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TOM TAT

DGt van dé: Viém phéi la mét trong nhirng bénh truyén nhiém hang déu gdy nhdp vién va ti vong & tré em
dwdi 5 tudi. St dung khdng sinh chwa hop ly ldm kéo dai thoi gian ndm vién va gia téng dé khdng. Ung dung
hoc mdy trong phdn tich di¥ liéu I6dm sang dang md ra huéng tiép cén mdi trong y hoc. Muc tiéu: Khdo sdt ddc
diém bénh nhi, thuc trang st dung khdng sinh, phén tich cdc yéu té lién quan va xdy dwng mé hinh dw dodn
thoi gian ném vién kéo dai. D6i turong va phurong phdp: Nghién ciru mé té cdt ngang trén 855 bénh nhi (2 - 60
thdng tudi) duorc diéu tri viem phéi cong déng tai Bénh vién Nhi Thanh Héa ndm 2025. Dir liéu dwoc xi ly béng
SQL, phdn tich hoi quy logistic da bién xdc dinh yéu té lién quan (OR, p < 0.05). Cdc mé hinh (hdi quy logistic,
Random Forest, XGBoost) duwoc ddnh gid bang ROC AUC, d6 nhay, dé ddc hiéu, 5-fold va Brier score. Két qua:
Tré nam 2 - <12 thdng tudi chiém ty Ié cao (46.5%). Khdng sinh beta-lactam chiém wu thé don trj liéu 68.4%.
Thoi gian ndm vién trung binh 7.63 # 3.38 ngay. Tuéi va BMI cao lam gidm nguy co, trong khi thay déi khdng
sinh va bénh mdc kém, khoa héi sirc, khoa so sinh lam téng nguy co’ (OR = 1.380, p < 0.001; OR = 1.104, p =
0.005; OR = 1.178, p = 0.021; va OR = 1.234, p < 0.001). AUC ctia cGc mé hinh tir 0.633 dén 0.718. Két luén: T6i
wu héa hiéu qué khdng sinh ban dau, cdi thién tinh trang dinh dudng cé thé lam gidm nguy cé ndm vién kéo

dai. Mé hinh hoi quy logistic co bén cd thé dwoc xem nhuw céng cu hé tro sang loc ban déu.

Ttr khod: viém phéi céng dong, tré em, khdng sinh, thoi gian ndm vién, mé hinh dv dodn

1. DAT VAN BE

Viém phdi 1a mot trong nhitng bénh truyén nhiém
hang dau gay ttr vong & tré em dwéi 5 tudi trén pham
vi toan cau, dac biét & cac qudc gia ¢d thu nhap thap
va trung binh. Theo thdng ké clia WHO nam 2019,
khoang 14% trong tong s ca tlr vong & tré em duéi
5 tudi da bi cwdp di sinh mang do viém phéi. Theo
UNICEF, mdi ndm c6 khoang 1 triéu tré em tir vong do
viém phdi, cao hon tong so t& vong do HIV, sot rét va
s&i cong lai [1]. Ganh nang bénh viém phoi & tré em
tap trung cha yéu tai khu vire chau Phi can Sahara va
Pong Nam A, trong d6 Viét Nam thudc vao nhdm 15
qudc gia cd ty 1 méc cao nhét trén thé gidi [1, 2]. Mac
du ¢6 nhiéu ©én b trong chan doan va diéu tri nhung
viém phdi van la nguyén nhan nhap vién thudng gap
va gop phan dang ké vao ty lé tlr vong & tré em [3].
Can nguyén gay viém phoi bao gom virus, vi khuén, vi
nam va mot sd tac nhan khac, nhung pho bién nhat la
Streptococcus pneumoniae, Haemophilus influenzae
[3]. Khang sinh déng vai trd quan trong trong diéu tri
viém phdi do vi khuan. Tuy nhién, viéc str dung khang
sinh khdng hop ly trong nhi khoa hién nay da va dang
g6p phan gia tang Onh trang dé khang khang sinh, lam
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giam hiéu qua diéu tri va kéo dai thoi gian nam vién
[4]. Thoi gian nam vién kéo dai khéng chi lam tang chi
phi'y té ma con gia tang nguy co’ bi€én chirng va qua tai
hé thong y té. Vi vay, viéc xac dinh sém céc yéu td lién
quan dén kéo dai thoi gian ndm vién cd ¥ nghta quan
trong trong t6i wu hda diéu tri.

Trong nhirng nam gan day, sw phat trién cla tri tué
nhén tao va cac phuong phap hoc may mé ra kha
ning khai thac di liéu nham dua ra nhiing hudng
B€p can mai trong toi Lu hda str dung khang sinh [5].
Cac md hinh nay cho phép och hgp nhiéu yéu t6 lam
sang nham ho tro wéc lwgng nguy co va gop phan hd
tro ca thé hoa diéu tri va str dung khang sinh hop 1y,
tlr d6 rGt ngan thoi gian nam vién [6]. Tuy nhién tai
Viét Nam, cac nghién ctru (rng dung hoc may trong
phan och céc yéu t6 lién quan va dy doan thoi gian
nam vién kéo dai & tré viem phdi cong ddng van con
han ché. Tai Bénh vién Nhi Thanh Hoa, s6 lugng bénh
nhi viém phai hang nam & mirc cao nhung cac nghién
cthu vé dac diém str dung khang sinh va cac yéu té lién
quan dén thdi gian nam vién van chura dugc khai thac
day da. Xuat phat tir thie ©&n d6 nhdm da thure hién
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nghién ctru: “Thuc trang str dung khang sinh va mo
hinh du doan thoi gian nam vién kéo dai & tré viém
phdi cong ddng tai Bénh vién Nhi Thanh Hoa”, nham
cung cdp bang chiing khoa hoc phuc vu t8i wu hod
diéu tri va quan ly str dung khang sinh véi cac muc 6éu
sau: (1) Khao sat dac diém, thirc trang stk dung va két
qua diéu tri khang sinh & tré viém phéi cong dong tai
Bénh vién Nhi Thanh Hoa nam 2025; (2) Phan och cac
yéu t6 lién quan va xdy dwng md hinh dy doan thoi
gian nam vién kéo dai & tré viém phdi cong dong tai
Bénh vién Nhi Thanh Hoa.

