TAP CHIi NGHIEN CPU Y HOC
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Nhiém khuén huyét Ia mot trong nhitng nguyén nhén hang déu gay ti vong & tré em. Chan doén sém
nhiém khuén huyét gidp gidm ti 1é tir vong, thoi gian ndm vién va cai thién tién lwong cda bénh nhan. Muc
tiéu ctia nghién ctru ndy nhdm xac dinh gia tri cia mot sé chi s6 bach cdu hat mé réng trong chén doén
nhiém khuén huyét & tré em. Nghién ctru mé ta cat ngang, héi ctru trén 3 nhém bénh nhén gém 120 bénh
nhan nhiém khuén huyét, 60 bénh nhén nhiém khuén tai ché va 120 bénh nhén khong nhiém khuén tr thang
2/2022 dén thang 2/2023. Sé lwong bach cau, bach céu hat chua trudng thanh (sé luong IG#, IG%) va cac
chi sé mé réng ctia bach cau trung tinh (NE-SFL, NE-SSC, NE-WY) duoc ghi nhén trén 3 nhém va tién hanh
S0 sénh. Két qua cho thdy c6 sw khéc biét c6 y nghia théng ké vé chi sé IG#, IG% gitka nhém nhiém khuén
huyét va 2 nhém con lai. Chi sé IG#, IG% c6 gia trj tét hon s6 luong bach cdu (WBC), ti Ié bach céu trung
tinh (Neut%) trong chan doén phan biét nhiém khuén huyét va nhiém khuén tai ché véi dién tich dudi duong
cong ROC Ian luot Ia 0,77 va 0,76. Tai nguéng cut-off téi tu 0,045 G/L, chi s6 IG# c6 dé nhay (Se) = 71,2%,
do dac hiéu (Sp) = 73,9% trong chén dodn NKH. Tai nguéng cut-off t6i wu 0,45%, chi s6 1G% c6 Se = 72,6%,
Sp = 71,1% trong chan doan NKH. Cac chi s6 khéc clia bach céu trung tinh nhw NE-SFL, NE-SSC, NE-WY
chura tim thdy sw khéc biét gitka cac nhém bénh. Két luan: chi s6 IG#, IG% c6 gia tri tét trong chan doan nhiém

khuén huyét, c6 thé duoc str dung két hop cac chi sé khac dé chan doan sém nhiém khudn huyét & tré em.
Tir khéa: Nhiém khuén huyét, bach ciu hat chwa trwdng thanh, IG, NEUT, NE-SFL, NE-SSC, NE-WY.

I. DAT VAN BE

Nhi&m khuan huyét 1a mét bénh nhiém trung
cép tinh, toan than gay ra b&i sy xam nhap cla
vi khuén va déc t6 vi khuan vao mau tir 6 nhiém
khuan ban dau. Trong ndm 2017, trén thé gidi
c6 khodng 48,9 triéu ca mac va 11 triéu ca to
vong, trong d6 tré em chiém gan nira sb ca
nhiém v&i wéc tinh khoang 20 triéu ca va co
t&i trén 2,9 triéu ca t& vong la tré duwdi 5 tudi.!
Bénh canh 1am sang cGa nhiém khuan huyét
rat phire tap, & giai doan s&m, triéu chirng [&m
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sang thwong khoéng déc hiéu, bénh dién bién
nhanh va gay nhiéu bién chirng nang nhw tinh
trang sbc nhiém khuén, suy da tang va t& vong
néu khong phat hién va diéu tri kip thoi.

