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TOM TAT

Dit vin dé: Ton thuong than cap trong nhiém khudn huyét ¢ tré em la mot van dé can duwoc
nhdn dién som vi kha nang tién trién nhanh va tang nguy co tirvong. Chi s ton thwong thin c6 kha ning
dir dodn nguy co ton thiwong thin cap nang (giai dogn 2-3) som trong 72 gio nhdp khoa Hoi strc tich
cuc. Muc tiéu nghten ciru: Danh gia gia tri ciia chi S0 ton thuong than trong duw doan ton thirong thén
cdp nang trong 72 gio dau nhap khoa Hoi sike tich ciee ¢ tré nhiém khudn huyet Déi twong va phu’o’ng
phdp nghién citu: Nghién ciru mé ta cé phan tich, theo doi doc trong 72 gior dau nhdp khoa Hoi sikc tich
cuec trén 85 tré nhiém khudan huyét tir 1 thang dén 16 téi diéu tri tai khoa Hoi sic tich cuc, Bénh vién
Nhi dong thanh phé Can Tho tir thang 06/2024 dén thang 02/2026. Két qua: Ty Iy lé ton thuong thén cdp
trong 72 gio dau nhap khoa Hoi sikc tich cuc chiém 27,1 %o, ton thwong thdn cdp nang chiém 16,5%. Chi
S ton thlmng thdn c6 kha néing phan biét tot nguy co ton thuwong thdn cdp nang trong 72 gio ddu nhdp
khoa Hoi sikc tich cwe (AUC=0,925; KTC 95%: 0,864-0,986; p<0,001), diém cdt t6i wu la 9 dzem do
nhay 92,9%, do dac hiéu 71,8%, NPV 98,1%, PPV 39,4%. Hi¢u chinh cho thdy sw phu hop 16t giita s6
ca ton thu"ong than cap nang dy doan va quan sat duoc (p=0, 226) Két lugn: Chi so ton thirong thén c6
kha ndng phan biét tot trong dy doan ton thuong thin cdp ning trong 72 gio ddu nhap khoa Hoi sitc
tich cwe 6 tré nhiém khudn huyet Vi gid tri tién dodn dm cao, chi s ton thwong thdn cé thé hé tro sang
loc s6m nhém tré nguy co thap va dinh hwéng theo déi chire ndng than sdt hon & nhém nguy co cao.

Tir khéa: ton thuong thin cdp ndng, nhiém khudn huyét, chi sé ton thwong thén, tré em.

ABSTRACT

THE PREDICTIVE VALIDITY OF RENAL ANGINA INDEX FOR
SEVERE ACUTE KIDNEY INJURY IN CHILDREN WITH SEPSIS

Nguyen Hoang Bao Toan, Nguyen Minh Phuong’, Tran Cong Ly,
Pham Minh Quan, Le Hoang My, Phun Duy Long
Can Tho University of Medicine and Pharmacy

Background: Acute kidney injury in children with sepsis requires early recognition because
of its rapid progression and its association with increased mortality. The Renal Angina Index has
shown potential in predicting severe acute kidney injury (stage 2-3) within the first 72 hours of
admission to the intensive care unit. Objectives: To evaluate the predictive validity of the Renal Angina
Index for severe acute kidney injury within the first 72 hours of the intensive care unit admission in
children with sepsis. Materials and methods: A descriptive study with analytical components and
longitudinal follow-up during the first 72 hours after the intensive care unit admission was conducted
on 85 children aged 1 month to 16 years old who were diagnosed with sepsis and treated in the
intensive care unit at Can Tho Children’s Hospital from June 2024 to February 2026. Results: The
incidence of acute kidney injury within the first 72 hours of the intensive care unit admission was
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27.1%, while severe acute kidney injury accounted for 16.5%. The Renal Angina Index demonstrated
good discriminatory ability for severe acute kidney injury within the first 72 hours of the intensive care
unit admission (AUC=0.925; 95% CI: 0.864-0.986; p<0.001). The optimal cutoff value was 9 points,
yielding a sensitivity of 92.9%, a specificity of 71.8%, NPV of 98.1% and PPV of 39.4%. Calibration
analysis showed good agreement between predicted and observed cases of severe acute kidney injury
(p=0.226). Conclusions: The Renal Angina Index demonstrated good discriminatory ability in
predicting severe acute kidney injury within the first 72 hours of the intensive care unit admission in
children with sepsis. With its high negative predictive value, the Renal Angina Index may support early
screening of low-risk children and guide closer renal function monitoring in high-risk patients.
Keywords: Severe acute kidney injury, sepsis, Renal Angina Index, children.

