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Abstract: Objectives: This study aimed to evaluate the prognostic value of the pediatric Sequential
Organ Failure Assessment score (pSOFA) for mortality among critically ill patients in pediatric
intensive care unit (PICU) and to compare with Pediatric Risk of Mortality version 111 (PRISM I11),
Pediatric Index of Mortality version 3 (PIM-3), and Pediatric Logistic Organ Dysfunction version 2
(PELOD-2) scores in predicting mortality in severe pediatric patients. Methods: This prospective
descriptive study enrolled patients aged from 1 month to 15 years old admitted to the PICU of
Vietnam National Children's Hospital from April 2023 to October 2023. Clinical and laboratory
variables were recorded at the time of admission. pSOFA, PRISM 111, PIM-3, and PELOD-2 scores
were calculated, and treatment outcomes were recorded. Results: pSOFA score demonstrated
excellent prognostic capability for mortality in the PICU with an area under the curve (AUC) of
0.928 (p < 0.05); at a cut-off score of 12, the sensitivity was 88.5% and specificity was 87.6%.
pSOFA score was directly proportional to the predicted mortality, reflecting the actual mortality rate
of the study population across various patient groups and disease models. Compared to PRISM I,
PIM-3, and PELOD-2 scores, pSOFA exhibited superior predictive power for mortality, with more
accurate mortality predictions relative to actual rates and a higher ability to differentiate between
survival and mortality groups. Conclusion: pSOFA score is highly effective for predicting mortality
in critically ill pediatric patients and provides more accurate predictions than PRISM I11, PIM-3, and
PELOD-2 scores.
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Gia tri tién lugng tu vong cua thang diém pSOFA
& bénh nhan ning trong hoi strc cap ctru nhi khoa
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Tém tit: Muc tiéu: xac dinh gia tri tién luong tur vong cua thang diém danh gia suy chirc ning co
quan & tré em (pSOFA) & bénh nhén ning trong hoi stre cép ctru nhi khoa (PICU) va so sanh véi
thang diém nguy co tir vong tré em (PRISM I11), chi sd tir vong tré em (PIM-3) va thang diém suy
tang ¢ tré em (PELOD-2) trong tién lugng tr vong bénh nhi néng. Pbi tuong va phuong phap:

Nghién ctru mé ta tién ciru trén bénh nhén 1 thang dén 15 tudi nhap Khoa Diéu tri tich cuc Noi khoa
Bénh vién Nhi Trung wong tir thang 4 nim 2023 dén thang 10 nim 2023. Bénh nhan duoc ghl nhén
céc tridu chimg 1am sang, két qua xét nghiém va thu thap cac bién s tai thoi diém nhdp vién, tinh
diém pSOFA, PRISM 111, PIM-3, PELOD-2, dong thoi theo doi két qua diéu tri. Két qua: pSOFA
1a thang diém c6 kha ning tién lugng tir vong rat t6t & bénh nhi nang diéu tri tai hdi strc cip ctru, véi
dién tich duéi duong cong (AUC) 12 0,928 (p < 0,05); véi diém cut-off 12 thi do nhay 88,5% va do
dic hiéu 87,6%. Diém pSOFA ti 1¢ thuédn vdi ti 1¢ tr vong thuc té ctia nhom dbi tuwgng nghién ciru,
ddng thoi ¢6 kha ning phan do rat tot ¢ da dang cac nhom ddi tuong va mé hinh bénh tat. So voi
thang diém PRISM III, PIM-3, PELOD-2, pSOFA la thang diém cé nhiéu wu thé vuot troi trong du
doan ti 1é tir vong, ciing nhu ¢6 kha ning phan tdch nhoém sdng va tir vong cao hon han. Két luan:
pSOFA 1a thang diém rat t6t trong tién lugng tir vong bénh nhan ning tai hdi strc cap ctru nhi khoa

va du doéan chinh xac hon cac thang diém PRISM 111, PIM-3, PELOD-2.

Tir khoa: pSOFA, tién lugng tir vong.