Chan doan xac dinh nhiém khuan huyét
dwa vao két quéa cdy mau, tuy nhién xét nghiém
nay thwodng mat khoang 3 - 7 ngay. Viéc cham
tré trong chan doan lam tri hoan st dung khang
sinh, diéu nay dwoc chirng minh 1am tang ty lé
tlr vong lén 7,6%, do d6 can cé thém céac chi
sb6 hé trg trong chan doan sém nhiém khuan
huyét. Bé&n canh nhitng chi sé6 quen thudc nhw
sb lwong bach cau (WBC), ti 1& bach cau trung
tinh (NEU%), CRP, Procalcitonin; nhiéu chi sé
mé& roéng cla bach cau hat nhw bach cau hat
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chwa trwdng thanh (Immature granulocytes
IG#, IG %), NE-SFL (Neutrophils fluorescence
intensity — Chi sé thé hién lwong DNA va RNA
clia té bao bach cau doan trung tinh), NE-SSC
(Neutrophils cell complexity — D6 phic tap
nhan cla té& bao bach cau doan trung tinh),
NE-WY (Neutrophils fluorescence intensity and
the width of dispersion — Chi s6 thé hién muc
dd khong déng nhét ctia cac té bao bach cau
doan trung tinh)... c6 gia tri trong chan doan
nhiém khuan huyét. Mot sd nghién ctru trén thé
giGi cho thay ty 1& té bao bach cau chua trwédng
thanh (IG%) c6 y nghia trong viéc phat hién
s&m cac bénh nhiém khuén ciing nhw dy doan
s&m nguy co nhiém khuén huyét, dic biét & tré
so sinh, tré nhd va nguwdi bénh cé dap trng viém
hé théng (SIRS).># Tai Viét Nam, d& cé mot sé
nghién cru ban dau vé cac chi s lién quan t&i
bach cau hat chwa trwdng thanh nhw nghién
ctu ctia Nguyén Thi Truc Lé va cong sw, 2023,
tuy nhién van chwa c6 nhiéu nghién ctru quan
tam dén nhom bénh nhan nhi.? Vi vay, ching t6i
thwe hién nghién ctru nay nham xac dinh gia tri
chan doan clia mot sb chi sé mai clia bach cau
hat trén bénh nhan nhi nhiém khuén huyét tai
Bénh vién Nhi Trung wong.

Il. DPOI TUONG VA PHUONG PHAP
1. Péi twong

Tiéu chuén Iwa chon

Bénh nhan nghién ctru gém 3 nhém:

- Nhém nhiém khuén huyét (NKH):

Bénh nhan dwoc chan doan xac dinh nhiém
khuan huyét:

+ C6 hdi chirng dap rng viém toan than trén
lam sang (c6 2 trong sb cac tiéu chi sau: Nhiét
ddé > 38,5hoac < 35, nhijp tim > 90 nhip/phut,
nhip thé > 20 nhip/phdt hoac PaC02<32mm
ho&c can théng khi nhan tao).

+ C6 két qua cdy mau dwong tinh.®

- Nhém nhiém khuén tai chd (NKTC): Bénh
nhan cé chan doan xac dinh cé cac nhiém
khuén tai chd gébm viém phdi va nhiém khuan
tiét niéu, trong do:

+ Viém phdi: bénh nhan cé 1 trong 2 tiéu
chuan sau:

Tiéu chuén 1: cé rales hodc gé duc khi kham
phdi, cé it nhat 1 trong cac biéu hién: ho, dom,
mu, phan lap dwgc tac nhan gay bénh.

Tiéu chuan 2: Trén X-quang phdi tim thay
tham nhiém mai hoac tién trién, hinh anh déng
dac, hinh anh hang hoac tran dich mang phéi,
viém md mang phdi va c6 mét trong cac dau
hiéu sau: dm ma, phan lap dwoc tac tac nhan
gay bénh.®

+ NK tiét niéu: bénh nhan phai c6 it nhat 1
trong cac tiéu chuén sau:

Tiéu chudn 1: sbt, st cao lién tuc, dai khd
hodc dau trén xwong mu. Cay nwéc tiéu co trén
108 vi khuan/ml ho&c nwérc tiéu cé nhiéu hon 2
loai vi khuén.

Tieu chudn 2: sbt, sbt cao lién tuc, dai khd
ho&c dau trén xwong mu. Tdng phan tich nwéc
tiéu cé bach cau va/hodc nitrit: Dai ma (> 10
bach cau/mm?), cdy nwéc tiéu cé cling tac nhan
gay bénh NK, tac nhan gay NK tiét niéu < 10°
vi khuan/ml.6

Nhém tré binh thwong, khéng co nhiém
trung (BT): tré kham strc khde dinh ky khong
c6 biéu hién nhiém trung trén Iam sang va xét
nghiém.

