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Abstract: Objectives: This study aims to identify the prevalence, etiology, and prognostic value of
elevated liver enzymes (AST and ALT) for mortality among critically ill pediatric intensive care
unit (PICU) patients. Methods: This prospective, descriptive study enrolled patients aged 1 month
to 15 years old admitted to the PICU of Vietham National Children's Hospital from August 2020 to
July 2021. Clinical and laboratory variables were recorded at the time of admission. Serum
AST/ALT levels were recorded on admission and day 3 from PICU admission. Elevated liver
enzymes were defined as serum levels exceeding twice the upper normal values. All patients were
followed until PICU discharge or day 28 in the PICU. Multiple logistic regression was performed
to identify independent prognostic factors for the outcomes. Results: 227 critically ill children,
62.6% boys, median age 7 (IQR 2-31) months, 61.7% aged less than 1 year old were included in the
study. The proportion of elevated ALT/AST on admission and day 3 was 23.0%/33.9% and
30.3%/24.6%, respectively. The common causes of elevated AST/ALT were sepsis (56.7%), shock
(41.2%), and hypoxemia (35.1%). Overall, the mortality rate was 21.1%. There was no association
between levels of AST/ALT on admission and day 3 with mortality among critically ill children.
PELOD-2 score (OR, 1.18; 95%Cl, 1.10 — 1.27) and INR (OR, 2.15; 95%Cl, 1.24 — 3.72) on
admission were associated with mortality. Conclusion: Elevated serum liver enzymes, specifically
AST and ALT, are commonly observed in critically ill children in the PICU; however, these
elevations are not associated with an increased risk of mortality.
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Gi4 tri tién lugng tir vong cua tang enzym gan ¢ bénh nhan
nang tai khoa hoi strc cap ctru nhi

Phan Hitu Phiic*, Nguyén Dtic Anh
Bénh vién Nhi Trung wong, 18/879 La Thanh, Déng Da, Ha Noi, Viét Nam

Nhén ngay 17 thang 10 ndm 2024
Chinh sira ngay 04 thdng 3 nam 2025; Chap nhan dang ngay 16 thang 6 nam 2025

Tém tit: Muyc tiéu: Xac dinh ty 1& méc, can nguyén, va gia tri tién lugng tir vong cua tang enzym
gan AST/ALT ¢ bénh nhan néng trong hoi strc cap ciru nhi khoa. Pbi tuong va phuong phap: nghién
ctru mo ta trén bénh nhan nang tudi tir 1 thang dén 15 tudi nhap khoa Diéu tri tich cuc Noi khoa
(PTTC) Bénh vién Nhi Trung wong tir thang 08 ndm 2020 dén thang 07 ndm 2021. Cac dir lidu vé
1am sang, xét nghiém duoc thu thap tai thoi diém nhap vién va theo doi hang ngay. Nong do6 AST
va ALT huyét thanh dugc ghi nhan ¢ ngay 01 va 03 & khoa. Tang ezym gan dugc xac dinh khi ndng
d6 ALT/AST tiang cao > 2 lan gi4 tri trén cua binh thuong. T4t ca bénh nhan dugc theo ddi t6i khi
ra khoi khoa DTTC hodc tdi ngay thir 28 tai khoa. Ap dung phén tich hdi quy logistic dé xac dinh
gi4 tri tién luong doc 1ap tr vong cua cac bién. Két qua: 227 bénh nhi ning (tré trai 62,6%), tudi
trung vi 12 7 thang (IQR 2-31), 61,7% < 1 tudi dugc thu nhan vao nghién ciru. Ty 16 ting ALT/AST
trong 24 gid> dau nhap khoa hdi sirc 1a 23,0%/33,9% va vao ngay thir 3 1a 30,3%/24,6%. Nguyén
nhéan hay gip nhat giy tang enzym gan 1a nhiém tring huyet (56,7%), suy tuan hoan (41,2%), thiéu
6 xy mau (35,1%). Ty 1é tir vong chung 21,1%. Khong thdy mdi lién quan giita ting enzym gan ngay
1 va ngay 3 véi tir vong & bénh nhi nang. Piém PELOD-2 (OR, 1,18, 95%Cl 1,10 — 1,27) va INR
(OR, 2,15, 95%CI 1,24 — 3,72) & ngay dau nhap khoa ting nguy co tir vong, OR. Két luan: ting
enzyme gan AST va ALT 1a tinh trang thudng gip ¢ bénh nhan ning trong cac don vi hdi sirc nhi,

va khong c6 gia tri tién lugng tir vong trong nhom bénh nhan nay

Tir khoa: AST, ALT, tién lugng tor vong.

