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ABSTRACT

Objective: To evaluate the value of the Neutrophil Percentage-to-Albumin Ratio (NPAR) in
differentiating disease severity and predicting major adverse clinical outcomes in patients with
sepsis and septic shock, andto compare the performance of three machine learning models (logistic
regression, Random Forest, and XGBoost) incorporating NPAR with routine laboratory parameters.

Methods: A retrospective cross-sectional study was conducted on 260 adult patients admitted
to the Intensive Care Unit of Thong Nhat Hospital between June 2025 and May 2026, including
127 patients with septic shock and 133 with sepsis diagnosed according to the Sepsis-3 criteria.
NPAR was calculated as NEU (%) x 100 / Albumin (g/L). Three machine learning models were
developed using nine input variables (NPAR, albumin, neutrophil percentage, C-reactive protein,
procalcitonin, platelet count, age, creatinine, and lactate). Model performance was evaluated
using stratified 5-fold cross-validation, and 95% confidence intervals were estimated by 500
bootstrap resamples.

Results: The mean NPARwas 3.12 +0.88, and was significantly higher in patients with septic shock
than in those with sepsis without shock (3.21 vs. 3.03, p = 0.032). Major adverse clinical outcomes
occurred more frequently in the septic shock group (34.7% vs. 21.4%, p = 0.026). NPAR showed
a strong negative correlation with serum albumin (r = -0.780, p < 0.001) and a strong positive
correlation with neutrophil percentage (r =0.608, p <0.001). As a single predictor, NPAR yielded an
AUC of 0.421. Logistic regression demonstrated the highest predictive performance (AUC = 0.534,
95% CI: 0.44-0.62), followed by Random Forest (AUC = 0.454, 95% CI: 0.36-0.54) and XGBoost
(AUC = 0.435, 95% ClI: 0.35-0.52). In the XGBoost model, NPAR accounted for 11.4% of feature
importance, ranking third after procalcitonin and platelet count.

Conclusions: NPAR reflects the combined effects of systemic inflammation and nutritional status
in patients with sepsis. Although significantly associated with septic shock, its predictive value for
adverse clinical outcomes was limited when used alone. Incorporating NPAR into machine learning
models did not substantially improve predictive performance compared with conventional logistic
regression in this study.

Keywords: Neutrophil percentage-to-albumin ratio; NPAR; sepsis; septic shock; machine learning;
Random Forest; XGBoost.
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TOM TAT
Muc tiéu: Xac dinh gia trj ciia chi s6 NPAR (Neutrophil Percentage-to-Albumin Ratio) trong phén
biét mic dé nang va tién lugng bién c8 lAm sang ndng & b&nh nhan nhiém khuan/séc nhiém khuén;
so sanh hiéu nang ctia ba mé hinh hoc may (hoi quy logistic, Random Forest, XGBoost) khi tich hop
NPAR v@i cac xét nghiém thuong quy.

DPai twgng va phuong phap nghién citu: Nghién cttu hdi clru, cat ngang trén 260 bénh nhan nhap
Khoa H®&i stic Tich cuc, Bé&nh vién Théng Nhat tir 06/2025 dén 05/2026 (127 sé¢ nhiém khuan, 133
nhiém khuén huyé&t khéng séc), chan dodn theo tiéu chuén Sepsis-3. NPAR = [NEU (%) *x 100] /
[Albumin (g/L) D liéu dugc chia ngdu nhién theo ty & 75%/25% (huan luyén/kiém tra) va déanh
gia bang cross-validation 5-fold. Ba mé hinh hoc may dugc xay dung véi 9 bién dau vao (NPAR,
albumin, NEU%, CRP, PCT, tiéu cau, tudi, creatinine, lactate) trén 260 bé&nh nhan c6 day du dir liéu,
danh gia bang kiém dinh chéo phan tang 5 [an (5-fold stratified cross-validation), khoang tin cay
95% udc tinh bang bootstrap 500 lan.

