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Nghién ctru vai tré chat chi diém sinh hoc NGAL huyét twong trong
chan dodn hdi chirng tim than tip 1
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Tém tat

Pit van dé: Tén thuong than cdp & bénh nhan suy tim cap thuong gap va duoc goi 1a hoi ching tim
than tip 1 (CRS1). Chung t6i tién hanh nghién ctru vai trd NGAL (Neutrophil Gelatinase-Associated Lipocalin)
trong chan doan hoi chirng tim than tip 1 vdi muc tiéu: (1) M6 ta dac diém 1am sang, can 1am sang, ti |& hoi
chirng tim than tip 1; (2) Danh gia kha ndng chan dodn va tién lwvgng clia NGAL huyét twong trong hoi chirng
tim than tip 1. Ddi twong va phwong phap nghién cliru: Nghién clru doan hé, tién ciru 139 bénh nhan suy
tim cap/phu phdi cap/séc tim (choang tim, shock tim) hodc dot mat bu suy tim man nhap khoa Hbi strc tim
mach va Khoa Tim mach can thiép Bé&nh vién Nhan dan 115 thanh phé H6 Chi Minh trong thdi gian tir thang
09/2018 dén 06/2019. K&t qua: C6 47 ca (ti 1& 33,8%) cb hoi chirng tim than tip 1, tudi trung binh 66,12 +
15,77, nam gidi chiém ti 1& 50,4%. Khdng c6 khac biét vé dau hiéu sinh tdn lic nhap vién, chin doan, loai suy
tim theo EF gilta 2 nhdm cé hdi chirng tim than tip 1 va nhém khong cé hoi chirng tim than tip 1, p > 0,05.
Néng dé Ure, Creatinin N1 va N3, NT-proBNP, & nhdm cé hdi chirng tim than tip 1 cao hon nhém khéng cé hoi
chirng tim than tip 1, sy khac biét cé y nghiia théng ké p < 0,05. Diém cat t6i wu dé chan dodn hoi chirng tim
than tip 1 ctia NGAL Ia > 353,23 ng/ml, AUC 13 0,732 (KTC 95% 0,65 - 0,80, p < 0,001), d6 nhay 74,47%, d6 dic
hiéu 68,48%, gid tri dw dodn dwong 54,7%, gid tri duw dodn am 84%. Xay dwng md hinh hdi qui t6i wu bang
phuong phdp BMA (Bayesian Model Average) dwoc phuong trinh véi 2 bién NGAL va ndng do creatinin ngay
1:y=-2,39 +0,0037 x NGAL + 0,17 x CreatininN1. Todn d6 (nomogram) duwoc xay dwng dé dy bdo kha ndng
mac hoi chirng tim than tip 1 véi AUC 0,79. K&t luan: NGAL huyét tuong cé gia tri kha tét trong chan doan hoi

chirng tim than tip 1 & bénh nhan suy tim cap hodc dot mat bu suy tim man.
Ttr khéa: Neutrophil Gelatinase-Associated Lipocalin (NGAL), Héi ching tim thén tip 1, chdt chi diém sinh hoc

Abstract

The role of plasma NGAL in the diagnosis of cardiorenal syndrome type 1
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Background: The presence of acute kidney injury in the setting of acute heart failure is very common
occurrence and was termed cardiorenal syndrome 1 (CRS1). This study was aimed: (1) to decribe clinical,
subclinical characteristics, prevalence of CRS1; (2) to evaluate the diagnostic efficacy of NGAL in diagnosis of
CRS1. Materials and Method: A prospective cohort study. There were 139 patients with acute heart failure/
acute pulmonary edema/cardiogenic shock or acute decompensated heart failure (ADHF) in the Department
of Cardiovascular Resuscitation and Interventional Cardiology at 115 Ho Chi Minh City People’s Hospital. from
September 2018 to June 2019. Results: There were 47 cases (rate 33.8%) with CRS1, medium age 66.12 +
15.77, men accounted for 50.4%. There were no significant differences of vital signs on admission, diagnosis,
phenotype of heart failure between CRS1 and Non-CRS1 groups. The Urea, Creatinin N1 and N3, NT-proBNP
levels were higher in the group with CRS1 than Non-CRS1, the difference was statistically significant p <0.05.
The optimal cut-off for diagnosing NGAL CRS1 is > 353.23 ng/ml, AUC is 0.732 (95% Cl 0.65-0.80, p < 0.001),
sensitivity 74.47%, specificity 68.48%, positive predictive value 54.7%, negative predictive value 84%. Building
the optimal regression model by the BMA (Bayesian Model Average) method with 2 variables NGAL and
creatinin day 1: y = - 2.39 + 0.0037 x NGAL + 0.17 x CreatininD1. The nomogram is designed to predict the
likelihood of CRS1 with AUC 0.79. Conclusions: Plasma NGAL is quite good value in the diagnosis of CRS1 in
patients with acute heart failure or ADHF.
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1. DAT VAN DE

