded in
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other studies. The results of our study showed that the 2 study
groups did not differ in terms of gender ratio and BMI. When
compared with other studies, the mean age in our study is: 66.11 +
15.77, lower than the mean age in the studies of the author Nguyen
Hoang Minh Phuong (74.1 + 12.3), Belziti César A 78 + 14 years
old, Margarida 75 * 12 years old, Nakada 74.7 + 11.3 years old,
Alan S. Maisel 71 £ 13.8 years old, higher than the study of author
Aghel (61 + 15 years old). This is due to the different characteristics
of the population in the study area. When comparing the sex ratio,
our results have a lower ratio of women than men (female: male is
approximately 2:3) similar to the results of Nguyen Hoang Minh as
well as other foreign authors such as Belziti Cesar A, Margarida,
Nakada, Alan S. Maisel.

4.1.2. Characteristics of the reason for hospitalization

The majority of patients were admitted to the hospital for
shortness of breath (79.1%), chest pain (18%). The most common
reason for hospitalization for dyspnea was because the inclusion
criteria were acute heart failure or a decompensated episode of
chronic heart failure. This is consistent with the literature's record
that the majority (90%) of patients with acute heart failure are
hospitalized because of shortness of breath. There were 18%
hospitalized for chest pain consistent with 39.6% of patients with
acute myocardial infarction. There was a similarity in the reason for
hospitalization between the 2 groups with CRS 1 and the group
without CRS 1 because both groups of patients admitted to the
hospital were acute heart failure or acute decompensated heart
failure.

4.1.3. Medical history characteristics

The history of hypertension in the CRS 1 group was higher than
in the non-CRS group. There were similarities in the history of
valvular heart disease, diabetes, stroke, and chronic kidney disease
between the two groups, similar to that recorded by Wenxu Hu.
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4.1.4. Clinical features

Tachycardia on admission was similar to Tobias Breidthardt's
study. Systolic blood pressure, diastolic blood pressure are lower
than the results of Nakada's study. Oxygen saturation is lower than
that of Tobias Breidthardt's study. There were similarities in vital
signs at admission, diagnosis between the 2 CRS 1 groups and the
non-CRS 1 group. These showed that the disease status at hospital
admission between the 2 groups is almost similar. There was a
difference in diagnosis between our study and the author Nguyen
Hoang Minh Phuong due to the characteristics of the hospital where
the samples were taken.

4.1.5. Subclinical features

Subtype 1 accounts for the highest proportion because most
patients with new-onset heart failure and new-onset acute kidney
injury. We did not find any difference in imaging characteristics
such as chest X-ray, ECG, echocardiography between the 2 groups.
The EF of the patients was not as low as in the study of Alvelos
because the author only selected cases of acute heart failure. There
was no difference in blood biochemical tests between the two
groups, showing that the disease status at hospital admission of the
two groups was quite similar. Mean CreatininD1 and CreatininD3
levels of the CRS1 group were higher than those of the non-CRS 1
group, p < 0.001. This result is different from the study of Alvelos.
Similar to Cystatin C and NT-proBNP in the CRS1 group was higher
than the non-CRS1 group, p < 0.001. eGFR according to creatinine
on day 1 and day 3 of the CRS1 group was lower than that of the
non-CRS1 group, p < 0.001 because the majority of patients in the
CRS1 group were hospitalized with a much lower glomerular
filtration rate compared with the non-CRS1 group. The
concentration of NT-proBNP in the CRS1 group increased
significantly (p < 0.001) compared with the group without CRSL.
This result is similar to that of De-Qiang Zhang.
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4.1.6. Clinical outcome characteristics

Hospital stay in the CRS1 group was longer than in the non-
CRS1 group. This result is similar to the study of Alvelos. The
overall in-hospital mortality rate (including severe illness) of our
study was 15.1%, similar to that recorded in previous studies. In the
study results of author Wenxu Hu 23.2% of CRS1 patients died in
hospital, similar to our record, 25% of CRS1 patients died in
hospital. The in-hospital mortality rate of the group with CRS1 was
2.5 times higher than that of the group without CRS1 (p= 0.018),
suggesting that CRS1 may be a predictor of in-hospital mortality in
patients with acute heart failure. . However, in the rate of re-
hospitalization and mortality within 30 days or 12 months after
discharge, we did not find any significant difference between the 2
groups (p > 0.05). This can be explained because CRS1 patients
have acute kidney injury in a short time (48 hours to 7 days), if the
patient fully recovers from treatment, the prognosis after hospital
discharge is the same as that of patients with no symptoms. CRS1.