K&t qua: NPAR trung binh clia quan thé & 3,12 + 0,88, cao hon ¢é ¥ nghia & nhém séc nhiém khuan
$0 vGi nhém nhiém khuén huyé&t don thuan (3,21 so véi 3,03; p=0,032); trong khi bién c8 ldm sang
nang gap nhiéu han coy nghia @ nhém séc (34,7% so vdi 21,4%; p=0,026). NPAR tuong quan nghich
rat manh vdi albumin (r=-0,780; p<0,001) va thuan manh vé&i NEU% (r=0,608; p<0,001). Trong tién
lwong bién c8, NPAR don doc dat AUC=0.421 véi ngudng t6i Liu 23,36 (d6 nhay 40,9%, do dac hiéu
75,2%); mo hinh hoi quy logistic dat AUC=0,534 (95%Cl: 0,44-0,62), Random Forest AUC=0,454
(95%CI: 0,36-0,54), XGBoost AUC=0,435 (95%CI: 0,35-0,52). Trong m6 hinh XGBoost, NPAR déng
gop 11,4% tam quan trong, x&p tht 3 sau PCT (11,7%) va ti€éu cau (11,6%).

K&t ludn: NPAR phan anh trung thuc maéi lién quan gilta dap (ng viém hé théng va tinh trang dinh
dudng & b&énh nhan nhiém khuan, song gia tri tién lwong khi st dung don déc con han ché.

Tir khéa: NPAR, nhiém khuan, s6¢ nhiém khuén, hoc may, Random Forest, XGBoost.

1. DAT VAN DE

Nhiém khuén va séc nhiém khuan la cac hdi chiing
l&m sang nguy kich véi ti & t&r vong cao, chiém gan 20%
téng s6 ca ti vong toan cau mdi ndm [1]. Chan doan sém,
tién lugng chinh xac va diéu tri kip thdi & nhirng yéu to
quyét dinh cai thién két cuc bénh nhéan. Tuy nhién, cac
chi dau sinh hoc don & truyén théng nhu CRP, PCT hay
lactate déu c6 nhirng han ché& nhéat dinh vé d6 dac hiéu,
dod nhay hoac chi phi[2,3].

Trong béi canh do, céc chi s8 t6 hgp két hgp nhiéu
thong s6 xét nghiém thudng quy ngay cang dugc quan
tdm. Chi s6 NPAR (Neutrophil Percentage-to-Albumin
Ratio) dugc tinh bang ti s6 NEU (%)/Albumin (g/L), phan
anh dong thdi tinh trang viém hé théng (qua bach cau
trung tinh) va tinh trang dinh duéng - tdng hgp gan (qua
albumin) [4]. Uu diém néi bat cta NPAR la ¢c6 thé tinh
ngay tir két qua céng thirc mau va sinh héa thuong quy,
khéng phat sinh thém chi phi xét nghiém.

*Tac gia lién hé

Song song dé, sy phat trién manh mé cua tri tué nhan
tao va hoc may (machine learning) trong y hoc tao ra cd
h6i mdi. Cac thuat todn nhu Random Forest va XGBoost
(Extreme Gradient Boosting) c6é kha nang phéan tich dong
thoi nhiéu bién s6, x¥ ly di¥ liéu thi€u va phat hién cac mai
tuong quan phituyén tinh ma hoi quy logistic truyén thong
khéng bat dugc [5,6]. Pac biét, XGBoost da chirng minh
hiéu nang vugt trdi trong nhiéu cudc thi dir liéu y sinh va
céc ung dung tién lugng lAm sang [7]. Tuy nhién, dén nay
con rat it nghién ctru tich hgp NPAR vao cac mé hinh hoc
may trong bi canh nhiém khuan.

Chung toi tién hanh nghién ctu nay nham: (1) Banh gia
gid tri clla NPAR trong phan biét mdc dd nangva tién lugng
bi&n c6 lam sang & bénh nhan nhiém khuan va séc nhiém
khuan; (2) So sénh hiéu nang tién lugng clia ba mé hinh
hoc may (hoi quy logistic, Random Forest va XGBoost) khi
tich hgp NPAR cung cac xét nghiém thuong quy.
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2. D01 TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Thiét ké nghién ciru

Nghién ciru mé ta cét ngang, k&t hgp phan tich sé liéu
xét nghiém thuong quy va xay dung, so sanh cac mé hinh
tién luong bang thuat todn hoc may.