Tiéu chuén loai trur

- Bénh nhan co tién s, hodc nghi ng® cé
b4t ky loai bénh nén khéc.

- Bénh nhan dang s dung thuéc (rc ché
mién dich.

2. Phwong phap
Thiét ké nghién ctru

Nghién clru mé t& cat ngang, hdi clru.
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Chon mau

Chon mau thuan tién.

Thoi gian thwe hién

T ngay 15/02/2022 dén 15/02/2023.

Dja diém nghién ciru

Bénh vién Nhi Trung wong.

Phwong phap str dung:

Xét nghiém tdng phan tich t& bao mau: Mau
mau toan phan cé chat chéng déng K3-EDTA
duoc st dung dé xét nghiém tdng phan tich
té bao mau, st dung hé théng huyét hoc tw
dong Sysmex XN-9100. V&i nhém nhiém khuén
huyét, xét nghiém dwoc ghi nhan cung thoi
diém 1y mau cdy mau, truwdc khi dung khang
sinh; nhém nhiédm khuén, xét nghiém téng
phan tich té bao mau dwoc ghi nhan 13y tai thoi
diém c6 chan doan xac dinh, trwéc khi ding
khang sinh. Nhém khéng nhiém khuan (BT), xét
nghiém téng phan tich t& bao mau tai thoi diém
kham bénh. Céc chi s6 lién quan vé két qua cay
mau, chan doan dwoc ghi nhan trong bénh an.

- Cac bién sb, chi sé nghién ctru: Tubi, gidi,
chan doan xac dinh, cac chi sé xét nghiém
huyét hoc gdm WBC, NEU%, IG#, 1G%, NE-
SFL, NE-SSC, NE-WY gilra cdc nhdm nghién
ctru; d6 nhay, do ddc hiéu cta cac chi sb trong
chan doan nhiém khuan huyét.

X ly sé liéu

Sé liéu dwoc nhap bang phan mém Microsoft
Excel 2016 va phan tich, x& ly bang phdn mém
SPSS 20.0.

Gié tri trung binh, do léch chuén, ty 1& phan
tram cuda bién dinh lwong dwoc phan tich. So
sanh gia tri trung binh clia cac bién dinh lwong
bang test T-student va kiém dinh ANOVA v&i p <
0,05 dworc coi la khac biét cé y nghia théng ké.

D6 nhay = sbé dwong tinh that/(s6 dwong
tinh that + sb am tinh gia).

Do d&c hiéu = sb6 am tinh that/(sé am tinh
that + s6 dwong tinh gia).

ll. KET QUA
1. Pac diém chung cta déi twong nghién
ctru

Bang 1. Dac diém chung cta déi twong nghién ctru

Pic diém Chung (n=300) NKH (n=120) NKTC (n=60) BT (n=120)
n (%) n (%) n (%) n (%)
Nhom tudi  Dudi1tudi 162 (54,0%) 88 (73,3%) 49 (81,7%) 20 (16,7%)
1-5 tudi 73 (24,3%) 2 (18,3%) 5 (8,3%) 46 (38,3%)
Tren5tudi 65 (21,7%) 10 (8,4%) 6 (10,0%) 54 (45,0%)
Gioi Nam 166 (55,3%) 58 (48,3%) 32 (53,3%) 74 (61,7%)
N 134 (44,7%) 62 (51,7%) 28 (46,7%) 46 (38,3%)

Nhan xét: Ti 1& tré nam va ni trong nghién ctvu 1an lwot 14 55,3% va 44,7%. Nhiém khuan huyét
va nhiém khuan khuan tai chd gap nhiéu nhét & tré dwdi 1 tudi.
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2. Anh hwéng cua tudi gi®i I1én cac chi s6 bach cau hat