2. DOl TUQNG VA PHUONG PHAP NGHIEN cCU'U
2.1. B6i twong nghién ciru

HO so’ bénh an clia bénh nhan diéu tri ndi trd cac khoa
tai Bénh vién Nhi Thanh Hoéa tir thang 01/2025 dén
thang 12/2025, tlr 2 thang tudi dén 60 thang tudi va
duoc chan doan viém phdi cdng dong, cé chi dinh str
dung khang sinh.

2.1.1. Tiéu chuén chon méu
- Bénh nhi tlr 2 dén 60 thang tu6i dwoc chan doan
viém phdi cong dong theo Hudng dan xc tri viém
phdi cong dong & tré em clia BO Y t€ (2014), voi cac
biéu hién l1am sang gdm ho, st kem theo it nhat mot
trong cac dau hiéu nhw thd nhanh ( 2 - 12 thang: >
50 lan/phat; >12 - 60 thang: > 40 lan/phdt), dau hiéu
bat thuong khi tham kham phoi (gidm thong khi, ran
am, ran no,..) hodc rt 16m 16ng ngue. CAc triéu chirng
xuat hién trurdc khi nhap vién hoac trong vong 48 gioy
k€ tir thoi diém nhéap vién.
- Bénh nhi ¢6 chi dinh nhap vién diéu tri ndi tra tlr
2 ngay tr& Ién tai bénh vién theo Hwdng dan xr tri
viém phdi cong dong & tré em clia BO Y té (2014), khi
can theo ddi va diéu tri tai bénh vién, str dung khang
sinh 88m/truyén hoc c6 nguy co dién 8&n nang theo
danh gia clia bac si diéu tri .

- Bénh nhi duwogc chi dinh st dung it nhat moét loai
khang sinh trong diéu tri ndi tra.

2.1.2. Tiéu chudn loai trir

Viém phai thtr phat do di vat, dudi nwéc, sic dau.
Pang ding khang sinh dé diéu tri cac bénh nhiém
khuan khéc.

Tré bi suy gidm mién dich.

Bénh an khong day dt thdng 6n nghién ctru.

Thoi gian diéu tri ndi tr duéi 2 ngay.

2.2. Phuwong phap nghién ciru

2.2.1. Thiét ké nghién ciru

Nghién ctbu mé ta cat ngang hdi ctbu duroc thure hién
dura trén khao sat hd so bénh an phi hgp nham phén
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och dac diém lam sang, Onh hinh st dung khang sinh
va céc yéu t6 lién quan dén thoi gian nam vién.

2.2.2. €& méu va phurong phdp chon méu nghién ciu
Dung phuong phap chon mau thuan 6én: tét ca bénh
nhan nhi dap tng éu chudn chon mau trong thoi
gian nghién cru déu dugc dua vao phan och. Tong so
mau thu thap dat 8&u chuin 12 855 bénh an.

2.2.3. Néi dung nghién ctru

-Khao sat dac diém clia ngwdi bénh diéu tri viém phoi
cong dong trong nghién ctru tai Bénh vién Nhi Thanh
Hbéa nam 2025: Do tudi, gidi onh, BMI, khoa diéu tri,
bé&nh méc kém, can nguyén gay bénh.

- Thire trang st dung khang sinh trong diéu tri viém
phdi cong dong tai bénh vién Nhi Thanh Hoa nam
2025: Thong ké nhém khang sinh, hoat chat str dung,
sO lwong khang sinh, dudng dung, thoi gian dung
khang sinh, phac dd don tri hodc phdi hop, thay doi
khang sinh trong qua trinh diéu tri va onh phu hop
clia khang sinh duoc thie hién trén 855 ho so bénh
an trong nghién ctru theo mot trong cac tai liéu sau:
Huéng dan xt tri viém phdi cong dong & tré em
(2014) ctiaB0 Y té, Duoc thu qudc gia Viet Nam 2022,
t hurdng dan str dung clia nha san xuat. Mot phac do
dwoc xem la phu hop khi dap (rng tat ca cac 6éu chi
danh gia. Trwong hop c6 it nhat mot 6éu chi khdng
phu hop sé duoc xép vao nhém phac do khdng phu
hop. Cac Béu chi danh gia gom: chi dinh, liéu dung,
khoang cach liéu, dudng dung, thoi gian st dung
khang sinh.

+ Phu hgp vé chi dinh khi lra chon khang sinh phu
hop vdi chan doan viém phdi cong dong diéu tri noi
trd theo khuyén céo.

+ PhuU hop Ve ligu dung duwoc xac dinh khi tong liéu st
dung trong 24 gi¢r nam trong khoang liéu khuyén cao
theo mg/kg/ngay d6i v&i tirng hoat chét.

+ Phu hop vé khoang cach lieu dwgc xac dinh khi s6
lan dung thudc trong ngay va khodng cach gitra cac lan
dung phu hgp véi khuyén céo.

+ Phl hop vé duong dung dugc xac dinh khi lra chon
dwong str dung phu hop véi Onh trang diéu tri ndi trd
clia bénh nhi.

+ Phu hgp Vé thoi gian st dung duoc danh gia dya
trén thoi gian diéu tri khang sinh theo khuyén cao va
dién 6én 1am sang thuc té.