4.2. DIAGNOSTIC VALUE OF NGAL IN CRS1
4.2.1. Plasma NGAL concentration in the study sample

The plasma NGAL concentration in the group with CRS 1 was
higher than in the group without CRS 1, p < 0.001, similar to that
reported by Tecson

4.2.2. Optimal multivariate model for predicting type 1
cardiorenal syndrome

The general criteria for us to choose the optimal model is that the
model must ensure the following conditions: simplicity;
completeness; has practical meaning. Through the results of
selecting the optimal regression model by BMA method, there are 5
models, of which model 1 with the smallest BIC (-21) and the
highest post prob 0.273 is considered the most optimal model with 2
variables: CreatininN1 and plasma NGAL levels are correlated with
type 1 cardiorenal syndrome.
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4.2.3. Building a predictive model of type 1 cardiorenal
syndrome

To build the model, we first find the factors that are
independently correlated with CRS 1 by multivariable regression,
then find the optimal model of correlation between the variables and
CRS 1 by the BMA method as above and model 1 includes two
variables Creatinine N1 and plasma NGAL. We built a predictive
model for CRS 1 with 2 variables of plasma NGAL and creatinine
concentration N1 which was predicted by the following equation:
Odds Ratio = ey with y = -0.119+ 0.0004 x NGAL + 0.176 x
CreatininN1 and the math (nomogram) with AUC=0.68. This result
is different from the study results of Zeyuan Fan nomogram
including 6 variables: age, diabetes, hsCRP, eGFR, NYHA class and
urine albumin/creatinine ratio, AUC = 0.885; However, in terms of
applicability, the author's model includes too many factors, difficult
to remember, difficult to implement regularly. Regarding CRS1
prediction map, the value of each variable corresponds to a score on
the scale. The sum of the scores of the two variables will be
determined on the “Total Score” and compared down the “CRSI
Risk” scale to determine the probability of having CRS1. With the
total score obtained for each patient, the algorithm allows inferring
the risk of CRS 1 from 10 to 90%. In general, this scheme is simple
and easy to apply in clinical practice.

4.2.4. Diagnostic value of CRS 1 of plasma NGAL

In our study, the optimal cut-off point to diagnose CRS 1 of
NGAL was 353.23 ng/ml, higher than Alvelos (170 ng/L) because
author Alvelos used serum NGAL concentration while we took.
NGAL plasma. When comparing the AUC of 3 biomarkers NGAL,
Cystatin C, NT-proBNP, the AUC of Cystatin C was higher than
NGAL and the lowest was NT-proBNP. However, when it comes to
diagnostic sensitivity, NGAL levels have the same value as cystatin
C in the diagnosis of type 1 cardiorenal syndrome. According to the

18



literature, NGAL has a role in the assessment of renal tubular cell
damage. Cystatin C is mainly used to assess glomerular filtration
rate. Plasma NGAL correlates best with eGFR. Plasma NGAL was
better than creatinine and cystatin C for predicting GFR <78
ml/min/1.73 m2. Author Alberto Palazzuoli similarly noted NGAL
as an indicator of tubular injury and renal dysfunction in patients
with acute heart failure. NGAL may be an aid in the early
identification of patients with acute heart failure or acute
decompensated heart failure who will develop CRS1. NGAL AUC
was 0.734 and single NGAL quantification (first day) was able to
identify patients who developed CRS 1 within 48 h at a NGAL
cutoff > 353.23 ng/ml. Previous studies have identified an early
increase in NGAL as associated with acute kidney injury in many
patients presenting to the emergency department. Based on the
findings of our study, NGAL may help diagnose acute kidney injury
and open future research directions to test the hypothesis that
different therapeutic strategies are guided by Biomarkers such as
NGAL may potentially contribute to the reduced incidence of renal
impairment.