Tén thuong than cip & bénh nhan suy tim cap
thuwong gap va duoc goi la Hi chirng tim than tip
1 (CRS1) [13]. HAi chirng tim than 13 nhirng rdi loan
cUa tim va than ma rdi loan chirc ndng cap hodc man
cla co quan nay cé thé gy rdi loan chirc ndng co
quan kia. Hoi chirng tim than chia lam 5 tip, trong
d6 hoi chirng tim than tip 1 con goi la HOi chirng tim
than cap la r6i loan chirc ndng tim cap dan dén tén
thwong va/hodc réi loan chirc ndng than cap. Ty 1é
hoi chirng tim than tip 1 theo cdc nghién ctru dao
dong tir 32% dén 40% & cac bénh nhan nhap vién
vi dgt mat bl suy tim man [10]. Udc tinh tai Hoa Ky,
s& c6 320.000 dén 400.000 truding hop nhap vién co
hoi chirng tim than tip 1 hdng ndm. Hon nita véi s6
lwgng bénh nhan suy tim tiép tuc ting thi ti 1& hoi
chirng tim than tip 1 s& |3 vAn d& quan trong trong
twong lai.

Trong héi chirng tim than tip 1, viéc chan dodn
xac dinh tén thuong than cap thudng cham tré 13
do dua vao creatinin va lwvong nwéc tiéu theo cac
tiéu chudn cla KDIGO (Kidney Disease Improving
Global Outcomes). Neutrophil gelatinase-associated
lipocalin (NGAL) trong mau va nuwdc tiéu la mot trong
nhitng chi diém s&m nhat chi diém tdn thwong than
c4p do thi€u mdu hay doc than. Mot nghién ctru cho
thay sir dung NGAL trong nuwéc tiéu dé chin dodn
tén thuong than cip véi d6 nhay 90% va dic hiéu
99%[12].

Tai Viét Nam, nghién clru gid tri chat chi diém
sinh hoc NGAL huyét thanh trong chidn dodn hdi
chitng tim than tip 1 & bénh nhéan suy tim chuwa c6
nghién ctru nao thuc hién. Vi vay ching téi ti€n hanh
nghién clru nay véi cac muyc tiéu sau:

- Mé té ddc diém Idm sang, cdn Iém sang, ti 1é
héi chirng tim than tip 1.

- Ddnh gid khd néng chén dodn cia chi diém sinh
hoc NGAL huyét twong trong héi chirng tim thén tip
1 & bénh nhén suy tim cdp/dot mét bu suy tim man
nhdp vién tai bénh vién nhdn dén 115.

2.D0I TUONG VA PHUO'NG PHAP NGHIEN CU'U

2.1. b&i tweng nghién ciru

2.1.1. Dén sé nghién ciru

T4t cd bénh nhan suy tim cap/phu phéi cap/s6¢c
tim (chodng tim, shock tim) hodc dot mat bu suy
tim man nhap khoa Hbi sirc tim mach va Khoa Tim
Mach can thiép Bénh vién Nhan dan 115 thanh Phg
H6 Chi Minh trong thoi gian tir thang 09/2018 dén
06/20109..

2.1.2. Tiéu chudn chon méu

- Nhém c6 hdi chirng tim than tip 1: Bénh nhan
thoa tiéu chudn chan doan suy tim cdp va tén

thuwong than cap, déng y tham gia vao nghién ciru
va khéng cé cac tiéu chuin loai trir duwoc chon vao
nghién clru.

- Nhém khong cé HGi chirng tim than tip 1: Bénh
nhan thdéa man tiéu chuan suy tim cip va khong co
tén thuwong than ddng y tham gia vao nghién ctu
va khéng c6 cac tiéu chuin loai trir duwoc chon vao
nghién clru.

2.1.3. Tiéu chudén chén dodn suy tim cép va dot
mdét b suy tim man: chan dodn theo tiéu chuan cla
HG6i Tim mach Canada 2017[15].

2.1.4. Tiéu chudn chdn dodn tén thuong thén
cdp: st dung tiéu chuan KDIGO[9] dé& chan dodn
tén thuong than cap: ting Creatinine huyét thanh >
0,3mg/dL (> 26,5 umol/l) trong vong 48 gio.