Bang 2. Anh hwéng cua tudi gi&i Ién cac chi sé bach cau hat & tré binh thwong

Chi sé Nhém tubi | Gioi |
p-value p-value
(MeantSD) pwei1tudi 1-5tudi  Trén 5 tudi Nam Nir

wBC (G/L) 104+18 90%x22 84+22 <005 88+19 9027 >0,05

NEU% 21,1+6,3 355+132 476+99 <0,05 395+14,6 39,0+14,0 >0,05

NE-SFL (T/L) 43,1+1,6 451+22 462+18 <0,05 452+23 455+19 >0,05

NE-SSC (T/L) 1458+4,4 1459+46 1471+31 >0,05 146,3+4,1 146,8+3,5 >0,05

NE-WY (T/L) 583,9 +40,2 587,6 + 43,5568,8 + 76,4 > 0,05 572,6 +71,4587,4 +37,2 > 0,05

IG (G/L) 0,02+0,01 0,02+0,02 0,02+0,01 >0,06 0,02+0,18 0,02+0,02 > 0,05

1IG% 0,19+0,11 0,24+0,24 0,25+0,11 >0,05 0,26+0,19 0,22+0,13 >0,05

Trong nhém tré binh thwéong, cac chi sé WBC, NEU%, NE-SFL c6 sw khac biét gitra cac nhdom
tudi; trong khi cac chi s NE-SSC, NE-WY, IG, IG% khéng khéac biét gitra cac nhém tudi. Bén canh
do, tat ca cac chi sb déu khong cé sw khac biét gitra 2 gidi.

3. Gia tri ctia cac chi s6 bach cau hat trong chan doan nhiém khuan huyét

Bang 3. Sw thay déi cta cac chi sé bach cau hat & bénh nhan nhiém khuan huyét

Chi sé (Nhém 1) (Nhém 2) (Nhém 3) p-value p-value p-value
(Mean £SD) NKH (n=120) NKTC (n=60) BT (n=120) (1va2) (1va3) (2va3)
WBC (G/L) 15,8 £ 10,0 13,5+7,8 8,979 0,14 <0,001 <0,001
NEU% 60,1 £ 15,3 54,9 £19,1 39,3+ 14,3 0,11 <0,001 <0,001

NE-SFL (T/L) 54,0 + 10,2 459+9,2 453 +2,2 <0,001 <0,001 0,89

NE-SSC (T/L) 148,1£5,4 147,7£6,5 146,5+ 3,9 0,88 0,05 0,31

NE-WY (T/L) 661,3+547,7 579,6+3423 577,8+61,8 0,38 0,23 1,00
IG (G/L) 0,52 +1,07 0,25+ 0,48 0,02 + 0,02 0,04 < 0,001 0,001
1IG% 2,401 + 3,47 1,37 £ 1,69 0,24 +0,17 0,016 < 0,001 0,007

C6 sw khac biét vé chi s6 WBC, NEU% gitra nhiém khuén tai chd. C6é sw khac biét vé chi
nhém tré nhiém khuan huyét, nhiém khuan tai s6 NE-SFL, IG#, IG% gitra nhém nhiém khuan
chd vai tré binh thwong, tuy nhién khéng co huyét va 2 nhom con lai. Khéng cé sw khac biét
sw khac biét gitta nhém nhiém khuan huyét va vé chi s NE-SSC, NE-WY & c& 3 nhém.
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Biéu do 1. Gia tri cua cac chi sé lién quan dén bach cau hat
trong chan doan nhiém khuan huyét

Trong chan doan phan biét gitta nhém
nhiém khuan huyét va nhém nhiém khuan tai
chd, gia tri ctia chi s IG cao nhat véi dién tich
dwdi dwdng cong (AUC) cao nhét = 0,77, tiép

theo la chi s6 IG% (AUC=0,76) va chi s6 NEU%
(AUC=0,74), cubi cuing thap nhét 1a chi s6 WBC
(AUC=0,69).

Bang 4. Gia tri cha chi sé IG trong chan doan nhiém khuén huyét

Chi s6 Youden

Chisé AUC -

Ngwdng t6i wu Do nhay Do dac hiéu
IG (G/L) 0,77 0,045 71,2% 73,9%
IG (%) 0,76 0,45 72,6% 71,1%

Do nhay va dd dac hiéu cla chi sé IG# trong
chan doan nhiém khuén huyét 1an lvot la 71,2%
va 73,9% véi cut-off tdi wu 12 0,045G/L. B nhay
va do dic hiéu cla chi sé 1G% trong chan doan
nhiém khuan huyét an lwot 12 72,6% va 71,1%
v&i cut-off 0,45%.