I. PAT VAN PE

Tén thuong than cip (Acute Kidney Injury-AKI) chiém 1,9% sb tré em nhép vién va c6
thé dén 40% & nhiing tré nhidém khuan huyet Su hién dién cua AKI va sdc nhiém khuan cd
lién quan v&i nguy co tir vong cao gip 3 dén 5 lan, thoi gian nam vién dai hon va tién trlen
thanh bénh than man tinh [1]. AKI dugc dinh nghia la tinh trang suy giam chirc nang thén cap
tinh, ddn dén 1am giam nhanh chéng d6 loc cau than, két qua gy (r dong cac san pham chuyén
hoa nhu ure/creatinine, rdi loan diéu hoa dich ngoai bao, toan kiém va dién giai [2].

Dén nay chua c6 diéu tri ddc hiéu nao cho AKI. Nhiéu thir nghiém nham diéu tri
AKI da that bai, cac chién luge diéu tri hién tai chi giéi han & viéc _phong ngura va didu tri
cac bién chung. Vi vay doi hoi mot cong cu du doan s6m nguy co tién trién thanh AKI nang
nham can thiép som nhu kiém soat dich truyen va tranh cic yéu td nguy co, gop phan phong
ngira va giam d¢ nang cua AKI [3]. Chi s6 t6n thuong than (Renal Angina Index-RAI) bang
cach két hop cac yéu t6 nguy co AKI va bang ching ton thuong chirc nang than c6 thé du
do4n nguy co dién tién thanh AKI ning (giai doan 2-3) trong 72 glo’ dau nhap khoa Hoi sirc
tich cyc (Intensive Care Unit - ICU) [4], [5]. RAI 1a mdt cong cu giap sang loc nguy co som
va khong thay thé chan doan AKI. Tuy nhién, nhitng nghién ctru vé RAI van con han ché
tai Viét Nam, dic biét 1a ¢ doi tugng tré em va chua duoc 4p dung nhiéu trong thuc té 1am
sang. Vi vay, nghién ctru nay dugc tién hanh nham danh gia gia tri du doan nguy co AKI
ndng cua RAI ¢ tré em Viét Nam.

I1. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Pdi twong nghién ciu

Tét ca tré tir 01 thang dén 16 tudi duoc chian doan nhiém khuin huyét diéu tri tai
khoa Hdi sirc tich cuc-Chdng doc, Bénh vién Nhi dong thanh phd Can Tho trong thoi gian
tir thang 06/2024 dén thang 02/2026.

- Tiéu chuin chon miu: Tré c6 du tiéu chudn chan doan nhidm khuan huyét theo
tiéu chuan Phoenix nam 2024 (c6 6 nhiém khuan nghi ngd va diém Phoenix >2 diém) hoic
c6 két qua cdy mau duong tinh [6].

) - Tiéu chuén loai trir: (i) Tré dugc chan doan bénh than man trugc day. (ii) Tré da
cay ghép than. (iii) Tré khong c6 du cac xét nghiém can thiét trong 72 gior dau nhap khoa ICU.

2.2. Phwong phap nghién ciru
- Thiét ké nghién ciru va phwong phap chon miu: Nghién ciru m ta c6 phan tich,
theo doi doc trong 72 gid dau nhap khoa ICU va chon mau khéng xéc suat, lay tron mau
trong thoi gian nghién ctru.



TAP CHi Y DU'OC HOC CAN THO - SO 98/2026

- C& miu: Nghién ctru duoc thuc hién trén 85 tré em.