- Két qué diéu tri va phan och cac yéu to lién quan
dén thoi gian nam vién bang mo hinh hoi quy logiséc
da bién.

+ Két qua diéu tri dwgc danh gia dwa trén lam sang
va can lam sang clia bénh nhi tai thoi diém ra vién dé
danh gia diéu tri hiéu qua (giam/dd/khoi bénh) va
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khong hiéu qua (ndng/khong thay doi)

+Phan och c&c yéu t6 lién quan dén thoi gian nam vién
duwoc danh gia bang hoi quy logiséc da bién. Bién phu
thudc duoc xac dinh 1 “ndm vién kéo dai”, dwoc ma
hoa dudi dang nhi phan (thoi gian nam vién < 7 ngay: 0;
>7ngay: 1). Do theo khuyén céo ctia WHO, Hwéng dan
X tri viém phéi cdng ddng &' tré em clia BO Y t€ (2014),
thoi gian str dung khang sinh diéu tri khodng 5 ngay va
c6 thé kéo dai hon & cac truong hop nang hodc dap
tng diéu tri cham. Vi vay, thoi gian nam vién vurot qua
7 ngay co thé xem la nam vién kéo dai.

Céac bién ddc lap lién tuc (sd lwong khang sinh, BMI),
bién nhi phan gom gidi onh, bénh méc kém, thay ddi
khang sinh, sw pht hgp khang sinh, dwgc ma hda dang
0/1. Bién nhdm tudi, khoa diéu tri ma hoa thanh bién
gid, véi cac nhdm tham chiéu 1an lwot la 2 - <12 thang
tudi va nhdm ndi tong hop. Cac yéu td cd gia tri p phu
hop trong phan och don bién dugc xem xét duwa vao
md hinh hdi quy logiséc da bién nham kiém soéat yéu
t6 nhiéu va kiém tra da cong tuyén. Cac bién co y nghia
thdng ké véi gia tri p < 0.05

- Xay dung va so sanh kha nang dap (rng clia bon moé
hinh du doan kha ndng nam vién kéo dai (> 7 ngay).

+ D liéu thiéu duwoc kiém tra trwedc khi phan och va
cac bénh an thi€u thong ©n da duwoc loai trir theo 6éu
chuan loai trlr clia nghién ctru. DI liéu dworc chia thanh
tap hudn luyén va tap ki€m dinh theo ty I& 80:20 bang
phurong phap chiangau nhién phan tang, 4p dung kiém
dinh chéo 5-fold va ky thuat SMOTE (synthe®c Minority
Over-sampling Technique) duoc st dung dé xtr ly mat
can bang trén tap huén luyén .

+ Cac mo hinh dugc xay dung gom hdi quy logistc co
ban (bién BMI, tudi, gi¢i onh, bénh méc kém, khoa diéu
tri), hoi quy logiséc, Random Forest va XGBoost (bi€n

3. KET QUA

BMI, tudi, giti, s phtt hop khang sinh, bénh mac kém,
khoa diéu tri, thay doi khang sinh, s6 khang sinh). Cac
bién phan loai ctia md hinh hoc may dwoc ma héa
bang phwong phap label va one-hot encoding. Hiéu
nang ctia cac mé hinh dugc danh gia thong qua dién
och dwéi dwdng cong ROC AUC, khoang 6n cay 95%
clia AUC (dugc onh bang phurong phap bootstrap),
do nhay (ngudng xac suat 0.5), do dac hiéu (nguwdng
xac sudt 0.5) va Brier score. Tam quan trong clia cac
bién trong mo hinh dwoc xac dinh dua trén mic dod
déng gop cua tirng bién vao kha nang du doan két
qua.

2.2.4. Xt ly sé liéu

D liu dugc xtr ly véi SQL, sau dé dwoc phan och
va xay ding mo hinh bang Python. Phan och hoi quy
logisc da bién duoc ap dung dé xac dinh cac yéu td
lién quan t&i thoi gian nam vién. Mai lién quan dwoc
biéu dién bang OR v&i khoang en cay 95%. Kiém tra
da cong tuyén duoc thuc hién voi VIF < 2.

2.2.5. Pao dirc nghién ctru

Muc 8éu nghién ctru clia dé tai la mong mudén cling véi
thay thudc lam sang déng gép mot phan nhé vao hudng
dan str dung thudc hop Iy, an toan cho bénh nhan, khong
lam anh huéng dén strc khde va loi ich cla d6i tugng
nghién ctru. Nghién ctru duoc thure hién trén dit liéu hoi
ctru ttr ho so bénh an, khong can thiép vao qua trinh
chan doan va diéu tri clia ngudi bénh. Moi thong 6n ca
nhéan dwgc bao mat va chi phuc vu cho muc dich nghién
ctru. Do don vi chura thanh lap héi dong dao dic doc
lap, dé tai da dwoc Hoi dong khoa hoc clia Bénh vién
xem xét, théng qua vé onh khoa hoc, onh kha thi va cac
khia canh dao dic trong nghién ctru.