2.1.5. Tiéu chudn loai trir:

- Khéng déng y tham gia nghién ctru

- Thoi gian nam vién < 2 ngay

- Suy da co quan hay s6c¢ nhiém trung

- Tén thwong than cap do thudc cdn quang

- Dang chay than nhan tao

- Ghép than

- Viém gan tién trién; viém tuy cap

- Str dung corticoid liéu cao dai ngay; Cyclosporin

- Bénh ly ac tinh

2.2. Phuong phap nghién ctru:

2.2.1. Thiét ké nghién ciru: doan hé, tién clru.

C& mau: Pay 1a 1 nghién clru vé chan doén, c&
mau duoc tinh theo cong thirc sau [3]:

22 xP_x(1-P_)

2
wdeis

va 22 xP_x(1-P_)
n a sp sp

* w?x (1-P )

Trong do:

n_ la s8 lugng mau wdc tinh dé€ wdc lwgng cho
do6 nhay.

n,, a s6 luvong mau woc tinh dé wéc luong cho
do6 dac hiéu.

P_. la d6 nhay tham khao theo y vén.

Vé&i xét nghiém NGAL, dé nhay nay bing 100%
(7]

PSp |a d6 dac hiéu tham khao theo y van. )

V&i xét nghiém NGAL, d0 dac hiéu nay bang
86,7% (7]

P,. : ti 1& hoi chirng tim thén tip 1 theo tac gia
F.Fabbian va cong su la 48,2%[8]

Z 13 hang s6 ctia phan phdi chuan, véi sai [am loai
I'la 5%, tacoZ’ =1,96.

W2 13 sai s6 dwong tinh that va Am tinh that cla
khoang tin cdy 95%, ching tdi chon W = 0,15.
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nchicanlénhon n_va N,

Dai voi NGAL, tinh duwocn_=31,9 va n,=38

Vay n > 38 bénh nhan. Do dé ching tdi sé tién
hanh chon mau it nhat |a 38.

2.2.2. Cdch tién hanh

Tat ca bénh nhan dugc hoi tién st bénh, kham
|am sang can than, ti mi, danh gid dau hiéu sinh ton:
mach, huyét dp tdm thu, tdm truong; tinh mach
c6 néi, ti€ng tim T3, phu, ran 4m. Sau dé dugc xét
nghiém: néng dé Creatinin trong huyét thanh ngay 1
(Creatinin N1) va ngay 3 (Creatinin N3) v&i b thudc
th&r Alinity ¢ Creatinine Reagent chay trén mady
Alinity cGa hang Abbott; NGAL huyét twong véi bd
thu6c thr Human NGAL ELISA kit 036RUO cla hing
BioPorto Diagnostics A/S Copenhagen, Denmark;
NT-proBNP vé&i bd thubc thir Elecsys® proBNP Il cla
hdng Roche Diagnostics, Bromma, Sweden, chay
trén may Cobas e411 analyser cac xét nghiém nay
thuc hién tai khoa Xét nghiém Trung tam Y khoa
Medic 254 Hoa Hao, quan 10, Tp H6 Chi Minh. Ngoai
ra cac xét nghiém: cong thirc mau, Ure, thuc hién
tai khoa xét nghiém Bénh vién Nhan dan 115. Ghi
nhan dién tdm d6, XQ nguc thing, siéu dm tim, cac
thu6c diéu trj lic nhap vién va theo ddi trong suét
thoi gian ndm vién ghi nhan thoi gian nam vién va ti
|é t&r vong trong bénh vién va tlr vong do tim mach.
P06 loc cau than uwdc tinh eGFR tinh theo cdng thirc
CKDEPI 2009 (eGFR__,)

2.2.3. Xir ly s6 liéu: bang phan mém IBM SPSS
Statistics Version 25, phan mém MedCalc@ version
19.0.5 va phan mém RStudio version 1.2.5001
(http://www.rstudio.com). Cac phuong phap théng
ké:

- So sdnh TB clia 2 nhém béng t-test, so sanh > 2
ty 1& % bang phép kiém chi binh phuong.

- V& duwdng cong ROC va tinh AUC. Gid tri diém
cit duoc chon tai diém cé chi s6 Youden (J) cao nhat
véi J= Sensitivity + Specificity - 1. Tinh do6 nhay, do
dac hiéu, PPV, NPV.