4.2.5. Diagnostic value of type 1 cardiorenal syndrome when
combining plasma NGAL with biomarkers

According to the results of this study, the combination with
NGAL all gave better results in the diagnosis of CRS1 than the
combination without NGAL and the best combination is the
combination of all three NGAL-Cystatin C-NT-proBNP .

4.3. PROGNOSTIC VALUE OF NGAL IN CRS 1 PATIENTS

4.3.1. The predictive value of mortality according to the
concentration of NGAL

The sensitivity, specificity, and AUC of plasma NGAL in predicting
in-hospital mortality were superior to Cystatin C and NT-proBNP. Our
results are similar to those of Stephen Macdonald's study.
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Prognostic value of mortality in 12 months of follow-up after
hospital discharge of plasma NGAL in 129 patients who were still
followed up after the study (10 cases lost to follow-up), we
determined the optimal cut-off point for mortality prognosis in 12
months of follow-up after hospital discharge of NGAL was > 383.74
ng/ml, AUC was 0.651 (95% CI: 0.558 - 0.736, p < 0.05), sensitivity
62.8%, specificity 68.4%, positive predictive value 52.9%, negative
predictive value 76.5%. The study results showed that two out of
three factors with predictive value of death within 12 months after
discharge were NGAL (p=0.01) and NT-proBNP (p=0.001). In fact,
after the patient is stabilized and discharged from the hospital, most
of the acute kidney injury is reversible, so death within 12 months of
discharge is usually due to underlying medical conditions or
cardiovascular events.

4.3.2. Association between biomarkers and mortality in hospital
and 30 days after discharge

The 30-day mortality rate after discharge was highest in subtype 4.
This can be explained because subtype 4 is the group with the most
severe underlying medical history. The rate of in-hospital mortality
and death 12 months after discharge did not differ between subtypes
with statistical significance (p>0.05). This can be explained because
the sample size of the CRS1 group is not large enough to recognize
the difference by subgroup.

The results of multivariable logistic regression analysis showed that
two variables, NGAL >399.58 ng/ml and NT-proBNP >7177 pg/ml,
were predictive factors for hospital mortality. Two variables NGAL
concentration >399.58 ng/ml and Cystatin C >1.59 mg/ml are
predictive factors of mortality in 30 days after hospital discharge.
NGAL is greater than the cut-off point of the study, the mortality
rate will increase by 3.7 times and 5.2 times, respectively, compared
with the NGAL group lower than this cut-off point. This result is
similar to the authors Alvelos and Pham Ngoc Huy Tuan, Truong
Phi Hung.
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4.3.3. Factors related to survival time in 12 months of follow-up
after hospital discharge

The CRS 1 group of patients had a lower mean survival time than
the non-CRS 1 group, p > 0.05. The mean survival time in 12
months of follow-up after hospital discharge of the group with
NGAL concentration (ng/ml) > 383.74 was lower than the group
with NGAL concentration < 383.74, p < 0.05. The probability of
survival in the group with CRS 1 was lower than in the group
without CRS1, p = 0.064. In addition, during the 12 months of
follow-up after hospital discharge, the subgroup 4 patients had the
shortest median survival time and the lowest probability of survival.
This can also be explained by the characteristics of patients with
subtype 4 having the most severe underlying disease of the 4
subtypes. However, the difference was not statistically significant p
> 0.05, possibly because the sample size of the CRS1 group was not
large enough to show a difference when subdivided into 4 subtypes.

Carrying out multivariable Cox regression analysis, the results
showed that 2 variables, NGAL and NT-proBNP concentrations,
were predictive factors of death in 12 months of follow-up after
hospital discharge. Our results are similar to those of Nakada.