1. Mé dau

Tang enzyme gan la tinh trang bénh 1y do ton
thuong té bao gan xay ra, gian tiép cho biét murc
d6 tén thuong gan [1]. Aspartate transaminase
(AST) va alanin transaminase (ALT) la cac
enzyme dugc st dung nhiéu nhét trén lam sang
dé danh gia tinh trang ton thuong té bao gan
[1-3] Tang enzyme gan c6 thé gip trong nhiéu
tinh trang bénh li khac nhau, nhu suy hd hap, suy
tuan hoan, nhiém trung huyét, séc nhiém tring,
ng6 déc [1, 4, 5].

" Téc gia lién hé.
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Tang enzyme gan la tinh trang hay gap ¢
bénh nhan ning tai cac khoa DTTC [5, 6]. Nhiéu
nghién ctru trén y vin cho thay ty 1é ting enzyme
gan trong ngay dau nhap khoa DTTC dao dong tir
51,0 -61,0% [5-7].

Tang enzyme c6 anh huong xdu dén qua
trinh va két qua diéu tri nhu ting nhu ciu tho
may, ting nhu cau dung thudc van mach, kéo dai
thoi gian diéu tri hoi stc va tang ti 1é tir vong [5,
6]. Tang ALT va AST trong ngay dau nhap khoa
DTTC lién quan dén ting nhu cau hd trg ho hip
bang thd may, str dung thubc van mach, ting ti
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1¢ tir vong va tang thoi gian diéu tri hdi strc.>®
Tuy nhién, & Viét Nam, con it nhiing nghién ctru
vé tinh trang ton thuong gan & nhém bénh nhan
ning tai cac don vi hdi stic cap ctru, do vay
nghién ctru nay nham xac dinh: i) Ty 1¢ hién méc
va can nguyén ting enzym gan AST/ALT & bénh
nhan nang; va ii) Gia tri tién lugng tir vong cua
tang enzym gan AST/ALT & bénh nhan nang
trong hdi strc cap ctru nhi khoa.

2. P6i twong va phwong phap nghién ciru
2.1. DBéi twong nghién ciru

Céc bénh nhan nang du tiéu chuén nhép khoa
DTTC, Bénh vién Nhi Trung wong tir 11/2020-
7/2021.

2.2. Thiét ké nghién ciru
Nghién ctru mo6 ta, thu thap s6 lidu tién ctru
2.3. C& mau va phirong phdp chon mau

Pé xac dinh ty 18 hién méc ting enzym
AST/ALT ¢ bénh nhan néng, chiing t6i xac dinh
s6 bénh nhan ning can thiét dé sang loc ting
enzym gan:

Tinh ¢& miu cho nghién ctru udc lugng 1 ti
73 _q/2 % P(l—P) 1.962 X 0,504(1—0,504) _

d? 0,12 =96

P: ti 1€ bénh nhan tang enzyme gan theo
nghién ctru trude: 50,4%][7].

Z1 o= 1,96 voi 0=0,05

d: la khoang sai léch gitra ti I€ nghién ctru véi
ti 1¢ that cua quan thé.

Lay d = 10% = 0,1.

Chung téi thu nhan 227 bénh nhan nang vao
nghién ctru.

Chon mau: tit ca bénh nhan nang du tiéu chuan
nhap khoa DPTTC trong thoi gian nghién ctu.

Ié&: n>

2.4. Thu théap va xi 1 s6 liéu

T4t ca bénh nhan tham gia nghién ctru déu
dugc thu thép cac blen sd nghién clru va dugc
theo ddi dén khi xuat khoa hoic dén ngay thir 28
tai khoa BDTTC.