- Phwong phap thu thép s6 liéu: Cac dic diém chung, dic diém 1am sang va can
1am sang s€ dugc thu thap tir luc tré nhép khoa ICU. Nhiém khuén huyét duogc chan doan
khi tré du tiéu chudn Phoenix (co 6 6 nhiém khuéan nghi ngo va >2 diém Phoenix) hodc két
quéa cdy méau duong tinh, sdc nhidém khuén khi tré ¢6 diém tim mach >1 diém. Tré s& dugc
theo ddi cho dén khi xuat vién hodc tir vong. Két qua AKI dugc chan doan va xac dinh giai
doan theo Kidney Disease: Improving Global Outcomes (KDIGO) 2012, dya vao ti€u chi
creatinine huyét thanh (SCr) va lugng nude tiéu [2]. AKI ning 1a AKI giai doan 2 va 3.
Creatinin huyét thanh nén (bSCr) duoc xac dinh 1a gia tri SCr thip nhit do duoc trong 3
thang trude thoi diém nhdp vién. Khi khong c6 bSCr nen truge do, bSCr s& dugce phong
doan dya vao dg loc cau than (eGFR) nén theo tudi néu tré <2 tudi va bang 120
mL/phut/1,73m? néu tré >2 tudi theo cong thirc Hoste khong phu thudce chiéu cao [7]:

bSCr (umol/L) = (9485.3 x Q)/ eGFR (mL/phtt/1.73m?)

Q (trai) = 0.21 + (0.057 x t) — (0.0075 x t2) + (0.00064 x t*) — (0.000016 x t*)

Q (gai) = 0.23 +(0.034 x t) — (0.0018 x t?) + (0.00017 x t*) — (0.0000051 x t*)

(t: tudi, tinh bang nim)

RAI dugc ghi nhan trong vong 12 gir dau, som nhét c6 thé sau nhap ICU, dua vao SCr
lac nhép ICU hodc phan tram qua tai dich. Diém RAI tir 1 dén 40 diém [5]. Két qua AKI nang
dua vao SCr cao nhat hodc lwong nudc tiéu thip nhét tir lac nhap ICU dén 72 gio dau [8].

Bang 1. Chi s6 t6n thuong than (RAI) [5]

RAI Yéu t6 nguy co Diém
Nhap khoa ICU 1
Nguy co Ghép tang dic hodc ghép té bao gdc 3
Cén thong khi co hoc hodc ding vin mach 5
SCr/ bSCr % Qua tai dich Diém
Giam hogc khong doi <5 1
Tén thuong Tang gap > 1—1,49 lan 5-10 2
Tang gap 1,5—2 lan 1015 4
Ting gap > 2 lan >15 8
RAI = Piém nguy co x Diém ton thuong

% Qua tai dich = [Dich nhap (lit) — Dich xuat (1it)]/ Can ndng (kg) x 100
SCr: Nong do creatinin huyet thanh
bSCr: Nong dé creatinin huyét thanh nén

- Phwong phap xir 1y s6 li¢u

+ 86 lidu duoc xir ly va phan tich bang phan mém SPSS 23.0. Céc bién dinh tinh
duoc trinh bay dudi dang tan s6 (ty 1é phan trim), cac bién dinh lugng c6 phén phdi chuan
dugc trinh bay dudi dang trung binh + d6 1éch chuin va so sanh bang kiém dinh t-test; cac
bién khong phan phdi chuan dugce trinh bay dudi dang trung vi (khoang tir phan vi) va so
sanh bang kiém dinh Mann—Whitney U.

