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TOM TAT

Muc tiéu: Mé td néng dé procalcitonin (PCT) huyét thanh & tré nhiém khudn huyét ndng va danh gia gia tri tién
Iwrong séc nhiém khudén, ti vong.

Déi twong, phwong phéap: Nghién ciru theo di doc trén 78 bénh nhi (1 théng - 15 tudi) chan doan nhiém khuén
huyét nang/séc nhiém khuén, diéu trj tai Trung tdm Nhi khoa, Bénh vién Trung wong Hué tir 01/2022 - 05/2024. Loai triy:
suy co’ quan ttr truée, bénh &c tinh/ bénh huyét hoc, cac dang séc khéng do nhiém khuén. Céc chi sé Iam sang - cén
1am sang va PCT duoc ghi nhan, phan tich ROC xéc dinh diém cét téi wu.

Két qua: Tudi trung vi 29 théng; nam 56,4%. Nhiém khudn huyét ndng chiém 64,1%, sé¢ nhiém khuan 35,9%. PCT
trung vi 27,2 ng/mL (IQR 7,6 - 54,9); cao hon c6 y nghia & nhém cdy méu duwong tinh (47,8 vs 24,2 ng/mL; p < 0,05.
AUC tién doén séc nhiém khuén 0,757 diém cat 19,7 ng/mL (Se 81%, Sp 70%). AUC tién doén tir vong 0,779; diém
cét 37,8 ng/mL (Se 77%, Sp 77%). Tt vong/ xin vé 44,9%, cao hon ré & nhém séc (71,4% vs 30,0%; p < 0,01).

Két luan: PCT tdng cao & tré nhiém khuén huyét ndng va cé gia tri kha tét - tét trong tién luong séc nhiém khuén
va tir vong. Diém cét 19,7 ng/mL (séc) va 37,8 ng/mL (ttr vong) goi y ich loi phén tdng nguy co sém.

Ttr khéa: Procalcitonin; Nhiém khuén huyét; Tré em; Séc nhiém khudn; ROC.

ABSTRACT
SERUM PROCALCITONIN AND THE PROGNOSTIC VALUE IN PEDIATRIC SEVERE SEPSIS

Tran Kiem Hao"?2, Le Anh Tho®

Objective: To describe serum procalcitonin (PCT) in pediatric severe sepsis and assess its prognostic value
for septic shock and mortality.

Methods: Longitudinal study of 78 children (1 month - 15 years) with severe sepsis/septic shock at Hue
Central Hospital (Jan 2022 - May 2024). Clinical - laboratory data and PCT were collected; ROC analysis
determined optimal cut-offs.

Results: Median age 29 months; males 56.4%. Severe sepsis 64.1%, septic shock 35.9%. Median PCT 27.2
ng/mL (IQR 7.6 - 54.9). PCT was higher with positive blood cultures (47.8 vs 24.2 ng/mL; p < 0.05). ROC AUC for
predicting septic shock was 0.757 with an optimal cut - off of 19.7 ng/mL (sensitivity 81%, specificity 70%); ROC
AUC for mortality was 0.779 with a cut - off of 37.8 ng/mL (77%/77%). Mortality/discharge in moribund status was
44.9%, higher in septic shock (71.4% vs 30.0%, p < 0.01).

Conclusions: Elevated PCT is associated with severity and provides fair-to-good prognostic performance for
shock and mortality. Cut-offs of 19.7 and 37.8 ng/mL may aid early risk stratification.
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I. PAT VAN PE

Nhiém khudn huyét ning (NKHN) va sé¢ nhidm
khudn (SNK) tiép tuc 1a ganh nang 16n d6i voi nhi
khoa, gan véi ti 1¢ tir vong va tan tat dang ké trén
toan cau, dic biét & nhom tré dudi 5 tudi [1, 2]. Ganh
ning nay tap trung nhidu ¢ cac nudc thu nhap thap -
trung binh; nhan dién sém, hdi ste kip thoi va chuén
hoa quy trinh cham soc 1a chia khoa cai thién két
cuc [3, 4]. Trong nghién ctru nay, dinh nghia NKH/
NKHN/SNK tuan theo Pong thuan Nhi khoa 2005
va dinh hudng xir tri dwa trén khuyén cdo Surviving
Sepsis Campaign 2020 cho tré em [5, 6].