Bénh nhan nghién ctru dugc chia lam 2 nhém
dya vao xét nghiém ALT, AST ngay thir nhat
(ALTI, AST1) va ngay thir 3 (AST3, ALT3)

Thu thép s6 liéu theo mau bénh an nghién
ctru. Xt i s6 liéu theo phuong phap thong ké y
hoc vi phan mém SPSS 20.0. S6 lidu dugc trinh
bay dud6i dang ty 18 véi cc bién phén loai, dudi
dang trung binh (d6 1¢ch chuan), trung vi (ta
phan vi) cho cac bién lién tuc. So sanh ty 1& bang
kiém dinh %2, so sanh trung binh, trung vi str
dung céc thuat toan t-test hodc Mann- Whltney
U thich hop. Ap dung phuong phap phan tich hoi
quy logistics dé xac dinh cac yéu té doc 1ap lién
quan t6i tr vong, véi y nghia théng ké khi
p<0,05.

Nghién ctru dugc chép thuan boi Hoi déng Pao
durc trong nghién ctru y sinh Bénh vién Nhi Trung
wong, mé s6 s6 290/BVNTW-VNCSKTE.

3. Két qua nghién ctru
3.1. Pdc diém chung ciia nhém nghién ciru.

C6 227 bénh nhan nang dugc thu nhén vao
nghién ctru. Pac diém chung ctia nhom nghién
ctru duogc trinh bay trong Bang 1.

3.2. Ti l¢, nguyén nhdn cua tang enzyme gan o
bénh nhi nang

Ti 1€ tang ALT ngay 1 va ngay tha 3 sau
nhap khoa BTTC la 23,0% va 30,3%. Ti I tang
AST ngay 1 va ngay thr 3 sau nhdp khoa BPTTC
14 33,9% va 24,6% (Hinh 1).

Nguyén nhan ting enzym gan hay gip nhat
1a nhiém tring huyét (56,7%), suy tudn hoan
(41,2%), thiéu oxy mau (35,1%), nhiém virus
(20,3%), viém gan do thiéu 6 xy (22,7%), it gip
nhit 1 ngd doc (3,1%).

3.3. Gia tri tién lwong tir vong ciia tang enzyme
gan ¢ bénh nhi nang

Pic diém 1am sang, xét nghiém giita hai
nhom bénh nhan sdng va tir vong duoc trinh bay
trong Bang 2. Nhin chung, & nhom tir vong, ndng
d6 ALT, AST huyét thanh cao hon so v6i nhém
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bénh nhan song. Tuy nhién, sau khi

céc yéu t nhidu qua phan tich hoi quy logistics
da bién, két qua cho thay, khong c6 moi lién quan

gilta ndng do AST/ALT ngay 1 (Bang

kiém soat mirc d6 suy chiic ning co quan (thang diém
PELOD-2) va INR voi tir vong. INR ngay 1 tang
1 don vi, nguy co tir vong tang thém 2,15 lan, su

3) vangay khac biét co y nghia théng ké p < 0,05 (Bang 3).

3 (Bang 4) vdi tor vong. C6 moi lién quan gitra

Bang 1. Pic diém chung cia nhom nghién ctru

N Ti 16(%)
Gi6i Nam 142 62,6
N 85 374
Dudi 1 tuoi 140 61,7
Tudi 1 -5 tudi . 48 21,1
6 - 12 tudi 28 12,3
13 — 17 tudi 11 4,9
Trung vi, (IQR) (thang) 7 (2-31)
PELOD-2, trung vi (IQR) 11 (1-21)
VIS, trung vi (IQR) 5 (0-30)
Thoi gian diéu tri hoi stc (ngay), trung vi (IQR) 8 (4-14)
Thoi gian thd may (ngay), trung vi (IQR) 5 (3-10)
£ S T vong, n (%) 48 (21,1)
Keét cuc diéu tri S&ng, n (%) 179 (79,9)
Chu thich: IQR: t& phan vi, TSB: bilirubin toan phan test; PELOD-2: thang diém danh
gi4 chirc nang co quan, VIS: Chi sb thudc van mach.

100%
80%
60%
40%
20%

0%

ALT ngay 1

AST ngay 1

ALT ngay 3
B Tidng M Binh thuong

AST ngay 3

Hinh 1. Ti 1€ tdng enzyme gan ngay 1 va ngay 3 sau nhép khoa BTTC.