- Panh gid méi twong quan gilta 2 bién s6 lién
tuc phan phdi chuan bang twong quan Pearson va
Spearman néu khéng thudc phan phdi chuén

- Phan tich hdi quy nhi phan Binary logistic don
bién giira t6n thuong than cap (AKI) véi cac bién sd
dinh tinh hay khéng thudc phan phdi chuin. Cac
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bién s6 co gid tri p < 0,1, dwgc chon vao mé hinh
hoi quy Logistic da bién bang kiém dinh Wald véi
phuong phap stepwise.

- Tim mé hinh hdi qui t8i wu bang phuong phap
BMA (Bayesian Model Average), chon md hinh téi
wu nhat véi tiéu chuan théng tin Bayes BIC (Bayesian
Information Criteria) nhd nhat va xac suat hau dinh
post prob |&n nhat[1]

- Xay dwng mo hinh du bao bang cach chia dir
liéu lam 2 b dit liéu nhd: bd hudn luyén “training
set” (chiém 60% di¥ liéu) va bo thy nghiém “testing
set” (chi€ém 40% dit liéu). Xay duwng mé hinh du béo
trong “training set”, sau d6 kiém tra (validation) mé
hinh du bédo trén “testing set” st dung phuong phap
lvgng gid chéo 10 [an (10-fold cross-validation) dé

A

lvong gid mod hinh trong bd “testing set”. Cudi cung
danh gia do chinh xac, dé nhay, do dac hiéu, gia tri
tién doan duong, gid tri tién doan 4m bing ma tran
nham [an (confusion matrix). Mé hinh du bao dugc
thé hién bing: (1) phuong trinh dy bao; (2) toan d6
(nomogram).

3. KET QUA

Trong thoi gian tir thang 09/2018 dén thang
03/2019, c6 172 ca nhap vién duwoc chan dodn ban
dau 13 suy tim cap/phu phdi cap/séc tim (shock tim)
hodc dot mat bu suy tim man. Sau qud trinh theo dai
va diéu tri, ¢ 33 ca bi loai khdi nghién ctru vi khéng
thda tiéu chudn nhan va thudc tiéu chuan loai trir,
cudi cung chlng tdi thu thap dugc 139 ca suy tim
cap hodc dot mat bu suy tim man thda tiéu chuin
nhan va khéng cé tiéu chuin loai trir vao nghién ctru.
Trong 139 ca c6 47 ca chdn dodn héi chirng tim than
tip 1 chiém ti |é 1a: 33,8%. Chung téi chia lam 2 nhém
¢6 hdi chirng tim than tip 1 (CRS1, n=47) va khong hoi
chirng tim than tip 1 (Non-CRS1, n=92). Trong nhém
¢6 hoéi chirng tim than tip 1 cé 04 ca khoéng danh gia
EF, 01 ca khong cd xét nghiém cong thirc mau; nhom
khong cé hoi chitng tim than tip 1 c6 07 ca khong
danh gia EF, 01 ca khong xét nghiém cong thirc mau.

3.1. Pac diém dan s6 nghién ciru

Tu6i trung binh (TB) 66,12 + 15,77; nhé nhat 20
va |&n nhat 13 96 tudi. Ty s6 nam/ nit: 1,01. BMI,
trung vi va t& phan vi chung cta 2 nhém la 23,44
(21,56 - 25,05).



3.2. Pac diém lam sang
Bang 1. Bic diém |am sang clia nhdm cé hoi chirng tim than tip 1 va nhdm khéng cé hdi chirng tim than tip 1

Tap chi Y Dugc hoc - Trudng Dai hoc Y Dugc HUé - Tép 9, s6 6+7, thdng 12/2019

f Téng cong CRS1 Non-CRS1 e
Cacyéu to (n = 139) (n=47) (n=92) Giatrip

DA&u hiéu sinh tdn ltc nhap vién
Mach, Ian/phut 102 (88 -114) | 98 (84-115,50) 104 (90 - 114) 0,85
HATT, mmHg 120 (90 — 140) 120 (90 — 140) 112 (100 — 140) 0,79
HATTr, mmHg 70 (60 — 80) 70 (60 — 80) 70 (60 — 80) 0,11
HAtb, mmHg 86,67 (70-100) 86,67 (70-100) 85 (73,33-100) 0,45
Chan doan
Phu phéi cap 60 (43,2) 15 (31,9) 45 (48,9) 0,15
S6c tim 23 (16,5) 9(19,1) 14 (15,2)
Pot mat bu suy tim man 54 (38,8) 23 (48,9) 31(33,7)
Khac 2(1,4) 0(0) 2(2,2)
NMCT c4p 56 (40,9) 17 (36,2) 39 (42,4) 0,51

S6 ligu trinh bay dang: n (%) vdi bién dinh tinh, trung vi (khodng t& phan vi) véi bién dinh luong.