+ Kha nang phan biét AKI ning ciia RAI duoc danh gia bang phan tich duong cong
ROC (Receiver Operating Characteristic). Dién tich du6i duong cong (AUC) voi khoang tin
cdy 95% duogc tinh toan dé danh gia kha ning phan biét ciia RAI Biém cit t6i wu dugc xac
dinh dua trén chi s6 Youden. D0 hi¢u chinh ctia RAI dugc danh gia bang kiém dinh Hosmer—
Lemeshow va trinh bay theo cac phan vi nguy co, gia tri y* (df) va gia tri p.
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- Pao dirc trong nghién ciru: Nghién ctru dugc chép thudn boi Hot cﬁ)ng Dao duc
trong nghién ctru y sinh hoc cua Truong Dai hoc Y Duge Can Tho theo phiéu chép thuan
$0 24.317.HV/PCT-HPDD ngay 28/06/2024.
III. KET QUA NGHIEN CUU

3.1. Pic diém chung va ty 1¢ ton thwong thin cip ¢ tré nhiém khuin huyét

Trong thoi gian ~tién hanh nghién ctru, ching t6i thu thap dugc 85 tré nhilém kh~u€71n huyét
thda tiéu chuan chon mau dua vao nghién ctru, trong do c6 57/85 (67,1%) tré soc nhiém khuan.
Béng 2. Dic diém chung & tré nhiém khuan huyét (n=85)

Dic diém Tan s (n) Ty 18 (%)
Gisi Nam 55 64,7
Nit 30 35,3
<1 tudi 49 4
1 - <2 tudi 22.4
Nhém tudi 2 - <5 tudi 11,8
5 - <12 tudi 8,2
> 12 tudi 7 8,2
Tinh trang Binh thuong 35 41,2
dinh du"é‘ng Suy dinh dudng 40 47,1
Thura cén, béo phi 10 11,7

Nhén xét: Nhom tudi <1 tudi chiém wu thé 42/85 (chiém 49,4%). Ty 1¢ tré nam/ tré
nir 1a 1,83:1. Ty 1€ tré suy dinh dudng cao nhat chiém 47,1%.
Bang 3. Ty 1& AKI va cac giai doan AKI trong 72 gid dau nhap khoa ICU (n=85)

Dic diém Tan sb (n) Ty 18 (%)
Khong ning | Giai doan 1 9 10,6
AKI Ning Giai doan 2 8 9,4
j Giai doan 3 6 7.1
Khong AKI 62 72,9

Nhan xét: Ty 18 AKI trong 72 gid dau nhap khoa ICU chiém 27,1%, AKI ning chiém
16,5%. Trong s6 tré AKI, AKI giai doan 1 chiém ty 1¢ cao nhét 10,6%.
3.2. Gia tri du doan nguy co ton thwong thin cip ning trong 72 gio' diu nhap khoa
ICU ciia chi s6 ton thwong than

AUC=0925
p<0.001

D6 nhay

Hinh 1. Budng cong ROC danh gia kha nang phan biét AKI nang trong 72 gi¢ dau nhap
khoa ICU cua chi so ton thuong than (RAI) (n=85)
11
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. Nhan xét: Chi s6 ton thuong than (RAT) c¢6 kha ning phéan biét tbt AKI ning trong 72 gid
dau nhap khoa ICU vdi dién tich dudi duong cong la 0,925 (KTC 95%: 0,864-0,986; p<0,001).
Béng 4. Gié tri du doan AKI ning trong 72 gio dau nhap khoa ICU ciia RAI vé6i khoang tin
cay 95% (n=85)

Dién tich dudi duong cong (AUC) 0,925 (0,864-0,986)
Diém cit ti vu (cut-off) 9 diém
D6 nhay (Se) 92,9% (66,1-99,8)
Do dic hidu (Sp) 71,8% (59,9-81,9)
Gi4 tri tién doan dwong (PPV) 39,4% (22,9-57,9)
Gi4 tri tién dodn 4m (NPV) 98,1% (89,7-100)
Ty s6 kha di dwong (PLR) 3,3 (2,21-4.91)
Ty s6 kha di am (NLR) 0,1 (0,02-0,66)

Nhan xét: Diém cit t6i vu duoc xac dinh béng chi sérYouden 12 9 diém, tuong ung
v6i d§ nhay 92,9% va d¢ dac hiéu 71,8%. Cling tai diém cat do, gia tri tién doan am dat
98,1% va ty so kha di am 1a 0,1.