3.1. Pic diém cua tré viém phdi cdng dong tai Bénh vién Nhi Thanh Hoa nam 2025
Bang 1. Dac diém clia ngudi bénh trong nghién ctru (n = 855)

Pic diém Tan suat (n) Tylé%

2 - <12 thang 398 46.5

Tudi (thang) 12 - < 24 thang 242 28.3
24 - 60 thang 215 25.2

. Nam 515 60.2

Gi¢i onh —

N 340 39.8

Khdng xac dinh 579 67.7

Can nguyén Virus 257 30.1
Vi khuan 19 2.2

Noi tong hop 274 32.0

Khoa digu tri So'sinh _ 104 12.2
H6 hap/Nhiém 188 22.0
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Dic diém Tan suét (n) Ty lé %
- Hoi strc och cuc 72 8.40
Khoa diéu tri — -

Chuyén khoa khéc 217 25.4

HO hap khac 480 56.1

Tiéu hoa 108 12.6

Huyét hoc 60 7.0

Bénh méc kem Tim mach 52 6.1
Virus 51 6.0

Suy dinh dwéng 112 131

Binh thuwong 564 66.0

BMI N

Thtra can 174 204

Béo phi 5 0.6

Bénh nhan chd yéu la nam (60.2%) va tap trung
do tudi tlr 2 - < 12 thang (46.5%). Khodng gan mot
phan ba bénh nhan dwoc diéu tri tai khoa ndi tong
hop (32.0%) 6ép theo la chuyén khoa khac va khoa
HO6 hap (25.4% va 22.0%). Can nguyén gay bénh ch

yéu khong xac dinh (67.7%), nhiém virus va vi khuén
chiém ty 1& thdp. Bénh mac kém gap & nhiéu bénh
nhan, trong do6 cac bénh ho hap khac chiém ty Ié cao
nhat (56.1%). V& Onh trang dinh dudng, da so tré cé
BMI binh thuong, chicd 13.1% tré bi suy dinh dudng

3.2. Thye trang st dung khang sinh diéu tri viém phdi cong déng tai Bénh vién Nhi Thanh Héa ndm 2025
Bang 2. Danh muc khang sinh dugc str dung trong qua trinh diéu tri (n = 855)

Nhém khang sinh Hoat chat Puwéng dung Tansuat(n) | Tylé%
Aminoglycosid (1) | Amikacin Tiém pnh mach 251 29.4
Amoxicillin/acid clavulanic | Tiém pnh mach 67 7.8
Uéng 29 3.4
Penicilin (2) Ampicillin/sulbactam Tiém pnh mach 33 3.9
Piperacillin /tazobactam Tiém pnh mach 4 0.5
Ticarcillin/ acid clavulanic | Tiém pnh mach 49 5.7
Cefoperazon Tiém pnh mach 208 24.3
Cefoperazon/sulbactam Tiém pnh mach 144 16.8
Cefotaxim Tiém pnh mach 113 13.2
Cephalosporin (3) Ce?izc?xi.m T??m pnh mach 289 33.8
CeOazidim Tiém pnh mach 74 8.7
CeOriaxon Tiém pnh mach 40 4.7
Cefuroxim Tiém pnh mach 32 3.7
Cefdinir Udng 1 0.1
cong (3) 901 105.3
Carbapenem (4) Méropenem. T?(%m truyén pnh mach 14 1.6
Imipenem/ cilastaén Tiém pnh mach 1 0.1
Cong (4)
Polypepéd (5) Vancomycin Tiém pnh mach 3 0.4
Macrolid (6) Azithromycin Tiém truyén pnh mach 13 15
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Nhém khang sinh Hoat chat Puwdng dung Tansuat(n) | Tylé%
Macrolid (6) Azithromycin Uéng 199 23.3
cong (6) 212 24.8

Trong cac nhém thude, khang sinh beta-lactam
dac biét la cephalosporin thé hé 3 dugc str dung
ph6 bién. Khang sinh dwogc dling nhiéu nhét
la ceQizoxim (33.8%), cefoperazon (24.3%) va
cefoperazon/sulbactam (16.8%). Tong ty Ié st
dung cephalosporin dat 105.3% do mét bénh nhi
¢6 thé str dung nhiéu khang sinh trong qua trinh

diéu tri. Cac khang sinh phé rong nhu piperacillin/
tazobactam (0.5%), carbapenem (meropenem
1.6% , imipenem/cilastabn 0.1%), vancomycin
(0.4%) dugc str dung han ché. Buong dung chd
yéu la dwong ©ém pnh mach (83.6%) téng lwot
str dung khang sinh, phu hop véi bénh nhan doi
twong ndi tra.

Bang 3. Phan b6 sir dung khang sinh don tri va phdi hgp trong phac do diéu tri ban dau (n = 855)

Khéng sinh Tan suat (n) | Ty 1& (%)
bon tri liéu 585 68.4
Phéi hop 270 316
- Beta-lactam ph6i hgp aminoglycosid 132 48.8
- Beta-lactam ph6i hgp macrolid 127 47.0
- Phoi hop khac 11 4.2
Thay doi khang sinh trong diéu tri 299 35.0

Trong nhém phoi hop khang sinh (n=270) pho bién nhat la sy két hgp beta-lactam véi aminoglycosid
(48.8%) hodac macrolid (47.0%). Ty | thay d6i phac do diéu tri khang sinh la 35%.

3.3. K&t qua diéu tri va phan tich cic yéu t6 lién quan dén thai gian ndm vién

Bang 4. Két qua diéu tri (n = 855)

Dic diém Tansust(n) | Tyle %
S6 ngay nam vién trung binh (ngay) 7.63 £ 3.38 ngay
. s . <7 480 56.1
S6 ngay nam vién (ngay)
>7 375 43.9
Suw phu hgp khéng sinh trong diéu tri 600 70.2
<7 444 51.9
Thoi gian dung khang sinh (ngay) 7-10 306 35.8
>10 105 12.3
Khoi bénh 645 75.4
< S b, giam 195 22.8
Két qua diéu tri —
Khong thay doi 12 14
Nang 3 0.4

Thoi gian nam vién trung binh 7.63 + 3.38 ngay,
trong do ty I& bénh nhi nam vién trén 7 ngay
chiém 43.9%. Trén 50% bénh nhan st dung
khang sinh duéi 7 ngay (51.9%), 6€p theo la 7-10
ngay (35.8%). Ty lé str dung khang sinh phu hgp

Hong Bang International University Journal of Science

trén 70%. Két qua diéu tri cho thay phan lén
bénh nhan cai thién (khdi bénh, gidm bénh) véi
ty 16 98.2% .