Nhén xét: C6 sy twong dong vé két qua xét nghiém lic nhap vién: Neutrophil, Hemoglobin, men gan (AST,
ALT), Troponin |, khi mau déng mach (pH, HCO3-, pCO2, p02), ndng dé Na+, K+ gitta 2 nhdm cé hdi chirng tim
than tip 1 va nhdm khéng cé hdi chirng tim than tip 1. Tuy nhién, ndng d6 Ure, Creatinin N1 va N3, NT-proBNP,
& nhdm cé hoi chirng tim than tip 1 cao hon nhdm khéng cé hdi chirng tim than tip 1, sw khac biét cd y nghia
théng ké p < 0,05. P6 loc cdu than wdc tinh tinh theo creatinin ngay 1 va 3 eGFRCKDEPI N1, eGFRCKDEPI N3 &
nhém ¢ héi chirng tim than tip 1 thdp hon nhédm khéng cé hdi chirng tim than tip 1, sy khac biét cd y nghia

théng ké p < 0,05.

3.3. Pic diém can l1am sang

Bang 2. D3c diém can 1am sang cla nhdm cé hodi chirng tim than tip 1 va nhém khéng

c6 HGi chirng tim than tip 1

Tong cong CRS1 Non-CRS1
Yéu td Giatrip
n Gia tri n Gia tri n Gia tri
XQ nguc thang 118 43 (36,4) 41 12 (29,3) 77 31 (40,3) 0,24
Phu phéi 121 67 (55,4) 41 23 (56,1) 80 44 (55) 0,91
Bong tim to 121 25 (20,7) 41 9 (21,9) 80 16 (20) 0,80
Tang tuan hoan phdi
Tham nhidm nhumé | 121 37(30,6) 41 15 (36,6) 80 22 (27,5) 0,31
Dlgn tam do 139 92
Nhip xoang 108 (77,69) 47 35 (74,5) 73 (79,3)
Rung nhi 23 (16,55) 7 (14,9) 16 (17,4) 0,21
Khac 8(5,76) 5(10,6) 3(3,3)
Phan suit t6ng mau 50 48 50
that trai EF % 128 1 39-6050) | * | (40,75-62,25) | & | (38-60,25) 0,45
. 7,84 8,55 7,70
Neutrophil (K/pL) 137 (5,50 -10,71) 46 (5,56 -12,05) 91 (5,50 —10,31) 0,29
11,60 10,85 12,10
Hb (g/dl) 1371 (9,08-13,53) | *® | (9,20-13550) | °* | (10,33-13,60)| ¥4
9,82 12,82 8,13
Ure (mmol/l) 134 1 620-1453) | *® | (850-19,20) | 88 | (5,47-11,67) | OO
Creatinin N1 1,31 2,44 1,09
(mg/dlI) 1391 (099-224) | ¥ | (was-421) | 2 | (083-149) | 001
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eGFR 47 2 64
CKD-EPIN1
(ml/ph/1.73m?) 390 (23-7575) | ¥ | (1350-44) | %2 | (37,50-8a) | <001
Creatinin N3 1,29 2,79 1,08
(mg/d) 390 087-232) | ¥ | (36487 | %% | (08-146) | OO
eGFR 50 21 66,50
CKD-EPIN3 ’
(ml/ph/1.73m?) 1390 (2325-79) | ¥ | (12-4875) | %% | (37,50-86) | <OO!
137 136,9 138,30
Na* (mmol/l) 139 | (133,48 47 (130,28- 92 | aeonaa | <005
140,48) 138,90) :
6491
8814 20120
NT-proBNP (pg/ml) | 139 47 92 | (293525 | <0,05
(3860-26419) (6181-35000) resee0)
32713 506,49 263,89
NGAL (ng/ml) 139 | (205,.38- 47 (322.51- 92 (193,07- | <0,001
516,76) 591,80) 409,46)

S8 liéu trinh bay dang: n (%) véi bién dinh tinh, trung vi (khoang t& phan vi) véi bién dinh lugng.