2.2. Pia diém va thdi gian nghién ciru

Nghién clru dugc thuc hién tai Khoa Hoi strc Tich curc,
Bénh vién Théng Nhat, tir thang 6/2025- 5/2026
2.3. Pdi twgng nghién ciru

Bénh nhan nhap vién dugc chan doan nhiém khuén
ho&c s8c nhiém khuan theo tiéu chuin Sepsis-3 [8]. Tiéu
chuén loai tri: dudi 18 tudi; mac bénh ly huyét hoc 4c
tinh; xo gan mat bu; dang dung corticosteroid lieu cao kéo
dai; ho sathiéu dir liéu xét nghiém can thiét dé tinh NPAR.

Chon mau thuan tién: ldy toan boé bénh nhan dua tiéu
chuén lua chon va khdng vi pham tiéu chuén loai triy nhap
vién trong thdi gian nghién culiu.

2.4. Bién sé/chi sé nghién ciru

C4c bién s6 thu thap tai thai diém nhap vién gom: tudi,
gidi tinh, albumin huyét thanh (g/L), lactate mau (mmol/L),
ti L& bach cau trung tinh NEU (%), CRP (mg/L), PCT (ng/mL),
tiéu cau (G/L), creatinine (umol/L) va bién c8 lam sang nang
(t&r vong hodc tién trién ndng can can thiép tich cuc). Mau
mau tinh mach dugc 8y trong vong 24 gid dau nhap ICU;
albumin dugc do bang phuong phap bromocresol green
(BCG) trén hé thong Beckman Coulter AU 5800, cong thic
mau dugc thuc hién trén may Mindray CAL 6000.

2.5. Ky thuat, cdng cu va quy trinh thu thap sé liéu

S6 lieu hanh chinh, ldm sang va xét nghiém duoc trich
Xudt tir hd so bénh an va hé thong xét nghiém dién tr clia
bénh vién tai thdi diém nhéap vién, nhap vao phiéu thu
thap sé lieu chudn hoa, sau d6é dugc méa hda, lam sach va
ki€m tra tinh hop ly trude khi phan tich.

2.6. Xtr ly va phan tich sé liéu

Ba mé hinh hoc may (h6i quy logistic, Random Forest,
XGBoost) dugc xay dung dé tién lugng bién c8 lam sang
nang, st dung 9 bién dau vao: NPAR, albumin, NEU%,
CRP, PCT, tiéu cau, tudi, creatinine va lactate.D{r liéu dudc
chuan héa trudc khi dua vao cac mé hinh tuyén tinh. Hiéu
nang md hinh dugc danh gia bang kiém dinh chéo phan
tang 5 lan (5-fold stratified cross-validation); khoang tin
cay 95% cua AUC dugc udc tinh bang bootstrap 500 lan
trén gia tri du doan ngoai mau (out-of-fold). Pd nhay, do
déc hiéu dugc xac dinh tai ngudng Youden t8i wu. Tam
quan trong cla tirng bién sd dugc trich xuat tir thudc tinh
feature_importances_ clla Random Forest va XGBoost.

H®i quy logistic (LR): md hinh tuyén tinh co ban, dung
ldm dudng co sd so sanh. Tham s8: max_iter=1000, L2
regularization mac dinh (C=1,0).

Random Forest (RF): tdp hgp 300 cdy quyét dinh vdi
bootstrap sampling. Tham s&: n_estimators=300, max_
depth=4, min_samples_leaf=5 dé kiém so4at overfitting.

XGBoost (GBM): Gradient Boosting vai regularization
L1/L2. Tham s8: n_estimators=300, max_depth=3,
learning_rate=0,03, subsample=0,8. Tam quan trong dua
trén gain cla tirng bién trong qua trinh phéan chia cay.

Bién dinh lugng c6 phan phéi chuan duoc trinh bay
dudi dang trung binh = d6 l&ch chuén va so sanh 2 nhém
bang kiém dinh Mann-Whitney U (do phan phéi khéng
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chuén cuia phan Ll&n bién s6); bién dinh tinh dugc trinh bay
bang tan s6, ti l& % va so sanh bang kiém dinh Chi binh
phuaong. Méi tuwong quan gitra cac bién s6 dugc danh gia
bang hé s6 tuong quan hang Spearman. So sanh giita hon
2 nhém st dung kiém dinh Kruskal-Wallis. Phéan tich dugc
thue hién bang Python 3.12 véi cac thu'vién pandas, scipy,
scikit-learn va xgboost. Nguéng y nghia thdng ké p<0,05.
2.7.Pao dirc nghién ctru

D{ liéu bénh nhan dugc ma hda, 4n danh va chi s
dung cho muc dich nghién cru, ddm bao bao méat théng
tin ca nhan theo quy dinh hién hanh, cé van ban dong y
thu thap d liéu nghién clru tir hd so bénh an, danh séch
bénh nhan cta bénh vién.