Procalcitonin (PCT) - tién chit cua calcitonin -
dugc san xuét ting manh trong dép tmg viém do
vi khuan va da duoc xac 1ap 1a chi diém hiru ich
cho nhidm khuan hé théng tir thap nién 1990 [7]. V&
dong hoc, PCT tang trong vong 4 - 6 gio sau khoi
phat nhiém khuan, dat dinh 12 - 24 gid va c6 thoi
gian ban hity khoang 24 gid; bién thién theo thoi
gian phan 4nh déap tng diéu tri [8, 9]. So véi CRP,
PCT noi chung cho d¢ dac hiéu cao hon ddi véi
nhiém khuan ning va c6 gia tri trong hdi sirc tich
cuc. Bén canh vai trd chin doan/tién lugng, nhiéu
thir nghiém va tong phan tich cho thay sir dung PCT
c6 thé hd tro quyét dinh khoi/ngimg som khang sinh
va rit ngén thoi gian ding thuée mét cach an toan &
cac bdi canh phu hop [10].

Tuy bang ching vé PCT & nhi khoa ngdy cang
tich lity, ngudng tng dung t&i wu con khac biét giita
cac qu?ln thé va phu thudc bdi canh (muc do nang,
thoi diém 1dy mau, can thiép diéu tri). Do d6, viéc
danh gia gia trj tién luong ciia PCT dbi v6i sde va tir
vong trong quan thé bénh nhi tai tuyén cudi, dong
thoi d¢ xuat diém cét kha dung 1m sang, c6 ¥ nghia
thuc tién trong phdn ting nguy co va tdi wu hoa
chién lugc diéu tri [11, 12]. Nghién ctru nay nham
md ta nong d6 PCT ¢ tré¢ NKHN/SNK va dénh gia
gié tri tién lwong ctia PCT d6i v6i sc nhiém khuin
va tir vong, qua d6 goi ¥ diém cit 4p dung 1am sang
phu hop tai co sé.

IL. POI TUQONG VA PHUONG PHAP NGHIEN
cUU

Thiét ké nghién ctru va bdi canh: Nghién ctru
theo doi doc (longitudinal), thuc hién tai Trung tam
Nhi khoa, Bénh vién Trung wong Hué (tuyén cudi
khu vyre mién Trung). Thoi gian thu nhan: 01/2022
- 05/2024.

béi tugng: Bénh nhi tir 1 thang dén 15 tudi duge
chan doan NKHN hodc SNK khi nhdp vién/ trong
qué trinh diéu trj.

Tiéu chuan chan doan: Ap dung tiéu chuan dong
thuan sepsis o tré¢ em (hoi chung dap img viém toan
than kém nhiém tring xac dinh/ nghi ngo; severe
sepsis khi c¢6 rbi loan tudi mau/ suy tang; septic
shock khi ¢o tut huyét ap hoac can van mach sau hdi
stre dich déy du).

Tiéu chuén loai tru: Suy tang man tinh nén
tién trién, bénh 1y 4c tinh/ huyét hoc dang diéu
tri, sbc khong do nhiém khudn, thiéu dit liéu PCT
ban dau.

Cd& mau va cach chon mau: Chon mau thudn tién,
lién tiép cac truong hop du tiéu chuin trong giai
doan nghién ctru; téng s6 78 bénh nhi.