1. Mé diu

Pénh gid mirc do nang cua bénh 1a nhiém vy
quan trong gitip bac si 1am sang dua ra quyét
dinh diéu tri phu hop. Viéc ap dung céac thang
diém dé tién luong bénh nhan da dugc phat trién
trong ba thap ky gan ddy voi muc dich phan bo
phuong tién va nhan luc cho viéc cham séc tré bi
bénh dat hi€u qua cao nhét, giap giam ti 1& tu
vong cling nhu gia thanh diéu tri. Hién nay tai
cac PICU c6 nhiéu thang diém duogc xay dung va
ap dung nhu PRISM, PIM, PELOD, pSOFA- da

" Téc gia lién hé.
Dia chi email: huuphuc.phan@gmail.com
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cung cép thude do khach quan nhd viée xem xét
cac théng sd tir tit ca cac hé thdng co quan chinh
cua co thé, do d6 dua ra bure tranh chinh xac hon
vé tinh trang bénh nhan thay vi ¥ kién chu quan
dé bi thién vi va sai sot; trong d6 thang diém
pSOFA duogc danh gia 1a t6t nhat trong mo ta
muc d§ suy chirc ndng cac co quan va tién lugng
tir vong cho bénh nhi nang [1]. pSOFA dugc
Matics va cong su phat trién vao nim 2017 nhim
dinh lvgng mac do suy co quan theo thoi gian va
danh gia to vong ¢ nhitng bénh nhan diéu trj tai
PICU. Thang diém nay cho phép danh gia su suy
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cac tang mot cach riéng biét, bao gém diém cua
sau hé co quan: ho hép, tim mach, than, gan, than
kinh, dong mau va dugc cho diém tr 0 dén 4 theo
mirc do rdi loan chirc ning hodc ton thuong co
quan [2]. PBa co nhiéu cong trinh nghién ctru vé
van dé tir vong va cac yéu t6 anh huong tai cac
don vi Hoi sirc cdp ctru Nhi khoa trén thé gidi,
tuy nhién ¢ Viét Nam, nghién ctu tién lugng
bénh nhi dua trén cac thang diém chua nhiéu, dic
biét 1a co rat it nghién ctru vé pSOFA. Céc déanh
gi4 gan ddy vé cac md hinh du doan khac nhau
nham tién lugng bénh nhan PICU nhung cho
thiy nhimng két qua khong nhét quan, ching han
nhu danh gia qua thap hoic qua cao ti 18 tir vong,
kha nang phan biét kém va khong cé bao cio
thdng ké hiéu chuan [3].

Ttr thyc té d6, chung t6i tién hanh nghién ctru
dé tai “Gi4 tri tién luong tir vong cua thang diém
pSOFA & bénh nhin ning trong hdi stre cp ciru
nhi” v&i muc tiéu danh gia gia tri cua thang diém
pSOFA trong tién lugng tir vong tai PICU va so
sanh véi cac thang diém PRISM III, PIM- 3 va
PELOD- 2.

2. P6i twong va phwong phap nghién ctru
2.1. Poi twong nghién ciru

Tat ca cac bénh nhén tir 1 thang tudi dén 15
tudi nhdp Khoa Piéu tri tich cuc Noi khoa
(PICU) Bénh vién Nhi Trung vong, trong thoi
gian tir thang 04/2023 dén thang 10/2023, ¢6 thoi
gian nam diéu trj tai khoa > 24 gio dugc dua vao
nghién ctru. Nhitng tré nhap khoa trong tinh
trang ngiing tuan hoan, chét nio hoic khong co
du cac thong sb trong cac thang diém pSOFA,
PRISM 111, PIM-3, PELOD-2 dugc loai ra khoi
nghién cuu.

2.2. Phwong phap nghién cuu

i) Thiét ké nghién ctru: mo ta phén tich;

ii) Phuong phép chon mau: ldy miu thuan
tién toan bo tré du tiéu chuan nghién ciru trong
thoi gian nghién cuu. Sé liéu dugc thu thap tién
ctru tir lic bénh nhan nhap PICU va theo ddi két
qua diéu tri dén khi ra khoi PICU;