3. KET QUA NGHIEN CcUU
3.1. Pac diém chung cta ddi twong nghién cliru
Tudi trung binh cia quan thé nghién ctru la 74,0 = 15,4
(19-102 tudi), ty l& nam gidi 60,8%, phan anh dac diém
dién hinh clia quan thé ngudi cao tudi tai ICU.
Bang 1. Dac diém lam sang va xét nghiém theo nhém
bénh (n=260)

L eim Chung Séc NK NK huyét
Bac diem (n=260) (n=127) (n=133) P
Tudi (ndm), TB+DLC| 74,0+15,4 | 73,3+16,3 | 74,6+ 14,4 |0.522
Nam gidi, n (%) | 158 (60,8%) | 75(59,1%) | 83 (62,4%) [0.803
Bién cd
0, 04)* 0,
(tirvong/nang), n (%) 70 (28:9%) | 42(33,1%)* | 28(21,1%) |0.026
NPAR,TB+DLC | 3,12+0,88 | 3,21+0,85 | 3,03+0,91 (0.032
i 3,10 3,22 2,96
NPAR, Trung VilIQRI| 5 59.3.60] | [2,70-3,65] | [2,52-3,35] |%-03?
Albumin (g/L),
TB+PLE 26,45+ 5,25 | 25,99 5,10 | 26,89 = 5,37 |0.001
Lactate (mmol/L), 3,03 3,41 2,50 0.001
Trung vi [IQR] [1,99-5,23] | [2,25-6,35] | [1,88-4,49] |’
NEU (%), TB + DLC 78,95 = 14,12(80,09 + 13,44|77,87 + 14,71/0,005
CRP (mg/L), 45,27 41,50 52,00 |00
Trungvi[IQR]  |[10,88-100,0]| [9,06-105,0] | [13,44-98,3] |’
PCT (ng/mL), 2,10 2,82 1,33 0.099
Trung vi [IQR] [0,39-12,40] | [0,76-25,00] | [0,27-4,78] |’
Tidu cau (G/L), 205,83 = 185,09 = 225,63% |0 .00
TB+DLC 119,07 115,88 119,12 ’
Creatinine (umol/L), 98,65 112,50 88,00 0.482
TrungVi[IQR]  |[73,25-163,0]|[77,75-174,5]|[67,25-155,0]| "’
Bilirubin (umol/L), 15,00 15,05 15,00 |0 eon
Trungvi[IQR]  |[10,64-27,05]|[10,93-31,88]|[10,00-25,70]| "’

NK: nhiém khuan; TB£SD: trung binh = dé l&ch chuan;
*p<0,05, kiEm dinh Mann-Whitney U (bién dinh lugng)
hoac Chi binh phuong (bién dinh tinh).

Nhém s6c nhiém khudn chiém 48,8% (127 bénh
nhan), nhém nhiém khuan huyét don thuan chiém 51,2%
(133 bénh nhan). Ty & bién co t&* vong/nang chung la
26,9%, cao han & nhém séc nhiém khuan (33,1% so Vdi
21,1%). NPAR trung binh dat 3,12 * 0,88 (trung vi 3,10
[IQR 2,59-3,60]). Albumin trung binh 26,45 g/L, thap hon
ngudng binh thudng (35 g/L), phu hgp véi tinh trang suy
dinh dudng protein phé bién trong quan thé nghién clu.
3.2. Chi s6 NPAR va méi twong quan véi cac xét nghiém

Bang 2 trinh bay két qua phan tich tuong quan
Spearman gitra NPAR va cac xét nghiém thuong quy.
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Bang 2. Twong quan Spearman giira NPAR va cac xét
nghiém thuong quy

Bién sé r (Spearman) p
Albumin huyét thanh -0,780 <0,001
Tilé NEU% +0,608 <0,001
PCT +0,125 0,050
CRP -0,041 0,512
Tiéu cau -0,076 0,228
Creatinine +0,084 0,188

r: hé sé tuong quan hang Spearman;