Céc bién sb bao gom: Thong tin nén: tudi, gioi,
noi cu tri (néng thon/thanh thi); Bénh canh nhap
vién: NKHN hay SNK; Can lam sang chinh: PCT
huyét thanh tai thoi diém chan doan (xét nghiém
va bao céo két qua theo quy trinh chuén cua labo
bénh vién); két qua céy mau (duong/am; nhom tac
nhan Gram dwong/Gram am/nam; dinh danh dién
hinh nhu Staphylococcus aureus, v.v.); Két cuc: sbc
nhiém khuén (néu chua c6 tai nhap vién), t& vong
hodc xin v& ning tién luong x4u (gop chung bién “tir
vong/xin v&”).

Xt 1y s6 lidu bang phan mém SPSS 20.0.
Théng ké mé ta: trung vi (IQR) cho bién lién tuc
phan phdi 1&ch; tin s (%) cho bién phén loai. So
sanh nhom: Mann - Whitney U cho bién lién tuc:
* hodc Fisher’s exact cho bién phan loai. Gia tri
tién lwong cua PCT: phan tich ROC cho hai két
cuc (SNK; tir vong/xin vé&). Tinh AUC (95%CI),
xé4c dinh diém cét tdi vu theo chi sb Youden va bao
cdo d6 nhay (Se), 6 dic hiéu (Sp). Dién giai AUC:
0,7 -< 0,8 =kha; 0,8 - < 0,9 = tit. Ngudng y nghia
thng ké p < 0,05 (hai dudi).

1. KET QUA

Béang 1 thé hién dic diém dan s6 va bénh canh
ban dau. Tubi trung vi 29 thang, nam 56,4%, ty 1€ cu
trG nong thon cao (64,1%). Khi nhap vién, NKHN
chiém 64,1% va SNK 35,9%, phan anh nhém bénh
nhi ning tai tuyén cudi, c6 y nghia khi phan tich tién
luong theo mirc d6 nang.

Béng 2 cho thiy ty 1¢ ciy mau dwong 20,5%;
trong nhom duong tinh, Gram duong 53,3%, Gram
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4m 46,7% (c6 1 truong hop ndm). PCT toan bo cao  khudn huyét va mic PCT. Trong nhom cdy duong,
(trung vi 27,2 ng/mL; IQR 7,6 - 54,9). PCT tang 16 PCT Gram duong c6 xu hudng cao hon Gram am
& bénh nhan ciy duong (47,8 so voi 24,2 ng/mL; p (65,3 so véi 45,7 ng/mL) nhung chwa dat y nghia
< 0,05) — goi ¥ mdi lién quan giita gdnh nang vi thong ké (p > 0,05).

Bang 1: Dac diém dan s6 va bénh canh ban dau (n = 78)

Bién s6 Gia tri
Tudi, trung vi (thang) 29
Gidi nam, n (%) 44 (56,4%)
Noi cu tra nong thon, n (%) 50 (64,1%)
Chan doan khi nhép vién, n (%)
- Nhiém khuén huyét ning (NKHN) 50 (64,1%)
- Sé¢ nhiém khuan (SNK) 28 (35,9%)
Bang 2: Vi sinh vat hoc va dac diém Procalcitonin

Bién s Gia tri
Céy mau duong tinh, n (%) 16 (20,5%)
Phan bé tac nhan (trong nhom céy duong) ?i??oiginoi 53,3%; Gram am 46,7%; nam (Candida)
PCT toan b9, trung vi (ng/mL) 27,2 (IQR 7,6 - 54,9)

PCT theo tinh trang cdy mau, trung vi (ng/mL) | Duong tinh: 47,8 vs Am tinh: 24,2; p < 0,05

PCT & nhom tir vong/xin vé cao hon nhiéu so vi nhom séng (45,6 vs 15,7 ng/mL; p < 0,01), khing
dinh gia tri tién lugng bt loi cuia PCT ngay tai thoi diém chan doan (Bang 3). Tién luong sbc NK: AUC
0,757 (95%CI 0,636 - 0,877), diém cit 19,7 ng/mL cho Se 81% va Sp 70% (murc kha t6t theo quy wéc AUC
0,70 - 0,80). Tién luong tir vong/xin vé: AUC 0,779, diém cit 37,8 ng/mL (Se 77%; Sp 77%) (tiém can tdt)
(Bang 4). Ty 18 tir vong/xin vé rat cao & SNK (71,4%) so v&i NKHN (30,0%), p < 0,01 — cho thiy gradient
nguy co manh theo murc d6 ning 1am sang, dong thoi cung ¢b gia tri phan ting nguy co sém bang PCT két
hop mutrc do nang (Bang 5).