Bang 2. So sanh dic diém 1am sang, xét nghiém hai nhom séng va tir vong

Yéu tb T vong (n=48) Séng (n=179) p
Tudi (thang), trung vi (IQR) 10 (3-58) 6 (2-23) 0,0512
Can nang(kg), trung vi (IQR) 10,3 (5,0 — 22,0) 6,5 (5,0 - 10,5) 0,0812

. Nam 29 (60,4%) 113 (63,1%) .
Gidi Nir 19 (39,6%) 66 (36,9%) 0,73
Ti 1€ t&r vong dy doan theo PIM-2, trung 30,25% 11.8% <0.0012
vi (IQR) (15,8%-52,1%) (2,4%-25,0%) '
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Diém PELOD-2, trung vi(IQR) 22 (12 - 23) 11(1-13) <0,0012
Diém VIS t6i da trong 24 gid dau, trung 30 (5 - 52) 0 (0 - 20) <0,0012
vi (IQR)
ALT ngay 1 (UI/L), 42,4 30,2 0.0222
trung vi (IQR) (21,6 —92,0) (17,7 - 66,9) '
AST ngay 1 (UI/L), 84,2 49,2 0.0122
trung vi (IQR) (42,5 - 234,0) (30,8 - 115,8) '
TSB ngay 1 (umol/L), X+SD 125,1 +174,6 445 +65,6 0,094
Albumin ngay 1(g/L), X+ SD 322+5,6 332+58 0,265
INR ngay 1, trung vi (IQR) 1,5(1,3-2,3) 1,2(1,1-1,42) 0,0042
Creatinin ngay 1(umol/L), X+SD 77,0824 64,5+ 104,4 0,382°
Tiéu chu ngdy 1 (G/L), trung vi (IQR) 212,0 289,0 0,0012

’ : (98,0 - 358,5) (192,0 — 462,0) ’
Chu thich: IQR: t& phan vi, SD; d6 1éch chuan, TSB: bilirubin toan phan; PELOD-2: thang diém danh gia chirc
nang co quan, PIM-2; Thang diém danh gia muc d0 nang, INR; International Normalized Ratio, ALT; alanin
transaminase, AST; aspartate transaminase;
(a) Mann — Whitney test, (b) T-test, (c) Chi-Square.

Bang 3. Méi lién quan giita ting AST/ALT trong ngay ddu nhap khoa DTTC va tit vong (phdn tich da bién)

OR 95%ClI p

AST ngay 1 0,95 0,28 — 3,22 0,941
ALT ngay 1 0,32 0,07-1,41 0,131

INR ngay 1 2,15 1.24-3.72 0,006
Tiéu cau ngay 1 1,00 0,99 - 1,01 0,815
PELOD-2 1,18 1,10-1,27 <0,001
PIM-2 0,79 0,55-1,13 0,189
Tudi 1,15 1,02-1,30 0,190
Gidi, (ref. nir) 0,70 0,29-1,74 0,449

Chu thich: IQR: t phan vi, PIM-2; thang diém danh gia mirc 46 nang; PELOD-2: thang
diém danh gia chlrc ning co quan, INR; International Normalized Ratio, ALT; alanin
transaminase, AST; aspartate transaminase.

Bang 4. Méi lién quan gitra ting AST/ALT trong ngay thir 3 sau nhép khoa BTTC
va tu vong (phdn tich da bien)

OR 95%Cl p
AST ngay 3 1,54 0,62 — 3,85 0,351
ALT ngay 3 1,10 0,89 -1,57 0,249
INR ngay 3 1,14 0,38 - 3,37 0,818
Tiéu ciu ngay 3 1,00 0,99 - 1,01 0,411
PELOD-2 1,11 1,05-1,18 < 0,001
PIM-2 0,93 0,66 — 1,30 0,663
Tudi 1,08 0,98 — 1,22 0,129
Gidi, (ref. nir) 1,06 0,46 — 2,46 0,895
ChL’J thich: IQR: tr phan vi, PIM-2; thang diém danh gi4 mtc d6 nang; PELOD-2: thang
diém danh gia chirc nang co quan, INR; International Normalized Ratio, ALT; alanin
transaminase, AST; aspartate transaminase.
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4. Ban luin
4.1. Bdc diém chung cua nhom bénh nhan ngng

Trong thoi gian nghién ctu, ching t6i ¢6 227
bénh nhan du tiéu chuan duogc dua vao nghién ctru.