CONCLUSIONS

1. Clinical, subclinical features, concentration and diagnostic
value of plasma NGAL type 1 cardiorenal syndrome in patients
with acute heart failure or acute decompensated heart failure

Mean age: 66.12 £+ 15.77. Equal proportions of male and female
patients. Most of the patients in the study were hospitalized for acute
pulmonary edema and acute decompensated heart failure (43%,
40%), the rest were cardiogenic shock. 51% of patients had
preserved EF. The CRS 1 rate is 34.5%. Subtype 1 is the most
common (52%) of the 4 types of CRS1. There was no difference in
clinical characteristics at admission between the 2 groups with CRS
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1 and the group without CRS type 1. Urea levels, day 1 and day 3
creatinine, NT-proBNP, Cystatin C, blood NGAL Similarities in the
group with CRS 1 were higher than those in the group without CRS
1 (p < 0.05). The in-hospital mortality rate in the group with CRS 1
was statistically significantly higher than in the group without CRS
type 1, p < 0.05. Day 1 plasma NGAL > 353.23 ng/ml has diagnostic
value for CRS 1 with 75% sensitivity, 69.2% specificity, ROC AUC
= 0.734 area under curve, p < 0.001. Combining all 3 biomarkers
NGAL, Cystatin C and NT-proBNP, the specificity of the diagnosis
was the highest 90.1%, the positive predictive value was the highest
77.5%, the probability ratio LR (+) is 6.530. Built a diagnostic
model of CRS 1 by BMA method including 2 variables: plasma
NGAL value and day 1 creatinine. Built a nomogram with 2
variables NGAL and creatinine that can predict CRS 1 with scale
and how much the risk is based on the chart.
2. CRS 1 prognostic value of plasma NGAL

The optimal cut-off point for predicting in-hospital
mortality/severe illness of NGAL was 399.58 ng/ml, AUC was
0.657 (95% CI: 0.572 - 0.736, p < 0.05) , sensitivity 71.4%,
specificity 66.1%, positive predictive value 27.3%, negative
predictive value 92.9%. The optimal cut-off point to predict
mortality in 12 months of follow-up after hospital discharge of
NGAL was 383.74 ng/ml, AUC was 0.651 (95% CI: 0.558 - 0.736, p
< 0.05) , sensitivity 62.8%, specificity 68.4%, positive predictive
value 52.9%, negative predictive value 76.5%. The results of
multivariable logistic regression analysis showed that 2 variables,
NGAL concentration > 399.58 ng/ml and NT-proBNP > 7177 pg/ml
were predictive factors for in-hospital mortality with ( OR 3.76; 95%
Cl 1.07 - 13.20; p = 0.039; OR 5.54 95% CI (1.38 - 22.34); p =
0.016). The results of multivariable logistic regression analysis
showed that 2 variables, NGAL concentration > 399.58 ng/ml and
Cystatin C > 1.59 mg/ml, were predictive factors of death in the next
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30 days. discharged with (OR 5.26; 95% CI 1.07 — 25.77; p = 0.041;
OR 13.22 95% CI (1.65 — 106.22); p = 0.015). The results of
multivariable Cox regression analysis showed that two variables,
NGAL and NT-proBNP concentrations, were predictive factors for
mortality after 12 months of follow-up after hospital discharge with
(HR 2.17; ClI 95. % 1.00-4.70; p = 0.049; HR 2.90 95% CI (1.34 —
6.25); p = 0.007).

LIMITATIONS

Our research only performed at a center that is the Department of
Cardiovascular Resuscitation and Interventional Cardiology of
People's Hospital 115, so the population in the study sample is not
representative of all patients with acute heart failure or acute
decompensation of chronic heart failure.

We did not measure urine output to assess for acute kidney injury
according to the KDIGO criteria because urine output can vary due
to treatment, so some patients may be missed.

We only evaluated CRS 1 within 48 hours, so cases with CRS 1
after 48 hours to 7 days were ignored.

We only tested plasma NGAL levels once on the first day without
testing after 48 hours and before hospital discharge to assess the
variability of plasma NGAL levels versus creatinine levels to predict
mortality/seriously ill patients requesting hospital discharge against
medical advice and after 12 months follow up.

The number of patients without medical follow-up after 12
months was 10 cases, accounting for 7.2%, so it may affect the
mortality rate after 12 months.
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RECOMMENDATIONS

Based on the research results, we propose the following
recommendations:

In clinical practice, plasma NGAL biomarker testing should be
additionally indicated in the diagnosis of CRS 1 and outcome
prognosis in patients with acute heart failure or acute
decompensation heart failure.
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