Phan och hdi quy logisec da bién dé xac dinh cac
yéu t6 lién quan tGi thoi gian nam vién (Bang 5).
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Bang 5. K€t qua phan och hoi quy logisBc da bién

Yéu t6 khdo sat OR (95% CI) Giatrip
Nhém tu6i (thang) 2-<12 Tham chiéu
12-<24 0.908 (0.823 - 0.995) 0.039
24 - 60 0.793 (0.719 - 0.874) <0.001
BMI (kg/m?) 0.982 (0.969 - 0.995) 0.008
S6 lwong khang sinh 1.101(0.981 - 1.237) 0.099
NOi tong hop Tham chiéu
o HO6 hap/Nhiém 1.010 (0.927 - 1.100) 0.813
Khoa dicu tr] Hoi stic 1.178 (1.024 -1.353) 0.021
So'sinh 1.234 (1.098 -1.386) <0.001
Chuyén khoa khac 0.966 (0.888 - 1.049) 0.409
Bé&nh mac keém Khéng Tham chiéu
Co 1.104 (1.031 - 1.183) 0.005
Thay d6i khang sinh|Khong Tham chiéu
trong diéu tri Ccé 1.380 (1.283 - 1.482) <0.001
Gigionh Nam Tham chiéu
N{r 0.980 (0.912 - 1.040) 0.553
Su phu hgp khéang sinh | Khéng Tham chiéu
trong diéu tri Cco 1.070 (0.998 - 1.147) 0.060

Phan och hoi quy logisBc da bién cho thay nhém
tu6i va BMI la cac yéu to lién quan dén nguy co
nam vién kéo dai & tré viem phai cong dong. So voi
nhém 2 - < 12 thang tudi, tré tlr 12 - < 24 thang c6
nguy co nam vién kéo dai thdp hon (OR = 0.908,
p = 0.039), trong khi 24-60 thang tudi lién quan
dén odds nam vién kéo dai thdp hon 20.7% (OR =
0.793, p < 0.001). BMI cao hon ciing lién quan dén
viéc giam nguy co kéo dai thoi gian nam vién (OR
=0.982, p = 0.008). Ngugc lai, bénh nhi ¢6 bénh
méc kém c6 nguy co nam vién kéo dai hon khoang

10.4% so v&i nhdm khéng co bénh mac kém (OR =
1.104, p = 0.005). Dac biét, si thay doi khang sinh
trong diéu tri la yéu t6 c6 muc lién quan I6n nhat
trong md hinh v&i nguy co nam vién kéo dai (OR =
1.380, p < 0.001). Tré nam & khoa hdi strc va khoa
so' sinh ¢ lién quan dén nguy co' nam vién kéo dai
hon so voi cac khoa ndi téng hop (OR = 1.178, p
=0.021 va OR = 1.234, p < 0.001). Cac yéu t6 nhw
sO lwvong khang sinh, gi¢i onh, su phu hop khang
sinh trong diéu tri chwa ghi nhan mai lién quan cé
y nghia thong ké.

3.4. Xay dwng mo hinh dy dodn thai gian ndm vién kéo dai & tré viém phdi cong dong tai Bénh vién Nhi

Thanh Hoa (Hinh 1)

Dién tich duéi dudng cong ROC AUC cua cadc md hinh
dy dodn thoi gian nam vién kéo dai

Ty 1é duong tinh thét (D nhay)

0.0

02 04 06 08
Ty |é duong tinh gia (1 - B6 dac hiéu)

Hinh 1. Dién och dwdi dwdng cong ROC AUC ctia cac md hinh du doan thoi gian nam vién kéo dai
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Két qua cho thdy tat ca cac mo hinh duwgc &p dung cé
kha nang du bao & murc trung binh véi gia tri AUC dao
dong tlr 0.633 dén 0.718. Cu thé, md hinh héi quy lo-
gisec co ban chi str dung cac bién san ¢6 tai thoi diém
nhap vién (tudi, BMI, gigi onh, bénh méc kém, khoa
diéu tri) dat AUC = 0.633 (95% Cl: 0.566 - 0.700), d
nhay 60.2%, do dac hiéu 61.1% va Brier score 0.237,
AUC trung binh qua ki€m dinh chéo 5-fold dat 0.619
+0.045. Trong md hinh nay, bénh méc kém la yéu to
anh hwdng manh nhat dén nguy co kéo dai thoi gian
nam vién.

M6 hinh hoi quy logiséc véi AUC = 0.699 (95% Cl:
0.621 - 0.776), dd nhay 60%, d6 dac hiéu 72.9% va
Brier score 0.219, AUC trung binh qua ki€ém dinh chéo
5-fold dat 0.701 + 0.058 Cac yéu t6 lam tang nguy co
kéo dai thoi gian nam vién gbm su thay ddi khang
sinh trong qué trinh diéu tri, bénh méc kém, sé lwong
khang sinh str dung trong diéu tri.