Béng 5. So sanh gia tri diém RAI ¢ tré c6 AKI ning va khong AKI ning

Diém RAI o AKI ndng Rhos P

Trung vi (Q1-Q3) 20 (10-40) 5(2-10) <0,001
Nhan xét: Sy khéc biét co ¥ nghia giita diém RAI ctia 2 nhom ¢ va khong c6 AKI ning,

3.3. Kha ning hi¢u chinh cia chi‘sé ton thwong thin trong du doin nguy co ton

thwong than cap ning trong 72 gio' dau nhap khoa ICU

Bang 6. Kiém dinh Hosmer-Lemeshow dua trén diém RAI trong dy doan AKI ning trong

72 gio dau nhap khoa ICU

AKI ning trong 72 gid dau nhap khoa ICU
Xéc suat du doan (Probability) Quan sat (Obsevered) Dy doan (Expected)
0,01550 0 0,217
0,01932 0 0,251
0,02992 0 0,060
0,03717 0 0,780
0,07032 1 0,141
0,10591 3 1,800
0,52732 5 5,801
0,98999 5 4,950
*=8,18; df=6; p=0,226

’Nhén xét: Kiém dinh Hosmer—Lemeshow khong ghi nhan sy khac biét c6 ¥ nghia
gitra s0 ca AKI ndng quan sat va dg doan (¥*=8,18; df=6; p=0,226) goi y md hinh c6 hiéu
chinh chap nhén dugc.

IV. BAN LUAN
4.1. Pic diém chung va ty 1¢ ton thwong thin cip & tré nhiém khuin huyét
Nghién ctru cua ching toi gdm 85 tré nhiém khuan huyét trong d6 sé¢ nhiém khuan
chiém 67,1%. Nhom tudi <1 tudi va nhém suy dinh dudng chlem ty 1¢ cao trong nhom tré nhiém

khuan huyét (49,4% va 47,1%). Diéu nay c6 thé do & tré <1 tudi hé mién dich chua hoan thién,
tinh trang dinh dudng lam suy giam kha ning dé khang giy ting nguy co nhiém tring ning va
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tién trién thanh nhiém khuan huyét. Ty 1¢ AKI trong 72 gio ¢au nhap khoa ICU chiém 27,1%
gan tuong duong véi 26,2% trong nghién ciru ciia Meher Afroze va cong su, thdp hon so véi
nghién ctiru ctia Maria Del Pilar Sudrez va cong su co ty 1€ AKI 41,1% [1]. Ty 1¢ AKI nang
chiém 16,5%, thip hon so véi nghién ctru cia Emily K. Ninmer va cong su (20%) [9]. Trong
nhom tré c6 AKI, AKI giai doan 1 chiém ty 1¢ cao nhat, tuy nhién cac truong hop AKI giai doan
2 va 3 (AKI nang) mdc du chiém ty 1¢ it hon, nhu:ng coy nghla lam sang quan trong do lién
quan dén nhu ciu diéu trj thay thé than, kéo dai thoi glan nam vién va tang nguy co tir vong [4].