Nhan xét: Cé sy twong dong vé két qua xét nghiém lic nhap vién: Neutrophil, Hemoglobin, men gan (AST,
ALT), Troponin |, khi mau d6ng mach (pH, HCO3-, pC0O2, p02), ndng dé Na+, K+ gitta 2 nhdm cé hdi chirng tim
than tip 1 va nhédm khéng cé hdi chirng tim than tip 1. Tuy nhién, ndéng d6 Ure, Creatinin N1 va N3, NT-proBNP,
& nhdm cé hoi chirng tim than tip 1 cao hon nhdm khéng cé hdi chirng tim than tip 1, su khac biét c6 y nghia
théng ké p < 0,05. P4 loc cAu than wdc tinh tinh theo creatinin ngay 1 va 3 eGFRCKDEPI N1, eGFRCKDEPI N3 &
nhém cé héi chirng tim than tip 1 thap hon nhém khéng cé hoi chirng tim than tip 1, sy khéc biét cd y nghta
théng ké p < 0,05.

3.4. Gia tri chan doan hdi chirng tim than tip 1 cha NGAL huyét twong

Bang 3. Diém cat, d6 nhay, do dic hiéu, dién tich dudi dudng cong clia NGAL

Chst chidiém | Diémcit | Dénhay | Do dic hiéu du'?é‘f’;ﬂ;hng Khodngtin | ...
sinh hoc gi@i han Se (%) Sp (%) cong AUC cay 95%
NGAL (ng/ml) | >353,23 74,47 68,48 0,73 0,65 - 0,80 < 0,001
NGAL

100

80}

> -

- L

€ 60

<O I

= I

40

20F

AUC = 0,732
P <0,001
P IR I N

0 20 40 60 80 100

M&é hinh chon béi Bayesian Model Average

Biéu d6 1. Biém cit gidi han, d6 nhay, dd dic hiéu cia NGAL huyét twong
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3.5. Tim md hinh da bién t8i wu twong quan
gitra hdi chirng tim than tip 1 va cac yéu td theo
phwong phap BMA

Theo ly thuyét théng ké hién dai, d& tim mé hinh
tdi wu twong quan gitta hodi chirng tim than tip 1 va
cac yéu t6, ching t6i st dung m6 hinh BMA (Bayes-
ian Model Average) bang phan mém R dé x{r ly. Cac
bién s6 c6 kha nang dy bao hdi chirng tim than tip 1

gdbm CreatininN1, Ure, NT-proBNP, bénh than man,
NGAL duoc dua vao phuong trinh hoi qui dé xr ly.
Vi eGFR ., va Creatinin twong quan rat chat nén
ching toi khéng dua 2 bién nay vao chung vi cé thé
c6 hién twong da cdng tuyén.

Sau khi xtr ly, két qua chon duwoc 4 mé hinh t6i
wu nhat v&i xac sudt hau dinh tich Ity (cumulative
posterior probability) = 1:

Models selected by BMA

CreatininN1mg
NTProBNP
NGAL

Ure

Tién cdn bénh

Md hinh chon bdi Bayesian Model Average

thdn man T

|
2

I [
3 4

S6 thir tw mo hinh

Biéu d6 2. S6 md hinh chon theo céc yéu td twong quan véi Hoi chirng tim than tip 1

Qua k&t qua chon mé hinh hdi qui t6i vu theo
phuong phdp BMA duwgc 4 mo hinh, trong d6 mo
hinh 1 v&i BIC nhd nhat (-4,97e*? =-36,72) va post
prob cao nhat (0,274=27,4%) duwgc xem |a md hinh
t8i wu nhat gdbm c6 2 bién s8: CreatininN1 va néng
dd NGAL huyét twong cé twong quan vdi héi chirng
timthantip 1

3.6. Xay dwng mo hinh du bao hgi chirng tim
thantip 1

DE xay dung m6 hinh dy bdo hdi chirng tim than
tip 1. Chuing téi chia dit liéu thanh 2 bo dit liéu nho:
b6 huan luyén “training set” (chiém 60% dit liéu) va
bd thlr nghiém “testing set” (chiém 40% dit liéu).
Xay dung mo hinh dy bdo trong “training set” duoc

phuong trinh dy bao Hi chirng tim than tip 1 nhw
sau:

y=-2,39+0,0037 x NGAL + 0,17 x CreatininN1.

Sau d6 kiém tra (validation) mé hinh du bdo trén bo
thir nghiém “testing set” bang cac phuong phap sau:

- Sir dung phuong phap luvgng gid chéo 10 Ian
(10-fold cross-validation) dé lugng gida md hinh
trong bd “testing set” duoc két qua: Do chinh xac:
79,82%, Kappa=0,54.

- Danh gia dién tich dwéi dudng cong AUC bing
vé dudng cong ROC: AUC =0,79.