Dai voi cac md hinh hoc may, XGBoost duoc toi Lu
siéu tham s6 bang GridSearchCV gbm n_esmators =
100, max_depth = 3, learning_rate = 0.01, subsample
=0.8 va colsample_bytree =0.8. AUC dat 0.718 (95%
Cl: 0.640 - 0.791), d6 nhay 57.3% (ngudng xac suat
0.5), do dac hiéu 76.0% (nguwdng xac suét 0.5) va Bri-
er score 0.225, AUC trung binh qua kiém dinh chéo
5-fold dat 0.718 + 0.047. M6 hinh Random Forest cho
két qua dat AUC = 0.706 (95% Cl: 0.629 - 0.780), do
nhay 58.7% va do dac hiéu 70.6% v&iBrier score 0.218
, AUC trung binh qua kiém dinh chéo 5-fold dat 0.725
+0.042. Bo siéu tham s6 t6i wu clia md hinh gdbm n_
esBmators = 200, max_depth = 7, min_samples_split
=10 va min_samples_leaf =2 . O’ ca hai mé hinh hoc
may, st thay d6i khang sinh 1a bién ¢ tam quan trong
nhét trong du doan thdi gian nam vién kéo dai.

Nhin chung, md hinh XGBoost dat hiéu nang cao nhat,
tuy nhién su khac biét gitta cac mé hinh khong cé s
phan biét rd rang. Budng cong ROC AUC clia cac mo
hinh d&u nam trén dudng chéo, cho théy cac md hinh
¢6 khanang du doan t6t hon so vai ngau nhién nhung
chua dat mikc dti ©n cay dé &p dung vao thurc 6én.

4. BAN LUAN

4.1. Vé dic diém cla tré viém phdi cong dong tai
Bénh vién Nhi Thanh Hoa nam 2025

Khao sat chll yéu la tré nhd cé do tudi trung binh la
17.15 thang va nhém duéi 12 thang chiém ty 1é cao
nhat (46.5%). Xu hwdng nay phan anh dac diém dich
té clia viém phdi cong dong & tré em khi hé mién dich
chwa hoan thién khién tré dé mac bénh va dién 6&n
nang hon. Két qua nay co su khac biét so véi nghién
clru clia Trieong Hitu Phwrong (2025) va Nguyén Thi
Nam Phong (2021) , cling ghi nhan ty 1é tré duGi 2
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tudi chiém wu thé nhung tap trung & do tuoi 12 - <
24 thang v6i ty 1 lan luot 1a 36.8%, 39.1% [7]. Ty &
nam cao hon ni cling pht hgp véi nhiéu bao cao nhw
Nguyén Thi My Huyén (2025) tai bénh vién & Kién
Giang, Trwong Hitu Trong tai bénh vién Nhi Bong
1, Nguyén Thi Nam Phong, Nguyén D&ng Bao Tran tai
bénh vién Quang Nam [7 - 10]. Sw hién dién clia bénh
mac kém, dic biét la bénh Iy dwdng hd hap, chiém
ty 1& dang ké va cd thé gép phan lam nang Onh trang
bénh. Cac bang chirng trudc day cho théy tré co bénh
nén hoc suy gidm mién dich thudng ¢ nguy co bién
chirng cao hon va thoi gian hoi phuc kéo dai hon [11].
Do d6, dac diém trong mau nghién ctru gop phan Iy
gidi cho nhu cau str dung khang sinh va diéu tri ndi trd
& nhom bénh nhan nay.

4.2. Vé dic diém khang sinh sir dung trong
nghién ctru
Phac do diéu tri ban dau chd yéu la don tri liéu
véi khang sinh nhém beta-lactam, dac biét la
cephalosporin thé hé 3. Xu huéng nay phu hop voi
khuyén cao diéu tri viém phdi cong dong & tré em clia
BO Y té nam 2014, trong d6 don tri liéu dwoc wu 6én
& cac treong hop viém phdi cong dong nham dam
bao hiéu qua va han ché phdi hop khang sinh khéng
can thiét. So véi mét s6 bao cao trong nuéc, ty Ié stiv
dung cephalosporin thé hé 3 trong khdo sat nay tuong
ddng vai cac nghién cteu ciia Nguy@n Thi Nam Phong,
Trirong Hitu Phurong nhwng thap hon clia Nguyén Thi
M§ Huyén [3,7 - 9].
Khang sinh dwac chi dinh nhiéu la ceOizoxim (33.8%),
cefoperazon (24.3%) va cefoperazon/ sulbactam
(16.8%) thudc nhdm cephalosporin thé hé 3 duoc Iva
chon lam khang sinh ban dau do phd tac dung rong
trén céc vi khuan gay viém phai cong dong. Két qua
nay khac biét so véi cac nghién ctru clia Trvong Hivu
Phuong (2025) va Nguyén Thi M§ Huyén (2025), chil
yéu str dung khang sinh ceOriaxon thé hé 3. Diéu nay
c6 thé duoc ly gidi do dac tht vé chién lwgc ki€m soét
str dung khang sinh hop Iy, miic d6 nang cda bénh
nhan nhap vién va danh muc thudc san cé tai
bénh vién.
Viéc phdi hop khang sinh chi yéu beta-lactam véi
aminoglycosid hodc macrolid phan anh sw diéu chinh
phéac do trong cac trudng hop nghi ngd nhiém khuén
nang hodc can nguyén khdng dién hinh. Sw phdi hop
nay cling dugc ghinhan & nghién ctru clia Trwong Hivu
Phurong (2025), Nguyén Thi Trdc Linh (2021), Bang Thi
Bao Tram (2024), Nguyén Thi M§ Huyén (2025) [7, 9,
10, 12]. Tuy nhién, viéc str dung aminoglycosid can
can nhac do nguy co ddc onh trén than, tai va chi dinh
nhém thubc nay clia BO Y té [13]. Buong dung chi
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yéu trong khao sat la 88m pnh mach, chiém ty lé
(83.6%), phui hgp v6i bénh nhan nhi va két qua
cling twong dong véi cac nghién ctru khac trong
nuwoc [9].