(r=-0,780; p<0,001) va thuan chiéu manh vdi NEU%
(r=0,608; p<0,001) phu hgp véi cong thirc tinh toan cla
chi s6 nay. Tuong quan vdi PCT rat yéu va & ranh gidi y
nghia thong ké (r=0,125; p=0,050). Khong ghi nhan tuaong
qguan cdy nghia gitra NPAR v&i CRP, tiéu cau va creatinine.
3.3. So sanh hiéu nang cac mé hinh hoc may trong tién
lwong bién cé

Bang 3 trinh bay két qua so sanh ba mé hinh hoc
may trong tién lugng bién cé lam sang néng; 66 bién cé,
27,6%), danh gia béng 5-fold cross-validation.

Bang 3. So sanh hiéu nang cac mo hinh hoc may trong
tién lwong bi€n cd lam sang

po | PO

M6 hinh AUC | 95% ClI : dac
nhay A

hiéu

NPAR don déc 0,421 |0,35-0,49| 40.9% | 75%

Hbi quy logistic (9 bién) | 0,534 |0,44-0,62| 93,9% [14,5%

Random Forest 0,454 10,36-0,54| 19,7% |83,2%

XGBoost (Gradient Boosting)| 0,435 |0,35-0,52 | 34,8% (67,1%

AUC: dién tich dudi duong cong ROC; 95%Cl: khoang
tin cay 95% (bootstrap 500 lan trén du bdo ngoai mau); do
nhay, dé dac hiéu tai ngudng Youden toi uu.

Cé& b6n m6 hinh déu cho AUC & muc thdp dén trung
binh yéu (0,42-0,53), phan anh kha nang phan biét con
han ché trén c& mau hién tai. Hoi quy logistic dat AUC cao
nhat (0,534), ti€p theo la Random Forest (0,454), XGBoost
(0,435) va NPAR don ddc (0,421); tuy nhién khoang tin cay
95% cuia cdc md hinh chéng l&p rong, cho thay sy khac
biét gitta cac m6 hinh khong cé y nghia thong ké. M6 hinh
hoi quy logistic c6 dé nhay cao (93,9%) nhung do dac hiéu
rat thap (14,5%), cho thay xu hudng du bao duang tinh
cho phéan l&n bénh nhan; ngugc lai Random Forest c6 dé
d&c hiéu cao (83,2%) nhung dé nhay thap (19,7%).

3.4. Phan tich NPAR theo nhém tugi
Bang 5. Dac diém NPAR va bién c¢é theo nhém tudi (n=260)

Pac diém <60 tudi | 60-75tudi | >75tudi p
NPAR (TB+SD) 3,09+0,96 | 3,09+1,00 | 3,11 +0,76 | 0,866
Albumin (g/L, TB+SD) | 26,5%5,7 | 26,8+5,7 | 26,4+4,7 |0,776
Bi&n c6, n (%) 10 (22,2%) | 23 (28,8%) | 37 (29,1%) | 0,655

TB+SD:trungbinh = dd léch chuén; p: kiém dinh Kruskal-
Wallis (NPAR, albumin) hodc Chi binh phuong (bién cd).

NPAR khéng khac biét cé y nghia gitra cadc nhom tudi
(p=0,866), cho thay tinh &n dinh tuwong ddi clia chi s nay
qua céc doé tudi trong dan s6 nghién ctru. Ti & bién ¢c8 co
xu hudng tang theo tudi (22,2% — 28,8% — 29,1%) nhung
chua dat y nghia théng ké (p=0,655).

4. BAN LUAN

4.1. Gia tri cia NPAR trong phan biét s6¢c nhiém khuan

Bénh vién Thong Nhat la bénh vién ldo khoa nén dac
diém vé tubi trung binh clia nhém nghién ctu cao hon
s0 V@i mot s nghién clu trong va ngoai nudc. NPAR tang
trong nhiém khuan qua ba co ché tang Neutrophile, gidm
tiéu cau va giam albumin. Sy k&t hop nay sé lam cho NPAR
nhay hon so véi mirc dé nang cua tirng riéng lé. Trong khi
d6 chi s6 SOFA khong phai luc nao ciing do dugc.