Bang 3: Procalcitonin theo két cuc 1am sang

Nhom PCT trung vi (ng/mL) Ghi chu
Séng 15,7
Tir vong/xin vé 45,6 p<0,01 (cao hon c6 y nghia & nhoém bét loi)

Bang 4: Gia tri tién lugng cua Procalcitonin (phan tich ROC)

Két cuc AUC (95%CI) p Piém cit (ng/mL) | Se (%) | Sp (%)
Sbc nhiém khuan | 0,757 (0,636 - 0,877) | <0,01 19,7 81 70
Tt vong/xin vé 0,779 <0,01 37,8 77 77
Bang 5: Két cuc theo murc do ning
Bién s6 Toan by (N=78) NKHN (n=50) SNK (n=28) p
Tir vong/xin v&, n (%) 35 (44,9%) 15 (30,0%) 20 (71,4%) <0,01
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IV. BAN LUAN

Nghién ctru cho thiy PCT ting cao & tré NKHN/
SNK, lién quan céy mau duong va két cuc bt loi
(tir vong/xin vé&). PCT co gia tri tién luong sdc va
tir vong & murc kha t6t—tot voi AUC 0,757 (diém cit
19,7 ng/mL) cho séc va AUC 0,779 (diém cat 37,8
ng/mL) cho t&r vong. Nhitng ngudng nay dat Se/Sp
can bang va kha dung 1am sang tai tuyén cubi.

Pinh nghia NKH, NKHN va SNK ¢ tré em dua
trén Dong thuan Qudc té nam 2005 (IPSCC) van duoc
ding rong réi trong nghién ctru, du gan dy c6 nd luc
cap nhat dinh nghia sang loc va quan tri trong Huéng
dan Surviving Sepsis Campaign (SSC) 2020 danh cho
nhi khoa [5, 6]. Trong bdi canh d6, PCT d3 duoc xac
1ap tir thap nién 1990 nhu chi diém nhiém khuan hé
thong va lién quan mirc d¢ ning, nho ting rat nhanh
trong 4-6 gid sau kich hoat mién dich do vi khuén va
it bi anh huong boi dap g viém khong nhiém khuan
s0 voi CRP [13-15]. Cac phan tich tong hop cho thiy
PCT vuot trdi CRP vé do dac hi¢u cho nhiém khuan
nang va c6 ich ¢ bénh nhan ICU [16-18].

Ngudng 19,7 ng/mL cho tién lugng séc (AUC
0,757) tuong ddng voi Hatherill & bénh nhi séc NK
- d& xuat PCT > 20 ng/mL du bao tdi wu séc véi
Se ~83% va Sp ~92% [19]. Rey (2007) cling ghi
nhan diém cit khoang 24 ng/mL & tré hdi stre [13].
Dbi voi tir vong, ngudng 37,8 ng/mL (AUC 0,779)
clia chung t6i ndm trong khoang bao céo ciia nhidu
nghién ctru PICU; mét s tac gia cho thdy AUC tiém
can 0,80 - 0,85 va dé xuat dung ngudng cao dé gia
tang do dac hiéu, trong khi cac nghién ctru chung
dan s6 nhi ¢6 xu hudng chon ngudng thap hon (=2
- 10 ng/mL) nham ti wu sang loc [11, 20, 21]. Sy
khac bi¢t ngudng gitra cac nghién ctru phan anh mo
hinh bénh tat, thoi diém 14y miu, mat d6 can thiép
va nghich sai chon mau tai ICU tuyén cudi.

