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outcomes of neonates with central nervous system (CNS) infection caused by different types of
pathogens. Methods Collected the medical records of neonates with central nervous system
(CNS) infection caused by specific pathogens who were admitted to the NICU of Hebei
Children’s Hospital from January 1, 2020, to December 31, 2022. Based on their pathogen
results, the patients were divided into bacterial meningitis (BM) group and viral meningitis
(VM) group. The clinical features, laboratory results and outcomes were compared between the
two groups. Results A total of 63 eligible neonates were enrolled, including 38 patients in BM
group and 25 in VM group. The median gestational age was 38.3 (3.0) weeks, including 47 full-
term infants (74.6%) and 37 males (58.7%). The neonates had a mean birth weight of (2 970+
731) g and the median age of onset was 9.6 (11.0) d. The clinical manifestations were fever (n =
55, 87.3%), jaundice (n =29, 46.0%) , poor feeding (n =20, 31.7%) and dystonic abnormalities
(n =120, 31.7%). There was no significant difference in general clinical features and clinical
manifestations between the two groups (P >>0.05). Cerebrospinal fluid (CSF) white blood cell
count (WBC), abnormal ratio of WBC, percentage of polymorphonuclear cells, protein levels and
blood WBC, percentage of neutrophils, C-reactive protein (CRP) and percentage of CRP >
8 mg/L were higher in the BM group than that in the VM group (P <C0.05). In the BM group,
the CSF WBC ranged from 6 to 258 233/mm®, which was below 20/mm® in one infant. In the
VM group, the CSF WBC ranged from 1 to 1 238/mm?®, which was above 1 000/mm® in two
infants and below 20/mm?® in nine infants. E.coli (n=11, 28.9%) and Klebsiella pneumoniae (n
=6, 15.8%) were the most common pathogens in BM group, and enterovirus (n =15, 60%)
was the most common in VM group. The follow-up results showed that there was 1 death (2.6 %)
and 3 patients (7.9%) with severe neurological sequelae in the BM group, and 3 death (12%) and
1 patient (4%) with severe neurological sequelae in the VM group; The remaining patients had a
good prognosis. Conclusion It is difficult to differentiate whether neonatal CNS infection is
caused by bacteria or virus solely based on clinical features. Routine laboratory tests can be
helpful to some extent in identifying pathogenic pathogens. It is crucial to detect pathogen in
CSF, including viral targets, to achieve precise treatment and improve prognosis.
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PRI PR B R AS 4 ™ 55 P I T e A R HE B
5, AN 63 ], Horp BM 4H 38 i, VM 4 25
W, KW d AL fE 38.3(3.0) &, & A JL 47 #
(74.6 %), FHH AR E (2 970 +731) g, B 37 il
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44 B, <<3 d & 19 #i, 15 ] EV Y B IL &0 H
WB=>7dH 9B .<7dH 6B EMEKR >3 dH 11
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2 HE R 14.009.00d, BM 5 VM 4 — i
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®1 BME VMAZBIL—RIGKHFE
Table 1 The general clinical characteristics between BM group and VM group

a5 p— it HAE R T INCRLN . %Hé il f:.;'\i%tl’)(/\[%
[M (QR), /] (r£s5.2) (r£s5.2) CBEC o) L)
BM 41 38 38.5(4.1) 2 878769 30764711 22(57.9) 38(100.0) 25(65.8)
VM 41 25 38.3(2.3) 31114662 3293£716 15(60.0) 24(96.0) 16(64.0)
Z/t/%2 {8 0.260 1.241 1.184 0.028 1.545 0.021
P 1{H 0.795 0.219 0.241 0.868 0.214 0.884
a5 . A Be H i K B ik K9 H Iy (%, Y0 [N I 25 iy il
[M(QR),d] [M(QR),d] <7d <3d [MQR),d]  $AER HIE Yo
BM i 38 10.0(14.2) 7.0(13.5) 20(52.6) 14(36.8) 15.5(11.5) 23(60.5)
VM 4 25 12.0(9.5) 11.0(7.5) 8(32.0) 5(20.0) 13.0(7.5) 11(44.0)
Z/t/ %2 1A 0.373 0.591 2.600 2.031 1.006 1.658
P 0.709 0.554 0.107 0.154 0.314 0.198

2.2 IRIRFEI  CNS Y 5 B UL A I IR 2 B A 5
K55 H1(87.3%) JHEIE 29 1] (46.0 %) JWE W 20
B1(31.7%) JIL3K J1 58 20 1] (31.7 %) & . Hofth ik