iii) Chi sd, bién s6 nghién ciru: (101 tuong
nghién ctru duoc thu thap thong tin vé tudi (tinh
theo thang), gi6i, cac dic diém 1am sang (bénh
Iy nén, thé may, suy da tang, nhiém trung bénh
vién), ket qua diéu tri (tor vong hodc song). Cac
bién sd cho thang diém pSOFA, PRISM llII,
PIM-3, PELOD-2: huyét 4p trung binh (mmHg);
nhip tim (lan/phut) Glasgow tinh diém dua vao
thang diém Glasgow; dong tir: ¢o phan xa anh
sang hoac khong; so lugng bach cau, ) lugng
tiéu cau: xac dinh bang xét nghiém cong thirc
mau; creatinin mau, billirubin mau, lactat mau,
Pa0,/FiO,: dya vao sinh hoa mau. TAt ca cac xét
nghiém duoc tién hanh tai Khoa Huyét hoc va
Khoa Sinh hoa- Bénh vién Nhi Trung uong.

iv) Phan tich, xtr Iy s6 liéu

S6 liéu khau khi thu thap duoc mé héa, nhap
va xtr Iy bang phan mém SPSS 26.0.

Bién phan loai duoc trinh bay dudi dang s6
lwong va ti 1& % véi Chi-square test. Cac bién s6
¢6 phan phdi chuan duoc trinh bay bing trung
binh va d6 Iéch chuan (PLC), néu khong c6 phan
phéi chudn, sir dung trung vi va IQR (tt phan vi).
So sanh 2 trung binh bang t-test hoic Mann-
Whitney U test.

Piém pSOFA, PRISM III, PIM-3, PELOD-2
dugc tinh dya vao céac tiéu chi thu thdp trong
bénh 4an nghién ctru. P& danh gia kha ning tién
luong clia cac thang diém, nhom nghién ctru tinh
toan dién tich dudi dudng cong (AUC); tim diém
cut-off t6i uu dwa vao chi sé Youden J, tir d6 tinh
d6 nhay va do dic hiéu; dong thoi tinh Odds
Ratio (OR) nham xéc dinh méi lién hé cta thang
diém véi tir vong. Nghién ctru so sénh cac AUC
v6i nhau theo phuong phap Delong; danh gia su
khac biét gilra ti 1¢ tir vong udc tinh va thuc té
bang phép kiém Hosmer- Lemeshow. St dung
hé s6 Spearman nham danh gia mdi tvong quan
clia thang diém véi tir vong clia céc thang diém.
Céc test c6 ¥ nghia thong ké khi p < 0,05

3. Két qua nghién ciru

Tir thang 04/2023 dén thang 10/2023, c6 248
bénh nhan du tiéu chuin duoc dua vao nghién
clru trén tong s6 425 bénh nhan niang nhap PICU,
trong do ti 1€ tor vong 1a 31,5% (78/248).
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3.1. Bdc diém cua doi twong nghién ciiu

Bang 1 cho théy tré thudc nhém tudi 1-11
thang chiém ti 18 cao nhat (41,9%), khong co su
khac biét dang ké gitra tudi, gioi gita hai nhom
tlr vong va song sot (p < 0,05). Ti 1é nam/nit gan

tuong duong nhau (nam/nit =1/1). Ti 1¢ bénh
nhan c¢6 tién sir mic bénh nén, bénh nhan suy da
tang va phai thd may ¢ nhém tir vong déu cao
hon nhom séng, su khac biét c6 ¥ nghia thong ké
véi p < 0,05.

Bang 1. Dic diém cia dbi tugng nghién ctru

ﬂ bac diem (55323) (nszoln7g0) T(lrfzv;)sn)g P
Tubi (thang), median (IQR) 21 (4-81) 21 (4-85) 17 (5-80) 0,048
1-11 thang 104 (41,9%) 68 (40%) 36 (46,2%) | 0,138
L 12-23 thang 21 (12,9%) 24 (14,1%) | 8(10,3%) 0,247
Nhom tudi y
(:9%) 24-59 thang 29 (11,7%) 18 (10,6%) | 11 (14,1%) 0,140
60-143 thang 63 (25,4%) 45 (26,5%) | 18 (23,1%) 0,145
> 144 thang 20 (8,1%) 15 (8,8%) 5 (6,4%) 0,223
Gioi nam (n; %) 129 (52,0%) | 83 (48,8%) | 46 (59,0%) | 0,137°
Tién st mac bénh nén (n; %) 37 (14,9%) 8 (4,7%) 29 (37,1%) 0,004°
o Bénh nhéan thé may (n; %) 218 (87,9%) 143 (84,1%) 75 (96,2%) 0,007°
L.am sang Suy da tang (n; %) 79 (31,9%) 37 (21,8%) | 42 (53,8%) | <0,0001°
Nhiém tring bénh vién (n; %) 5 (2,0%) 2 (1,2%) 3 (3,8%) 0,165
aMann-Whitney U test. "Chi-square test