IV. BAN LUAN

Nhiém khuin huyét I& moét trong nhirng
nguyén nhan hang diu gay tlr vong & tré em
trén toan thé gidi, tuy nhién viéc chan doan
nhiém khuan huyét & bénh nhi con gdp nhiéu
khoé khan béi két qua cdy mau can thdi gian dai

Ién t&i 3 - 7 ngay.” Do dé, viéc nghién clru gia tri
cla cac chi sd can 1am sang méi sé gép phan
gitp chan doan sém nhiém khuan huyét, dic
biét & bénh nhi. Nhiéu nghién ctru trén thé gisi
da goi y gia tri ciia chi sé bach cau hat chua
trwdng thanh trong chan doan nhiém khuan
huyét. Dong thuan véi quan diém trén, trong
nghién ctru nay chiing tdi nhan thay chi sé IG#,
IG% c6 gia tri trong chan doan nhiém khuén
huyét v&i dién tich dwdi dwdong cong ROC
(AUC) lan lwot 14 0,77 va 0,76, gia tri nay cao
hon so vé&i chi s WBC (AUC = 0,69), NEU%
(AUC = 0,74). Két qua nay twong déng vé&i két
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qué nghién ctu chi ra chi s6 IG#, IG% c6 gia
tri tot trong chan doan nhiém khuan huyét nhw
nghién clru clia Jana Pavare trén 288 bénh
nhan nhi (chi s6 1G% dat AUC = 0,8) hay mét
sé nghién ctru trén nguoi trwdng thanh nhw
nghién ctu cha Prabhav Bhansaly chi s6 IG%
dat AUC = 0,82, chi s6 IG# dat AUC = 0,81 tai
nguwdng cut-off téi wu cta chi sb 1G% la 0,7%
va chi sb6 IG# la 0,06 G/L."* Nghién ctru cta
chung t6i dwa ra két qua gia tri chan doan cua
chi s6 1G% (AUC = 0,76) cao hon so véi chi sb
WBC (AUC = 0,69), két qua nay twong doéng
v&i két qué nghién clru clia Vander Geest va
cong sw trén quan thé bénh nhan NK va nhiém
khuan huyét chi ra chi sb IG c6 gia trj chan
doan nhiém khuan huyét cao hon chi s6 WBC
v&i AUC (IG%) = 0,73 va AUC (WBC) = 0,66.%
bang chu y, trong nghién ctru nay gia trj cut-off
t6i wu cla chi s6 1IG% la 0,45% va chi sb IG#
la 0,045 G/L, két qua nay gan nhu twong déng
v&i nghién clru clia Jana Pavare va cong sw.
Tuy nhién, trong nghién ctru ctia chuang toi, tai
gia tri cut-off tdi wu dod nhay, dd ddc hiéu cda chi
sb6 IG# 1a 71,2% va 73,9%, cla chi sb6 1G% la
72,6% va 71,1%. Két qua nay c6 d6 nhay cao
hon, d6 dac hiéu thap hon so véi nghién ciru
cla Jana Pavare. Sy khac biét vé do nhay, dé
d&c hiéu nay cé thé do sw khac nhau vé cach
thtre Iwa chon déi twong nghién clru, c& mau
cling nhw quan thé nghién ctru.

Bén canh gia tri trong chan doan nhiém
khuan huyét, trong nghién ctu nay chung toi
cling nhan thay gia tri cia mot sb chi sé lién
quan dén bach cau hat trong chan doan nhiém
khudn tai chd. Ching tdi cling nhan thay cé sw
khac biét cta chi s6 WBC, NEU%, IG#, IG%
gilba nhom bénh nhan NK va nhém tré binh
thwong (p < 0,05). Tuy nhién, cac chi sé WBC,
NEU% da dwoc chirng minh c6 sy thay déi
theo Itva tudi & tré em tir d6 gay nén mot sb kho
khan trong viéc bién giai két qua xét nghiém

trén 1am sang. Bdng thuan véi quan diém trén,
két qua nghién ctru clia chuing téi ciing cho thay
sy khac biét vé& chi s6 WBC va NEU% gitra cac
nhém tudi. Hon thé nira, & nghién ctu nay
ching t6i nhan thay chi sb IG#, IG% co thé
khac phuc dwoc nhuwoc diém trén khi ching
khéng c6 sy khac biét gilba cac nhém tudi &
tré em. Két qua nay twong déng voi két qua
nghién ctru cia Michael H. A Roehrl va cong sw
trén 2571 mau cho thay gia tri chi s IG#, 1IG%
khong khac biét & gitra cac Ira tudi & tré nhd.®