PCT cao hon ¢é ¥ nghia & nhém cay mau duong
(47,8 vs 24,2 ng/mL; p < 0,05), ciing cd gia tri sinh
hoc ciia PCT nhu proxy cta ganh nang vi khuén.
Trong cdy dwong, PCT Gram duong c6 xu hudng
cao hon Gram 4m nhung chua c6 ¥ nghia thong
ké - két qua nay c6 thé do c& mau nho cta phan
nhom hodc khac biét doc luc gilta cac ching [11,
20, 21]. Ngoai ra, PCT ting lién quan nhidu co
quan suy (tu?m hoan, than kinh, huyét hoc), lactate
va creatinin tang, phii hop co ché bénh sinh nhiém
khuén huyét anh huong da hé co quan.

Trong thuc hanh, PCT c6 thé b tro phan ting
nguy co sém cung dau hiéu huyét dong (CRT
kéo dai, ha huyét 4p, thiéu niéu) va muc do ning
(NKHN vs SNK) dé dua ra ngudng can thiép
sém (van mach, hod trg hod hép, loc mau) va uu
tién ngudn lyc tai PICU. Ty 1& tir vong/xin vé
cao hon 1o & SNK (71,4% vs 30,0%) nhin manh
y nghia tién lugng doc lap cia tinh trang sdc va
gia tri bd sung ciia PCT trong mé hinh tién doan
da bién [12, 22].

Ngoai chan doan/tién lwong, PCT con hitu ich
trong chién lugc quan 1y khang sinh (khoi/giam
liéu/ng&ng sém) nham han ché lam dung, duoc
tong hop bai cac phan tich va tuyén bd dong thuan
gan day [22, 23]. O tré em, xu thé giam > 80% hay
giam theo thoi gian ciia PCT duge goi ¥ 1a yéu to
du bao két cyc t6t hon, di bang ching nhi khoa
van dang tich lily va can chuin hoa quy trinh ldy
mau [22-24]

Nghién ctru ctia ching t6i 6 mot sd diém manh
nhu xét nghiém PCT tai thoi diém chén doan & quan
thé NKHN/SNK ¢6 ty 1& bién c¢b cao, do vay du
cong sudt phat hién khac biét; phan tich ROC bao
c40 AUG, Se, Sp, LR va ngudng tbi vu rd rang theo
chi s6 Youden. Tuy vay, van c6 mot s6 han ché: (1)
don trung tdm, ¢& mau han ché cho cic phan nhém
vi sinh; (ii) thiéu dit liéu dong hoc PCT theo chudi
thoi gian; (iii) kha nang thién léch chon mau ICU
tuyén cudi lam ngudng PCT tdi wu cao hon so véi
tuyén trude; (iv) chua hiéu chinh da bién ddng thoi
cac chi sb khac (PELOD-2, PRISM III...) dé xéc
nhén doc 1ap tién lugng cua PCT.

Can nghién ctru doan hé da trung tim ¢ Viét Nam
dé hiéu chinh ngudng cuc bd theo bénh can (Gram
dwong/am, nam, da khang); két hop dong hoc PCT
(APCT 24 - 48h) v6i thang diém ning (PELOD-2/
PRISM III) trong mé hinh du bao. Pdng thoi; danh
gia thuat toan khang sinh huéng dan bai PCT trong
nhi khoa (thr nghiém cum hodc stepped-wedge)
nham giam ngay khang sinh ma khong tang that bai
diéu tri
V. KET LUAN

PCT la déu 4n hitu ich & tré¢ NKHN/SNK tai BV
Trung uong Hué, v6i diém cit 19,7 ng/mL du béo
SNK va 37,8 ng/mL du bao tir vong véi hi€u nang
kha - t6t. Tich hop PCT vao phén tang nguy co sém
c6 thé cai thién cham soc va tién lugng.
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Tuyén bé dao dirc

Nghién ctru da dugc Hoi déng Pao duc Truong

Pai hoc Y Dugc Hué phé duyét; ba me déng thuan
tham gia.

Xung dét lgi ich

Céc tac gia tuyén b khong co xung dot i ich.
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