3.2. Gid tri tién lwong tir vong cia thang diém
pSOFA

Két qua nghién ctru cua ching t6i cho thiy
AUC 12 0,928 v6i p < 0,01 ¢6 y nghia thong ke,
nhu vay pSOFA c6 kha nang phan tach rat tot
giita nhém sdng va tir vong. Diém pSOF Atile
thuan véi ti 16 tr vong tién lugng va thyc té cua

ROC Curve

Sermitioty

1 - Specficty

nhom d6i tuong nghién ctru (Hinh 1). Piém
pSOFA cang cao nguy co tir vong cang tang,
diém pSOFA tir 16-24 c6 nguy co tir vong cao
gap 81,82 1an nhom co diém pSOFA tir 0-6 (p <
0,001) (Bang 2). Dya trén két qua nay, chung t6i
dé xuat xem xét 1am sang & ngudng diém pSOFA
> 18, vi tai murc nay, nguy co tr vong gia ting
dang ké va c6 thé can can thiép tich cuc hon.

Hinh 1. Biéu &5 ROC va kha ning du doén ti 18 tir vong ciia pSOFA.



P. H. Phuc, N. P. Trinh / VNU Journal of Science: Medical and Pharmaceutical Sciences, Vol. 41, No. 1 (2025) 101-107 105

Bang 2. Tuong quan gitra diém pSOFA véi ti 18 tir vong

Nhém diém Tu vong Séng OR (CI 95%) 0
pSOFA n % n %
0-6 1 5,3 9 94,7 1 1
7-9 3 6,4 12 93,6 1,23 (0,12-12,59) 0,042
10-12 4 6,6 84 93,4 1,263 (0,13-12,04) 0,038
13-14 7 18,4 45 81,6 4,07 (0,46-35,75) 0,021
15 13 59,1 13 40,9 26,0 (2,92-231,31) < 0,001?
16-24 50 82,0 11 18,0 81,82 (9,85-679,47) < 0,001?
2Chi-square test

3.3. So sanh cac thang diém pSOFA, PRISM I1I,
PIM-3, PELOD-2

Thang diém pSOFA du doan chinh xac nhat
tién lugng tor vong cia mau nghién ctru, dong
thoi c6 kha nang phan tach nhém song va ti

vong tot nhat vai AUC 1a 0,928; diém cut-off tdi
vu ciia pSOFA 1a 12 diém véi do nhay va d6 dic
hiéu cao béi tai diém cut-off ndy, dién tich dudi
dudng cong 14 16n nhét. Ca bon thang diém déu
¢6 twong quan thudn véi bién s tir vong véi
p < 0,05 (Bang 3).

Bang 3. So sanh kha ning tién luong tir vong ciia cac thang diém.

Tién 2 . | bac | Hé sb Spearman Khi ning du
Diém Do N e o s
Thang luong dac Vai tir vong doan ding
i \ AUC cut- nhay o
iém to vong off %) hiéu r %

(%) (%) P P
pSOFA 36,3 0,928 (p <0,001% 12 88,5 | 87,6 | 0,691 | <0,001° | 87,9 | 0,314°
PRISM III 15,7 0,746 (p <0,001¥ | 115 66,7 75 0,398 | <0,001° | 68,4 | 0,219¢
PIM-3 14,9 0,658 (p=0,013% 104 24,4 | 776 | 0,359 | <0,001° | 78 | 0,004°
PELOD-2 10,1 0,721(p <0,001% 8,5 0,564 | 0,76 | 0,158 0,013° | 754 | 0,001¢