4.3. Vé két qua diéu tri va phan tich cic yéu t6
lién quan dén thoi gian ndm vién

Thai gian ndm vién trung binh 14 7.63 + 3.38 ngay,
khodng thoi gian nay phan anh méc dé bénh va
phu hgp véi khuyén cao vé thoi gian diéu tri khang
sinh trong viém phai cong dong & tré em [3]. Khao
sat nay phu hop véi nghién ctru tai BEnh vién Nhi
ddng 1 co thoi gian nam vién tuwong dwong [7].
Sw thay déi khang sinh so v&i phac do ban dau
chiém ty 1é 35% cling ty 1& xap xi v&i nghién ctru
cia Nguyén Bang Bao Tran (31.2%) [10]. K&t qua
nghién ctru cling cho thay ty Ié str dung khang sinh
hop ly dat 70.2% cao hon nghién ctru Nguyén Thi
My Huyén (55%), Nguyén Thi Truc Linh (66.5%),
Trwong Hiru Phuong (67.5%) [7, 9, 12]. Viéc st
dung khang sinh hgp ly chwa dat mc t6i wu co
thé do ty lé thay ddi khang sinh trong phac do con
cao nén can tang cwong giam sat, cap nhat hwéng
dan diéu tri dé tang cwong hiéu qua diéu tri.

K&t qua diéu tri ci thién cao (98.2%) phan anh dac
diém diéu tri & doi twong tré em viém phoi cong
dong tai Bénh vién Nhi Thanh Héa. K&t qua nay
twong tw cac nghién ctru tai Kién Giang, Quang
Nam ciing c6 ty |é trén 90% [8, 9].

Phan och hoi quy logisbc da bién cho thdy nhém
tubi va Onh trang dinh dudng ¢ méi lién quan
dang k€ vai thoi gian nam vién. Tré Ién va co BMI
binh thwong c6 xu huéng hoi phuc nhanh hon,
tlr d6 giam thoi gian nadm vién kéo dai. Dac diém
nghién ctru nay cling dwoc ghi nhan trong nghién
ctru khac [14]. Nguoc lai, viéc thay doi khang sinh
trong qua trinh diéu tri, sw hién dién ctia bénh mac
kém va tré nam & khoa hoi stre, khoa so sinh 1am
tang nguy co' nam vién kéo dai (OR = 1.380; Cl 95%:
1.283-1.482;p<0.001; OR=1.104; Cl 95%: 1.031-
1.183; p=0.005; OR =1.178; Cl 95%: 1.024-1.353;
p =0.021 va OR = 1.234; Cl 95%: 1.1283-1.482; p
<0.001;). Biéu nay c6 thé phan anh Onh trang dap
(rng diéu tri ban dau chuwa t6i wu hoac mic do
bénh nang hon, dan dén can phai diéu chinh phac
do diéu tri va kéo dai thoi gian nam vién. Ngoai ra,
tré co6 bénh mac kém thwdng c6 Onh trang mién
dich va thé trang kém, lam tang mrc d0 nang cla
bénh va kéo dai thoi gian hoi phuc. Két qua nay cé
su khac biét so v&i nghién ctru clia Truong Hivu
Phuong tai Bénh vién Nhi Bong 1, cho thay yéu
t8 khoa diéu tri c6 anh hudng dén thoi gian nam
ISSN: 2615 - 9686

vién kéo dai [7].
4.4. Vé xay dwng mo hinh dy doan thei gian nam
vién kéo dai & tré viéem phdi cong dong tai Bénh
vién Nhi Thanh Hoa
Cac md hinh dy doén thoi gian nam vién kéo dai
cho thay kha nang phan biét & mirc trung binh véi
ROC AUC = 0.633 - 0.718. Mtrc hiéu nang nay cho
thay viéc chi st dung cac bién lam sang thuong
quy nhu tudi, Onh trang dinh duwdng hoéc bénh
mé&c kém c6 thé chura di dé xay dwng mo hinh dw
doan c6 do chinh x&c cao.
M6 hinh hoéi quy logis®c co ban chi st dung cac
bién vé théng 6n dac diém cla bénh nhan, dat
hiéu nang thap hon mé hinh hoi quy logisBc. Biéu
nay cho thay cac yéu t6 lién quan dén viéc str dung
khang sinh diéu tri c6 vai tro quan trong trong dv
doan thoi gian nam vién kéo dai. Trong c& hai mo
hinh hdi quy logiséc, bénh mac kém la yéu t6 quan
trong anh hudng dén viéc kéo dai thoi gian nam
vién. Két qua nay phu hop véi thuc té 1am sang khi
tré cd bénh méc kém thwdng phuc hdi cham hon
tré khong c6 bénh mac kem.
Déng chay, su thay d6i khang sinh trong qua trinh
diéu tri la yéu t6 cé anh hwéng Ién nhat trong mo
hinh hoi quy logiséc va hai moé hinh hoc may. biéu
nay c6 thé phan anh Onh trang dap (ng khang
sinh diéu tri ban dau chuwa t6i wu, dan dén phai
diéu chinh khang sinh, kéo dai thoi gian nam vién.
Mac du md hinh hoc may XGBoost cho hiéu nang
cao nhat nhwng su khac biét vé hiéu nang khong
dang ké. Diéu nay cd thé dwoc Iy giai 1a do ¢& mau
con han ché va bién dau vao chua di da dang dé
khai thac t6i dalgi thé cla thuat toan hoc may. Két
qua nay phu hgp véi quan diém cutia Christodoulou
va cong s cho rang trong cac bd dir liéu ¢ mau
nhd va bién han ché thi cac mo hinh héi quy truyén
théng van c6 thé dat hiéu nang tuvong duong cac
phuong phap hoc méy phire tap [15].
M® hinh logiséc don gian chi st dung cac bién dé
thu thap nhw tudi, BMI va bénh mac kém nhung
van cho kha nang phan biét hon so voi ngau
nhién. Uu diém Ién clia ©€p can nay la onh kha
thi trong viéc str dung trén Iam sang khi khéng doi
hoi dir liéu can lam sang phic tap hoac hé théng
onh toan chuyén sau. Do dé, md hinh nay c6 6ém
nang ho tre nhan dién ban déu cac truong hop cd
nguy co' nam vién kéo dai. Tuy nhién, do hiéu nang
dw bao chi & mirc trung binh nén can 8€p tuc hiéu
chuan, danh gia ngoai ki€ém doc lap trwdce khi xem
xét trién khai trong thuc hanh lam sang.
Gia tri AUC van chua dat mic cao, ¢ thé xuat
phat tlr mot s6 han ché vé ¢& mau con nho, chua
Hong Bang International University Journal of Science
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phan loai mirc dd nang ctia bénh viém phai tai thoi
diém nhap vién, thi€u di¥ liéu can lam sang va vi
sinh. Viéc och hop thém céac yéu té nay trong cac
nghién ctru B€p theo cd thé gilp ci thién dang ké
hiéu nang dw doan.