4.2. Gia tri du dodn nguy co ton thwong thin cAp ning trong 72 giv dau nhip khoa
ICU cua chi so ton thwong than

RAI c6 kha nang phén biét tt gilta 2 nhom c6 va khong c6 AKI nang trong 72 gid dau
nhép khoa ICU ¢ tré nhiém khuan huyét véi AUC 0,925 va diém cit toi uu 9 diém. O diém cit,
RAI c6 do nhay cao (92,9%) giup sang loc sdém ¢ nhitng tré c6 nguy co, tuy nhién KTC 95%
cua d6 nhay rong (66,1-99,8%), mo hinh chua 6n dinh, c6 thé do s6 truong hgp AKI ning trong
nghién ctru thap 1am anh huong dén két qua (14 ca). NPV ctia nghién ciru dat 98,1% va NLR
0,1, trong khi PPV chi c6 39,4%, vi Vay, RAI tai diém cit 9 phu hgp hon véi vai tro loai trur
nguy co AKI nang hon 1a xac dinh chéc chén tré s& bi AKI nang. RAI da duogc chiing minh kha
ning dy doan nguy co trong nhiéu nghién ciru quéc té [10], [11], [12]. Nghién ciru ciia Ahmed
S.A. Soliman va cong sy, co AUC thip hon 0,837, d6 nhay 95% va d6 dic hiéu 72% tai diém
cat RAI 8 diém ¢ tré bénh nang nhap ICU [4]. Trong khi d6, nghién ctru ciia Natalja L. Stanski
trén tré sdc nhidm khuan, RAI c6 AUC dat 0,9, diém cit 8 diém véi do nhay 98% va do dic
hi¢u 54% [5]. Mot nghién ciru khac ciia Nugroho Setia Budi va cong su & tré nhiém khuin
huyét, AUC dat 0,912, diém cit 8 diém, d6 nhay 100%, d6 dic hiéu 68% [13]. Cac nghién ctru
trén voi diém cét cua RAI 1a 8 diém & cac dbi tuong khéc nhau (tré bénh nang nhap ICU, nhiém
khuan huyét, séc nhiém khuan), nhung RAI van duy tri kha ning phan biét t5t AKI ning trong
72 gi dau véi AUC >0,8, d6 nhay cao >90% va do dic hiéu thay ddi, twong dong véi nghién
ctru ctia chung t6i, cho thiy RAI 1a mdt cong cu hiu qua dé sang loc sém va loai trir nguy co
AKI nang & tré co nguy co. Diém cit cua nghién ctru ching toi cao hon (9 dlem) c6 thé do ¢&
mau nho, do d6 can kiém dinh & ¢ mau 16n hon, da trung tim gitip mé hinh 6n dinh hon.

4.3. Kha nang hi¢u chinh caa chi s6 ton thwong than trong du doan nguy co ton

thwong thin cAp ning trong 72 gio' diu nhap khoa ICU

Péi voi kha nang du doan AKI ning cua RAI, két qua kiém dinh Hosmer—
Lemeshow cho p=0,226 cho thdy khong co su khac biét ©0 y nghia thong ké giita s truong
hop AKI néng du doan va s truong hop quan sat thuc t&. Diéu nay chimg t6 mo hinh c6 do
hiéu chinh phu hop. Két qua nay cung cb gi tri ctia RAI khong chi ¢ kha nang phéan biét
ma con ¢ tinh phu hop gitra nguy co dy doan va dién tién thuc té.

Nghién clru cia chung t6i con mot s6 han ché. Mau nghién ciru nho, sO truong hop
AKI nang thyuc té thap, dugc thu thap tai mot don vi duy nhat trong khi nhleu nghién clru
qudc té dugc thyc hién theo mé hinh da trung tim v6i ¢& mau 16n hon. Két qua AKI ning
dwa vao SCr cao nhit hoic lugng nudc tiéu thap nhét trong 72 gid dau nhap ICU, trong khi
d6 RAI ciing dugc tinh dya SCr lic nhap ICU hodc phan trim qua tai dich trong 12 gid dau,
dan dén nguy co trung 1ip anh huong dén két qua. Vi vay, can c6 kiém dinh thém gia tri ctia
RAI trén ¢ mau 16n hon, da trung tAm va x4y dyng mo hinh, hi¢u chinh day du hon.
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V.KET LUAN

Chi s6 ton thuong than (RAI) c6 kha nang phan biét tot trong dy doan AKI nang trong

72 g10 dau nhap khoa ICU & tré nhiém khuan huyét, véi AUC 0,925 va diém cit toi wu 9 diém.
Vi gia tri tién dodn am cao, RAI ¢6 thé hd tro sang loc sém nhém tré nguy co thap va dinh
hudng theo ddi chirc nang than sat hon & nhém nguy co cao. Tuy nhién, két qua can duoc kiém
dinh thém trén ¢ mau 16n hon, da trung tim va c6 danh gia hiéu chinh mé hinh day da hon.
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