3Chi-square test "Spearman's rank correlation coefficient ‘Hosmer-Lemeshow test

4. Ban luin

Gia tri cia mot mo hinh tién lugng duoc
danh gia dya trén 2 yéu té 1a kha ning phan tach
va kha nang phan d6. Phan tich 248 bénh nhi
ning nhap PICU, chung t6i nhan thiy thang diém
pSOFA c6 kha ning phéan tach rat t6t hai nhom
tr vong va sdng sot, v6i dién tich dudi duong
cong la 0,928 (0,890-0,965) v4i CI 95% va p <
0,01 c6 ¥ nghia théng ké. Thang diém pSOFA
dugc phat trién béi Matics va cong sy, trong
nghién ciru d6 tac gia danh gia pSOFA c6 kha
nang tién luong rét tot voi AUC 13 0,912 (0,712-
0,983) [2]. AUC chung tdi tinh dugc cua pSOFA
tuong duong voi két qua nghién ctiru cia Nguyén
Ngoc Rang ¢ 62 bénh nhi tai khoa Hdi stre tich
cuc Bénh vién Nhi dong Can Tho, véi AUC la

0,92) [4]; su twong dong nay cho thdy tinh 6n
dinh va kha nang Gng dung rong rdi ctia thang
diém pSOFA trong tién luong bénh nhi nang,
cling nhu ctiing ¢0 thém bang ching vé gia tri tién
luong ciia pSOFA trong bdi canh 1am sang tai
Viét Nam.

Kha ning phan do ciia pSOFA dugc thé hién
qua su phan b nhém diém theo két qua diéu tri,
cho thiy diém pSOFA tuong quan thuan chiéu
50 VO ti 1¢ tir vong va c6 ¥ nghia thong ké. C6 sur
khac biét vé nguy co tir vong cia timg nhom
diém pSOFA (p < 0,05): diém pSOFA cang cao
nguy co tr vong cang tang, dlem pSOFA tur 16-
24 ¢c6 nguy co tu vong cao gip 81,82 lan nhom
¢ diém pSOFA tir 0-6 (p < 0,05). Cac nghién
clru twong tu ciing cho cac két qua nhu trén, vi
du nghién ctru ctia El- Mashad vé tién lugng tir
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vong & 281 bénh nhan PICU phan tich hdi quy
logistic don bién thdy rang diém pSOFA ti 18
thuan véi ti 18 tir vong, trong phan tich da bién
thi pSOFA 14 bién duy nhét lién quan doc 1ap véi
ti 1 tr vong [5]. Trong nghién cuu cua
Maheshwari, bénh nhan c6 diém pSOFA < 9 thi
ti 1& tor vong 1a 11,3%, pSOFA 9-11 diém la
18,2% va >11 diém la 70,5%, c6 y nghia thong
ké véi p < 0,001 [6]. Zhengzheng Zhang nghién
ctru trén 170 ca bénh nhdp PICU tai Trung Quéc
thiy pSOFA ting 1 diém trong 24 gid dau nhap
vién c6 lién quan dén viéc tang 58% ti 1€ nguy
co tu vong [7].