- D0 chinh xac, do nhay, do dac hiéu, gia tri tién
doan duong, gid tri tién doan dm bang ma tran
nham [an (confusion matrix)

Bang 4. Ma tran nham |an (confusion matrix) trong mé hinh du bdo hdi chirng tim than tip 1

Hi chirng tim than tip 1 Thuc té
Dy doan Khong Co
Khong 33 (Am that) 3
Co 10 8 (Duong that)

DO chinh xac: 75,93%;
Gia tri dy doan duong: 91,67%

D06 nhay: 76,74%;
Gid tri dw doan am: 44,44%

Do dac hiéu: 72,73%;

Toan d6 (nomogram) du bdo hdi chirng tim than tip 1 vdi 2 bién s8 NGAL va creatinin N1
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Hinh 1. Todn d6 (homogram) dy bao héi chirng tim than tip 1

4. BAN LUAN

4.1. Dic diém dan sd nghién ciru

TuGi trung binh, ti 1& nit cGa bénh nhan bj suy
tim cap hodc dot mat bu suy tim man trong nghién
clru ching téi la: 66,12 + 15,77 va 49,6% thap hon
nghién ctru cla tac gid Nguyén Hoang Minh Phuong
va cong sy [2], tudi trung binh 13 74,1 + 12,3, su khdac
biét cé y nghia théng ké (p < 0,05), con ti & ni¥ thi
khac biét khéng cd y nghia théng ké (p > 0,05). Con
khi so sanh vdi cac nghién ciru nuwdc ngoai thi két
qua cla chdng t6i twong tu nghién ctu cla tac gia
Belziti César A va cong sw [14] vé ti [& nir 12 43%, ti &
nam tuong ty v&i nghién clru cda tac gia Margarida
va cong sy [11] la 47,9%, cla tac gia Nakada va cong
sy [12] ti |é nam |a 59,6%, cla tac gia Alan S. Maisel
va cong sy [6] ti 1&é nam 61% (p > 0,05); tuy nhién ti
|& nam gidi thdp hon nghién cru cla tac gia Aghel va
coéng sy [5] ti & nam 68% (p < 0,05).

V& tudi trung binh, nghién ctru clia ching t6i thap
hon nghién ctru clia tac gia Belziti César A va cong sy
[14] 78 + 14; nghién clru cua tac gia Margarida va
cdng sy tudi trung binh: 75 + 12 [11], nghién ctu cla
tac gid Nakada va cong sy tudi trung binh 74,7 £ 11,3
[12], nghién ctru clia tac gid Alan S. Maisel tudi trung
binh 71 + 13,8 [6], tuy nhién cao hon nghién ctru cta
tac gid Aghel va céng su tudi trung binh 61 + 15 [5].

4.2. Dic diém lam sang

Nhip tim nhanh ldc nhap vién véi trung vi la
102 lan/phut va khoang t& phan vj 13 (88-114). Két
qua nay cao hon két qua nghién clru cla tac gia
Margarida va cong su [11]. Huyét dp tdm thu 120
(90-140), huyét ap tdm trwong 70 (60 - 80) thap hon
k€t quad nghién clru cla tac gia Nakada va cdng sy
huyét dp tdm thu 144,1 + 34,5 va tdm truong 81,8
+ 19,4. biéu nay duoc ly gidi Ia do nghién clru cua
ching t6i bao gbm tat ca bénh nhan suy tim cap va
dot mat bu suy tim man, trong khi nghién ctru cla
tac gid Nakada va cong su chi & bénh nhan dot mat
bu suy tim man.

Phu phéi cap dugc chan doan chiém ti 1é 43,2%;
38,8% duoc chan dodn dot mat bu suy tim man;
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s6c tim chiém ti 1& 16,5%, c6 56 bé&nh nhan chiém
ti 18 40,9% duogc chin dodn nhdi mau co tim cap.
K&t qua nay khac nghién cru cla tac gid Nguyén
Hoang Minh Phuong va cong su vdi ti 1é dot mat
bl suy tim man cao hon 52,4%, nhung ti 1& s6c¢ tim
thi thap hon 6,3%, bénh mach vanh cap thap hon
22,2% [2]. C6 sy twong dong vé dau hiéu sinh ton
lGc nhap vién, chan dodn gitta 2 nhém cé Hai chirng
tim than tip 1 va nhdm khong c6 HGi chirng tim than
tip 1. Biéu nay ciing dwoc ly gidi la do ¢a 2 nhém déu
gdm nhitng bénh nhan suy tim cap hodc dot mat bu
suy tim man.