K&t qua nghién ctru cho thdy NPAR c6 xu hudng cao
hon & nhém séc nhiém khuan so véi nhém nhiém khuan
khoéng séc, dat y nghia théng ké. Diéu nay phu hgp mot
phan véi sinh ly bénh: séc nhiém khuan gay dap ¢ng viém
manh hon va suy gidm chirc nang gan, dinh dudng nang
hon, lam t&ng t& s& va gidm mau s6 clia NPAR [9].

Nghién clru clia Chungying va cong su (2023) trén
bénh nhan nhiém khuén huyét ghi nhan NPAR tang du
dodn tl&r vong 28 ngay cao han, T2 so voi T1: HR=1.42
(KTC:95%, 1.06-1.9) [10],). O Viét Nam cé nghién ctu clia
tac gid Nguyén Viét Thang dé tai “Ti lé bach cau trung tinh/
bach cau lympho/albumin nhu mét chi dau tién lugng tlr
vong trong nhiém trung huyét va séc nhiém trung & Viét
Nam?”, trong phén tich ROC, dién tich dudi dudng cong
clla NLAR la 0,70 (P<0,001). S&* dung gia tri ngudng la
0,56, NLAR cho thdy dé nhay la 77,8% va do dac hiéu
& 61,5% trong viéc dy doan ty & t&r vong ndi trd. Nong
do NLAR tang cao khi nhap vién cé lién quan dén ty & t&
vong cao hon & bénh nhan nhiém trung huyét. NLAR cé
thé dugc sir dung nhu mét dau hiéu tién lugng sém cho ty
l& t&r vong do nhiém trung huyét [13]. V&i nghién cliu cla
chung t6i cling chi ra dugc vai trd ciia NPAR trong chéan
dodn nhiém khuan va séc nhiém khuén. ROC trong phan
tich dién tich dudi dudng cong méc du thap hon so vai
cac nghién ctu khac, cing do mot phén cd mau nhd, da
s6 bénh tap trung & ngudi L&n tudi, albumin c6 xu huéng
giam so vdi cac nghién cltu khac.

4.2. So sanh hiéu nang cac thuat toan hoc may

K&t qua so sanh ba mé hinh cho thdy hoi quy logistic dat
AUC cao nhéat (0,534), ti€p theo & Random Forest (0,454)
va XGBoost (0,435); t4t ca déu & muc thdp dén trung binh
yéu va cé khoang tin cdy 95% chong lap réng, cho thay
chua cé béng chitng d manh dé khang dinh moét mé hinh
vuot troi hon cac mo hinh con lai. Trong thuc hanh, khi c&
mau nhd va ti l& bién c& khiém tén (N=239 vdi 66 bién cb),
céc mo hinh phituyén tinh nhu Random Forest va XGBoost
thudng dé bi overfitting hon so véi hoi quy logistic vén don
gian va én dinh hon véi di¥ liéu nhé [11]. Pang chd y, mé
hinh héi quy logistic cé dé nhay rat cao nhung dé dac hiéu
rat thap, phan anh xu huéng phan loai phan l&n bénh nhéan
vao nhém nguy co cao, mot han ché thyc tién quan trong
néu ap dung truc tiép lam cong cu sang loc.

Khéc véi gia thuyét ban dau, NPAR khong phai la bign
s6 dong gép cao nhéat trong ca hai mo hinh céy quyét dinh:
trong Random Forest, NPAR xép cudi cling (8,3%, ngang
albumin), trong XGBoost, NPAR x&p thit 3 (11,4%) véi mirc
dong gop kha gan céac bién sé con lai. Digu nay cho thay
trén bo dif liéu thuc t& clia nghién cltu, gia tri bd sung clia
NPAR so vdi cac thanh phan riéng & (NEU% va albumin)
la c6 nhung khiém t6n, khac véi ky vong ban dau rang ban
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chat t6 hgp ciia NPAR sé ludn mang lai lgi thé vuat troi
trong cdc mé hinh phi tuyén.

Céc cong trinh nghién clru qudc té vé hoc may trong
tién luong nhiém khuan da dat AUC cao hon dang ké: mé
hinh hoc sdu ctia Nemati va céong su’ (2018) dat AUC=0,83
[12]. Tuy nhién, cac nghién clru dé s dung dir liéu twr
hang chuc nghin bénh nhan (MIMIC-IIl, elCU) v&i hang
tram bién s6, bao gdm ca dif liéu chubdi thai gian clia dau
hiéu sinh ton. Diéu nay nhan manh réng tiém néng cula
hoc may trong nhiém khuan la thuc su l&n, nhung chi boc
6 day du khi cé du dit liéu vé s6 lugng bénh nhan va dé
phong pht clia bién sé.