Chi sbé bach cau hat chwa trwdng thanh
(IG#, 1G%) da dwoc phé duyét st dung nhw
mot chi sd thworng quy trong xét nghiém téng
phan tich té bao mau. Viéc s& dung 2 chi sé
nay khéng lam tang thém chi phi diéu tri cho
bénh nhan, ciing nhw ¢ két qué nhanh chéng
cung véi xét nghiém sbé lwong bach ciu, CRP.
Cac chi sb lién quan dén bach cau hat trung
tinh khac trong nghién ctru cltia ching téi gém
NE-SFL, NE-SSC, NE-WY chuwa tim thdy céac
gia tri co y nghia théng ké, va hién nay chi dirng
lai 1& cac théng sé nghién ciru. Cac diéu chinh
va cac nghién clru sdu hon vé chi sé nay can
duoc thye hién trong twong lai d& xem xét gia
tri chia chung.

Nghién ctru clia ching téi c6 thé c6 mot sb
han ché nhw c¢& mau nghién clru con nhd, két
qua xét nghiém Iwa chon tai mot thoi diém. Do
dé can co6 thém nhirng nghién ciru 16n hon dé
khang dinh gia tri cGa chi sé IG#, IG% ciing
nhw xac dinh gia tri tham chiéu cla 2 chi s6 nay
trong thwe hanh |am sang trén bénh nhan nhi.

V. KET LUAN

Chi sb bach cau hat chwa trwdng thanh IG#,
IG% (c6 sén trong xét nghiém tdéng phan tich
té bao mau) cé gia tri trong chan doan nhiém
khuan huyét, do d6 c6 thé s& dung dé chén
doan s&m nhiém khuan huyét & tré em ma
khong tén thém chi phi.
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TAP CHI NGHIEN ClPU Y HOC

Summary

VALUES OF EXTENDED WHITE BLOOD CELL INDICATORS
IN THE DIAGNOSIS OF SEPSIS IN CHILDREN

Sepsis is one of the primary causes of children mortality. Early diagnosis of sepsis decreases
mortality, and hospital stay duration, and improves prognosis. This study aimed to determine the
diagnostic value of extended granulocyte indicators in children with sepsis. From February 2022 to
February 2023, a cross-sectional, retrospective descriptive study was conducted on three patient
groups, including 120 patients with sepsis, 60 patients with local infection, and 120 healthy children.
White blood cells (WBC), immature granulocytes (IG#, 1G%), and novel neutrophil indices (NE-SFL,
NE-SSC, NE-WY) were measured and compared in 3 groups. The results showed that IG# and IG%
indicators were statistically significant differences between the sepsis and other groups. Using the
area under the ROC curve, IG#, IG% was better than WBC, neutrophil percentage (NEU%) in the
differential diagnosis of sepsis and local infection of 0.77 and 0.76 respectively. The IG# indicator
has sensitivity (Se) = 71.2% and Specificity (Sp) = 73.3% at the optimal cutoff threshold of 0.045 G/L.
The IG% indicator has Se = 72.6% and Sp = 71.0% at the optimal cut-off threshold of 0.45%. Other
neutrophil indicators, such as NE-SFL, NE-SSC, and NE-WY, did not reveal statistically significant
differences between patient groups. Conclusion: IG# = 0.045 G/L and 1G% = 0.45% are the optimal
cut-off values for IG# and IG%, respectively, in diagnosing sepsis with an AUC of 0.77 and 0.76.

Keywords: Sepsis, immature granulocyte, IG, NEUT, NE-SFL, NE-SSC, NE-WY.
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