Bénh nhan ctia ching t6i chi yéu dudi 1a tré
dudi 1 tudi (58,6%), bénh nhan nam (62,6%)
nhiéu hon bénh nhan nir (37,4%). Nghién ctru
cua Akshatha Mallikarjuna va Ashwani K. Sood
nam 2018, thuc hién tai khoa DPTTC nhi khoa ctiia
mot bénh vién tai Bic An Do, nhém tudi chiém
da s6 1a tir 2— 5 tudi [6]. Nghién ctru cia Mozhgan
Zahmatkeshan va cong sy nam 2019, tudi trung vi
13 2 tudi [5]. Nhan thdy, tudi trung vi nhém bénh
nhan nghién ctru cua ching t6i thap hon do cac
nghién ctru khac tién hanh nghién ctru trén nhom
tré lon hon (trén 1 tudi) [5].

4.2. Ti I¢ tang enzyme gan

Trong sb6 bénh nhan nang nhap khoa BDTTC,
ty 18 ting ALT/AST trong ngay thi nhét I3
23,3%/33,9%, trong ngay thu 3 nhdp khoa la
30,3%/24,6%. Ty 1& nay thap hon & mot sb quan
thé bénh nhan nang dugc cong bd trén y van.
Nghién ctru cta Akshatha Mallikarjuna va
Ashwani K. Sood nam 2018, ti 1¢ tang ALT/AST
trong ngay dau nhap DTTC 1a 47,5%/50,4%,
trong ngay thu 3 1a 45,6%/51% [6]. Mot nghién
ctru khac ciia Mozhgan Zahmatkeshan va cong
sundm 2019, ti 18 ting ALT/AST trong ngay dau
1a 32,6%/55,4% [5].

Ti I¢ tang transaminase trong ngay 1 va ngay
3 nhap khoa DTTC trong nghién clru ctia chiing
t6i thap hon so véi nhitng nghién ctru khéc trén
thé gioi. Pidu nay co thé giai thich do chung t6i
chon ngudng chan doan ting enzyme gan cao
hon nhimng nghién ctu khic. Ching t6i lay
ngudng ting enzyme gan 13 trén 2 lan gioi han
trén theo tudi. Tac gia Akshatha Mallikarjuna va
Ashwani K. Sood nam 2018, 1iy ngudng chan
doan ting enzyme gan 1a cao hon 1 lan gi6i han
trén theo tudi [7]. Nghién ctru cua Mozhgan
Zahmatkeshan va cong su nam 2019, tac gia liy
ngudng chan doan ting enzyme gan 1a cao hon
gidi han trén theo tudi 1/4 1an [6]. Viéc x4c dinh

mot ngudng gidi han thdng nhat 13 can thiét
trong céac nghién curu tiép theo.

4.3. Nguyén nhdn tang enzyme gan

O qu?m thé bénh nhan nang tai cac khoa hoi
strc cép ciru, co nhiéu nguyén nhén va yéu td
nguy co gay ton thuong té bao gan nhu: nhiém
trung huyét, réi loan huyét dong, giam oxy mau,
ngd doc,... va thuong do nhiéu nguyén nhéan két
hop hon do m¢t nguyén nhén don doc. Vi vay,
dé xac dinh chinh xic nguyén nhan giy ting
enzyme gan 1a mot thach thie dbi v6i nha 1am
sang [1]. Nghién ctru ciia chung t6i cho théy,
nhitng nguyén nhan giy ting enzyme gan hay
gip lan luot 13 nhidm khuédn huyét (56,7%), suy
tuan hoan (41,2%), thiéu oxy mau (35,1%), viém
gan do virus (20,3%), viém gan do thiéu oxy
(22,7%). Két qua nay c6 thé dugc giai thich bang
mo hinh bénh tat tai don vi nghién ciru ciia ching
t6i. Tinh trang nhidm tring, suy ho hap, suy tuan
hoan 13 nguyén nhéan chi yéu nhap khoa PTTC
ndi Bénh vién Nhi Trung wong.