4.3. Y nghia twong quan NPAR véi cac chi dau sinh hoc

Tuong quan nghich chiéu rdt manh gitta NPAR va
albumin (r=-0,780) phan anh m&i quan hé toan hoc tat
yéu gilra hai dai lugng, dong thdi nhdn manh vai trd cua
albumin trong bénh canh nhiém khuan. Albumin trung
binh trong mau nghién cttu (26,5 g/L) thadp hon nhiéu so
vdi gia tri binh thuong (35-50 g/L), phan anh tinh trang
hypoalbuminemia rat phé bién & bénh nhan nhiém khuén
nang do ('c ché téng hop, tang di hoa va thoat mach [14].
Tuong quan gitta NPAR va PCT rat yéu va & ranh gidiy nghia
théng ké (r=0,125; p=0,050), cho thdy NPAR chi phan anh
mét phan rdt nhd mic d6 nhiém khuén do vi khuan, trong
khi PCT van & chi d4u ddc hiéu hon nhiéu cho muc dich
nay. NPAR khdng tuong quan cé y nghia vdi CRP, tiéu cau
va creatinine, cho thdy chi sé nay mang théng tin tuong
ddi déc lap véi cac qua trinh viém khdéng dac hiéu, tén
thuong than hay rdi loan déng mau.

4.4. Trién vong va huéng nghién ciru ti€p theo

K&t qua nghién cltu ggi ra mét s8 hudng phat trién. Vé
phuong dién hoc may, can thu thap dir liéu da trung tdm
vGi ¢& mau l&n hon dé c6 du sé lugng bién ¢6 cho céac
mé hinh phi tuyén tinh phat huy wu thé. B8 sung thém céc
bién s nhu diém SOFA, d4du hiéu sinh tén theo thdi gian,
d@ liéu vi sinh va két qua cdy mau sé lam phong phu hon
bd dac trung dau vao, mot diéu kién quan trong cho viéc
trién khai ld&m sang [15]. V& phuong dién NPAR, nghién
ctu doc theo déi dién bién NPAR trong qué trinh diéu tri
c6 thé cung cép thdng tin vé dong hoc dap ng diéu tri,
tuong tu cach lactate clearance dugc s dung hién nay.
4.5. Han ché& ctia nghién ctru

Nghién cltu c6 cac han ché chinh sau: Bgn trung tdm,
¢& mau 260 bénh nhan con nhd dé khai thac t6i da tiem
nang clia cac mo hinh hoc may phi tuyén tinh; Thiét ké
cat ngang, chi danh gia NPAR tai mét thdi diém nhap vién,
chua phan anh dugc dong hoc theo thai gian

Chi s6 NPAR phan anh dong thdgi tinh trang viém hé
théng va tinh trang dinh duéng & bénh nhan nhiém khuén
va s8¢ nhiém khuén, thé hién qua mdi twong quan chat
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ché vdi albumin va NEU%. Tuy nhién, kha nang phan biét
murc d6 nang va tién lugng bién cd lam sang khi st dung
don déc con han ché trén quan thé nghién clru nay.

Viéc tich hgp NPAR cung cac xét nghiém thudng quy
vao cac md hinh hoc may chua cho thay cai thién rd rét
kha nang tién luong so vdi hoi quy logistic kinh dién; dong
gbép clia NPAR vao cac mod hinh cay quyét dinh & muc
khiém ton va khong vugt trdi hoan toan so véi cac bién
thanh phan. Nhirng phat hién nay phan anh trung thuc
giéi han clia mét nghién clru don trung tdm véi ¢ mau
vlra phai, déng thdi cung cap cd sd thuc nghiém dé dinh
hudng céac thiét ké nghién clru ti€p theo.

C4ac nghién cltu da trung tdm véi ¢& mau lén hon, di
liéu phong pha hon, két hgp cac ky thuét giai thich mo
hinh tri tué nhéan tao va thiét ké theo déi doc la hudng di
can thiét dé lam ré tiem nang ing dung clia NPAR trong hé
théng hd trg quyét dinh lam sang.
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