5. KET LUAN

Nghién clru trén 855 bénh nhi viém phdi cong dong
diéu tri tai Bénh vién Nhi Thanh Hoa cho thay bénh
chii yéu gap & tré nho dudi 12 thang tudi (46.5%) va
ty Ié nam cao hon ni v&i 60.2%. Khang sinh dugc
str dung cht yéu la nhém beta-lactam, dac biét la
cephalosporin thé hé 3 vgi ty 1é don tri liéu chiém wu
thé va ty 1é thay d6i khang sinh trong qua trinh diéu tri
S0 vGi phac do ban dau la 35%.

Thoi gian nam vién trung binh 1a 7.63 + 3.38 ngay.
Phan ach hoi quy logiséc da bién cho thay tudi va BMI
la cac yéu t6 co lién quan dén kha nang nam vién kéo
dai thap hon, trong khi thay d6i khang sinh trong qua
trinh diéu tri, bénh mac kém, khoa hdi stic, khoa so
sinh 1a cac yéu t6 c6 kha nang lam kéo dai thoi gian
nam vién. Cac yéu t6 nhw s6 lwong khang sinh, gioi
onh va sy pht hgp khang sinh chwra ghi nhan mai lién
quan cd y nghfa théng ké véi thoi gian nam vién kéo
dai. Cac mé hinh du doan thoi gian nam vién kéo dai

cho thdy hiéu nang & murc trung binh v&i AUC dao
dong tr 0.633 dén 0.718. M6 hinh hoi quy logisc
c0 hiéu nang twong duong véi cac mé hinh hoc may
nhuw Random Forest va XGBoost. Cac yéu to lién quan
lam tang nguy co’ kéo dai thdi gian nam vién gom s
thay d6i khang sinh, b&nh méc kém. Mac di mé hinh
hoi quy logisSc co’ ban chi st dung cac théng 8n san
¢6 tai thoi di€ém nhap vién, cd AUC = 0.633, nhung co
88m nang ho tro nhan dién ban dau cac trudng hop
¢6 nguy co' nam vién kéo dai. Cac md hinh ¢6 st dung
bi€én phat sinh trong qua trinh diéu tri (thay doi khang
sinh, s lwgng khang sinh, sw pht hgp khang sinh) nén
phu hop hon cho muc 8&u phan och yéu t6 lién quan
hodc dw doan hau kiém, khong phai dy bao som tai
thoi diém nhap vién. Nghién clru cling cho thay can
b6 sung thém cac yéu td lam sang, can lam sang va
m& rdng c& mau trong cac nghién ctru 6&p theo dé
nang cao hiéu nang dy doan cia md hinh.
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Antibiotic use and prediction model for prolonged
hospitalization in children with community-acquired

pneumonia

Mang Thi Hong Cuc, Tu Hoang Thuong, Nguyen Thi Mau, Mang Thi Phuong Mai,
Ha Hoang Minh, Vu Manh Hung, Nguyen Thi Thao
ABSTRACT
Background: Pneumonia is one of the common infectious diseases and remains a leading cause of
hospitalization and mortality in children under five years of age. Inappropriate use of antibiotics may
prolong hospital stay and contribute to antimicrobial resistance. Objectives: To investigate pediatric
patient characteristics, evaluate antibiotic use, identify factors associated with prolonged hospitalization,
and develop predictive models for prolonged hospital stay. Materials and methods: A cross-sectional
study was conducted on 855 hospitalized children aged 2 - 60 months at Thanh Hoa pediatric hospital in
2025. Data were processed using SQL and analyzed with Python. Multivariable logistic regression was
used to identify associated factors. Predictive models, including logistic regression, Random Forest, and
XGBoost, were evaluated using ROC AUC, sensitivity, specificity, Brier and 5-fold. Results: Male patients
and children aged 2 to <12 months accounted for the highest proportion. Beta-lactams were the most
commonly used antibiotics, with 68.4% prescribed as monotherapy. The mean length of stay was 7.63
+ 3.38 days. Age and BMI were associated with reduced risk of prolonged hospitalization (p < 0.05),
whereas antibiotic changes, comorbidities, intensive care unit (ICU), and neonatal department increased
the risk (OR = 1.380, p < 0.001; OR =1.104, p = 0.005; OR =1.178, p = 0.021; and OR = 1.234, p < 0.001).
Model performance was moderate, with ROC AUC values ranging from 0.633 to 0.718, and logistic
regression performed comparably to machine learning models. Conclusions: Optimizing initial antibiotic
therapy and improving nutritional status may be associated with shorter hospitalization. A simple logistic
regression model may serve as a supportive screening tool.
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