4.4. Gia tri tién luong cua tang enzyme gan

Nghién ctru ciia chung t6i cho thiy khong co
mdi lién quan giita ting ting cac enzym ALT,
AST trong ngay 1 (Bang 3) va ngay 3 sau nhép
khoa v6i tang nguy co tlr vong ¢ bénh nhan nang
tai khoa hoi strc (Bang 4).

Khac v6i nghién ctru cia chung t6i, theo
Mallikarjuna va K. Sood, ti I tir vong ctia nhom
taing ALT/AST trong ngay 1 va ngay 3 déu cao
hon nhém c6 enzyme gan binh thuong, sy khac
biét c6 ¥ nghia thong ké p < 0,05 [7]. Nghién ctru
cua Zahmatkeshan va cong sy nam 2019, ti 1 tir
vong cua nhom taing ALT/AST trong ngay 1 cao
hon nhom enzyme gan binh thudng, su khac biét
c6 y nghia thong ké p < 0,05, nghién ctru nay
cling cho thdy mdi lién quan tuong tu vé ting
ALT va AST trong ngay 2, ngay 4 va ti vong
[5]. Su khac nhau nay co thé do nhiéu nguyén
nhan gay ra, ching t6i cho rang quan trong nht
1a khac nhau vé tiéu chuin Irra chon va loai trur
bénh nhan nghién clru, nhiing nghién ctu trén
thé giGi loai trir nhitng bénh nhén c6 tién st bénh
1i gan mat [5 ,6], viém gan virus, ton thuong gan
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do thudc [5] r6i loan chuyén héa [6] va nhimng
bénh nhan nhap PTTC tir 2 lan tré 1én [5, 6]
Nghién ctru cua ching t6i khong loai trir nhom
bénh i nay va n6 chiém ti 1¢ dang ké trong nhom
bénh nhan nghién cuu.

Réi loan chirc ning cac co quan 1a mot yéu
t6 doc 1ap tién lugng tir vong & bénh nhan nang
tai cac don vi hoi strc nhi khoa. Diém sb suy chirc
nang cac co quan (PELOD-2) cang cao, nguy co
tlr vong cang cao, & ca thoi diém nhép vién ciing
nhu trong qua trinh diéu tri (Bang 3, 4). Nghién
clru cua ching ti ciing cho thdy, co mbi lién
quan doc lap gitra rdi loan dong mau ngay 1 (INR
kéo dai) wva tir vong, p < 0,05 (OR = 2,15,
95%Cl: 1,24-3,72) (Bang 4). Két qua nay tuong
duong véi mot s6 nghién ciru trén thé gidi. Theo
tac gid Maliikarjuna va cOng sy ndm 2018, nhém
tré co INR kéo dai trong ngay du va ngay thir 3
c6 ti 1€ tor vong cao hon nhom binh thuong
(p<0,05) [6] Nghién ciru cua Zahmatkeshan va
cong sy nam 2019, cho théy mbi lién quan chat
ché giita xét nghiém INR ngay dau va tir vong
véi p = 0,01 < 0,05 (OR=3,33, 95%CI: 1,25-
8,81) [5]. INR la mdt xét nghiém danh gia chirc
ning déng mau ngoai sinh, lién quan mat thiét
dén chirc nang gan va phan anh som tinh trang
suy gan cép [1].

Tém lai, nghién ctru cua chung toi cho thay
tang ALT, AST trong ngay 1 va ngay 3 sau nhap
DTTC khong co6 gia tri tién lugng tir vong nhdm
bénh nhan nang. Tuy nhién, tinh trang suy chuc
ning cic co quan khac 1a yéu té doc lap tién
luong tir vong & bénh nhan ¢ don vi hoi stic
clp clru.

Két luan

Tang enzyme gan ¢ bénh nhi nang la tinh
trang hay gap tai don vi hoi strc nhi khoa, nguyén

nhan hang dau 1 nhiém khuan huyét, suy ho hap,
suy tuan hoan, viém gan thiéu oxy. Khong thay
moi lién quan giita ting enzyme gan véi tién
lugng tir vong ¢ bénh nhi ning.
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