4.3. Dic di€m can l1am sang

Cé su twong ddng vé dac diém can 1am sang luc
nhap vién: cac diu hiéu trén XQ nguc théng, nhip
tim, phan suat t6ng mau that trdi EF, Neutrophil,
Hemoglobin gitta 2 nhém cé hdi chirng tim than tip
1 va nhom khéng cé héi chirng tim than tip 1. Tuy
nhién, ndng d6 Ure, Creatinin N1 va N3, NT-proBNP,
& nhédm c¢6 hdi chirng tim than tip 1 cao hon nhém
khong cé hoi chirng tim than tip 1, sy khac biét cé y
nghia théng k& p < 0,05. Néng dé Natri, d6 loc cau
than wéc tinh eGFR .., v, €GFR o s @ NhOM €O
Hoi chirng tim than tip 1 thdp hon nhdm khéng cé
HOi chirng tim than tip 1, sy khac biét cé y nghia
théng ké p < 0,05. K&t qua nay ciing twong tu két
qua nghién ctru cdu tic gid Nakada va céng sy vdi
Hb 11,6 £ 2,4 g/dl; Na 138,6 + 4,3mEq/I; eGFR 45,9+
24,3ml/phat/1,73m? [12].

4.4, Nong do6 NGAL huyét twong va diém cat
(cut-off) chdn doan hdi chirng tim than tip 1

N6ng dd NGAL huyét tuong trong nhdm cé Héi
chiéng tim than tip 1 506,49 (322,51-591,80) ng/
ml cao hon nhém khong cé Hoi chirng tim than tip
1263,89 (193,07 - 409,46)ng/ml, sy khac biét co y
nghia théng ké p < 0,001. Diém cét > 353,23 ng/ml,
dién tich dudi duong cong AUC la 0,732 (KTC 95%
0,65-0,80, p < 0,001), d& nhay 74,47%, d6 dic hiéu
68,48%, gia tri dy dodn duong 54,7%, gia tri dy doan
am 84%. Nong do va diém cdt NGAL huyét twong dé
chan doan Héi chirng tim than tip 1 cta nghién ciru
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ching toi cao hon nghién clru cla tac gia Margarida
va cong sy [11] trong nhdm cd HGi chirng tim than tip
113212 (189-307) ng/ml va trong nhdm khong cé hoi
chirng tim than tip 1 13 83 (60-136) ng/ml, véi diém
cat 13 > 170 ng/ml. Didu nay c6 thé giai thich 1a do bd
xét nghiém khac nhau nén két qua s& khac nhau.

4.5. M6 hinh dy bao hgi chirng tim than tip 1

Chung t6i xay dwng mo hinh dy bao HG6i chirng
tim than tip 1 v&i 2 bién NGAL huyét tuong va
ndng do creatinin N1 bang phuong trinh: y = - 2,39
+ 0,0037 x NGAL + 0,17 x Creatinin N1 va todn d6
(nomogram) nhu hinh 1. V&i ndng d& NGAL huyét
twong ngay thir 1 chiéu lén s& cé s6 diém tuwong
ng va nong dd creatinin N1 chiéu 1én sé& c6 s6 diém
twong &ng va tdéng diém sé tuong &ng vdi nguy co
mac hoi chitng tim than tip 1 bao nhiéu phan trim.
Két quad nay khac k&t qua nghién clru cla tic gia
Zeyuan Fan va cdng sy nomogram gom 6 bién: tudi,
dai thdo duwong, hsCRP, eGFR, phan dé NYHA va ti

s6 albumin/creatinin nudc tiéu[4]. Ly do cé su khac
biét nay 13 do trong nghién ctru cta ching toi khi xay
dung md hinh hoi qui ti wu chi cé 2 bién NGAL va
creatinin 1a md hinh t8t nhat.

5. KET LUAN VA KIEN NGHI

NGAL huyét tuwong co gia tri trong chan dodn Hoi
chirng tim than tip 1 véi diém cdt > 353,23 ng/ml,
dién tich dudi duong cong AUC la 0,732 (KTC 95%
0,65-0,80, p < 0,001), d6 nhay 74,47%, d6 d3c hiéu
68,48%, gia tri dy doan duwong 54,7%, gia tri du
doan am 84%. Mo hinh du bao hdi chirng tim than
tip 1 gdbm 2 bién NGAL huyét twong va creatinin N1
c6 do chinh xac: 75,93%, do nhay: 76,74% do dac
hiéu: 72,73%, gia tri dw doan dwong: 91,67%, gia tri
dy doan am: 44,44%.

Trong thuc hanh 1am sang, nén xét nghiém chat
chi diém sinh hoc NGAL dé gép phan chin doan va
tién lvong hoi chirng tim than tip 1.
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