So sanh giira 4 thang diém trong nghién ctru
ctia chung t6i, két qua phan tich cho thdy pSOFA
la thang diém du doan ti 18 tir vong gan nhu chinh
xac nhat (36,3%) véi ti 16 tir vong thuc té 1a
31,5%; cac thang diém con lai déu du doan ti 18
tr vong thap hon nhiéu so véi thuc t&. Nghién
ctru cia Wulandari ndam 2019 vé tré nhap PICU
& Indonesia cho thdy pSOFA du doan tir vong
chinh xac hon PELOD-2 va SIRS [8]. Chung t6i
nhan thiy thang diém pSOFA co kha nang phan
tach nhom sdng va tir vong rat t6t voi AUC la
0,928. PRISM I1l va PELOD-2 c6 kha nang tién
luong tuong ddi tot véi AUC lan luot 12 0,746 va
0,721. Thang diém PIM-3 it c6 gia tri trong tién
lugng tir vong véi AUC la 0,658. Nghién ctru cua
El- Mashad ciing cho thiy pSOFA c6 gia tri t6t
hon diém PRISM va PIM-2 trong dy doan ti 1¢
tir vong bénh nhan ¢ PICU [5]; mot nghién ctiru
khéc cua Zhou va cong su ¢ 193 tré diéu tri tai
PICU ¢ Trung Qudc cho thidy pSOFA du doan
chinh x4c hon vé tién lugng tré PICU bi bénh
nang so voi PRISM III [9]. Lalitha va cong su
nghién ctru & 240 tré bénh ndng & Dirc cling phat
hién ra rang pSOFA c6 d6 phan tach tét (AUC =
0,84) so voi PRISM IIT (AUC = 0,70) dé du doan
tu vong [10]. Trong nghién ctru cta chung toi,
Vi diém cut-off 1a 12 thi d6 nhay ciia pSOFA
88.,5% va do dic hiéu 87,6%, tai diém nay chi sb
Youden = 0,761 1a cao nhat; trong ty v6i nghién
ctru ciia Nguyén Ngoc Rang véi diém cut-off
cling 1a 12 (d6 nhay 82,8%, d6 dac hi¢u 71,4%)
[4]. Tai cac diém cut-off t&i wu cua thang diém
PRISM lI1, PIM-3 va PELOD-2, d6 nhay va do
dic hidu thap.

Ca bdn  thang diém déu c6 tuong quan thuan
v6i bién sb tir vong véi p < 0,05. Thang diém
pSOFA va PRISM Il c6 @6 hiéu chuén tét voi
gia tri p cua thong ké Hosmer- Lemeshow >
0,05, thang diém PIM-3 va PELOD-2 c6 do hi¢u
chuan kém véi p ctia Hosmer- Lemeshow < 0,05.
Trong nghién ctru cua El-Mashad khi dung thi
nghiém Hosmer — Lemeshow goodness-of-fit
mang lai gia tri p 1a 0,65, ching té diém pSOFA
duogc hiéu chuan tét; gia tri cia PRISM va PIM2
lan luot 13 0,25 va 0,47 [5].

Bén canh gia tri vuot trdi quan sat dugc trong
nghién ctru nay, thang diém pSOFA dugc danh
gia 1a mang lai nhiing lgi thé bo sung cho cac
thang diém con lai. Thang diémpSOFA c6 sin,
mién phi va khong yéu cau phan mém dic biét
dé tinh toan; hon nita pSOFA yéu cau do ludng
it thong sd hon, ngoai ra ¢ thé duoc tinh toan
hang ngay nham dua ra danh gia dong vé su tién
trién ctia bénh.

Trong thyc hanh 1am sang, pSOFA c6 thé
dugc st dung nhu mét cong cu h tro bac si theo
d6i mirc d§ nang cua bénh nhan theo thoi gian,
tir 46 diéu chinh chién luoc diéu tri kip thoi.
Ngoai ra, do tinh don gian va dé 4p dung, thang
diém nay dic biét hiru ich trong méi trudng 1am
sang co nguén luc han ché, noi viéc tiép can voi
cac xét nghiém phtrc tap con kho khan. Tuy
nhién, can co cac hudng dan cu thé vé ngudng
diém dé danh gia chinh xac mic do nang cia
bénh, tir d6 cai thién kha nang tién lugng va ra
quyét dinh diéu tri hiéu qua hon.

5. Két luan

pSOFA 1a thang diém c6 kha nang tién luong
tir vong rat tot & bénh nhi nang diéu tri tai hoi sirc
cip ctru, vé6i AUC = 0,928 (p < 0,05). Piém
PSOFA ti 1& thuan vai ti 18 tir vong ciia ddi tugng
nghién ctru: diém pSOFA cang cao thi kha ning
bénh nhan tir vong cang 16n. pSOFA ¢6 uu thé
vuot troi trong du doan tir vong so vdi cac thang
diém PRISM III, PIM-3 va PELOD-2 v¢i kha
ning phan tich nhom séng va tir vong tt hon.
Can c6 nhiing nghién ctru tiép theo duoc thuc
hién da trung tdm cho tat ca cac bénh nhan nhép
PICU véi thoi gian nghién ctru dai hon nham dua
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ra két luan chinh xac hon vé vai trd cia pSOFA
trong tién lugng tr vong bénh nhi nang.
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