AL A5 DK | V8 B L B A R K L 92 LT X B AR
VMAS BMAGKRER LB EZR LS IT¥E X
(P>0.05), L% 2.
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Table 2 The clinical manifestations of neonates between BM group and VM group
(%, %)
it R 2= B 151 %% KA O Wz e Wlsk i RE BOR W Hl T W T Ak e HT X1 1% R
BM 41 38 35(92.1) 17044.7) 12(31.6)  13(34.2) 5(13.2) 5(13.2) 6(15.8) 7(18.4) 2(5.3) 2(5.3)
VM 41 25 20(80.0) 12(48.0) 8(32.0) 7(28.0) 5(20.0) 5(20.0) 2(8.0) 4(16.0) 2(8.0) 000.0)
x2AH 1.993 0.065 0.001 0.268 0.529 0.529 0.825 0.061 0.190 1.359
P {H 0.158 0.799 0.972 0.604 0.467 0.467 0.364 0.804 0.663 0.244
23 SLEmERA A/mm’, BM 41 CSF 1 WBC it %, WBC > 20
231 MEWAEA 38 il BM BZILPL.CSF i AN/ mm’ W 2R E > I ERK PR ES

WBC w7 i 78 4/mm®, J& H 6 ~ 258 233
A /mm® , Horp 10 ] CSF WBC KT 100 /mm?®, 1
BIEF 20 4 /mm’, 25 il VM B JLH, CSF WBC
i E 67 A/ mm®, W 1~1 238 4A~/mm?®, Hp 2
il CSF WBC @& T 10004 /mm®, 9 #l ik F 20

T VM4, 2R A5 0H5 2 L (P<<0.05), W3 3,
23.2 IMEHIEFE BM 41 WBC % . o bz 4
MIE 4> . CRP & CRP>8 mg/L L fl i & T
VM 4, 27 A 5= E L (P<<0.05), Wk 1,

®3 BM L5 VM ARE BB
Table 3 The cerebrospinal fluid indicators between BM group and VM group

WBC i % WBC> WBC> ] A
) )  ZRARE S EE| Bi(x +s,
24 51 151 % M (QR), 20 ~/mm? 1 000 4~/mm? [M(QR),
) ) [M(QR). %] [M(QR).g/L]  mmol/L)
A~ /mm?® ] QD) S 2D mmol/L]
BM 41 38 78.0(657.0) 37(97.4) 7(18.4) 34.0(51.7) 1.1(1.D 1.9+1.0 119.2€6.5)
VM 4 25 67.0(331.0) 16.0(64.0) 2(8.0) 17.0(25.5) 1.0€0.7) 2.34£0.7 119.7(5.3)
Z/%2 /Al 2.016 12.574 1.337 2.494 1.981 1.825 0.745
P {4 0.044 <0.001 0.247 0.013 0.048 0.073 0.456
®4 BME VMAME MR
Table 4 Blood routine indicators between BM group and VM group
5] . WBC %k 1M/ ehbE KL 40 ) L CRP CRP>8 mg/L
4 1
[M (QR), X 10°/L] (45,X10°/L) (r+s5,%) [M(QR).mg/L] I Y
BM 41 38 14.5(11.7) 265.04144.0 58.8+18.5 20.7(54.6) 23(60.5)
VM 4 25 9.1(4.4) 308.04122.0 48.8£17.4 1.2(8.3) 6(24.0)
Z/t/ % 2.150 1.236 2.154 3.691 8.098
P 0.032 0.221 0.035 <0.001 0.004

2.4 I K CSF %% R AR K 15 ot

2.4.1 BM4UgIE2E  BM 40 JE R LK iR % 8
(11 91,28.9%) \Jili % 5 % A B4 (6 4], 15.8%0) e
W HR Ol 36 e A A5 BR B (4 1, 10.5 %) Al GBS (3
B,7.9%) %, IR 3R BHYEE 30 B, A W BH P &

L7 {510 i 5 80 D = A N0 B P L aff, 5% 5 9 8 )
i 5 g i 2 5 ot B SR A SR B B HL AR — BT
191 1 55 3% B 5 ARG I 1 B R 2 L ELEE SRR —
B BRI LWL 5.

&5 BMAMEK CSFREMKLER
Table 5 The blood and CSF pathogen results of BM group

%, Y6
L M
FRA %L S i & RN 7] JEE AR g il £ M it % A mEKS JAARTE M IR I
e, T A T R L L T L Lz
I 30 8(26.7) 5(16.7) 2(6.7) 1(3.3) 0€0.0) 0€0.0) 1(3.3) 1(3.3) 0€0.0)
i 17 6(35.3) 1(5.9) 0€0.0) 0€0.0) 1(5.9) 1(5.9) 000.0) 0€0.0) 1(5.9)
T FEREE
REHA LR IR BRI ANEARRE WMEAsRE W AmERE RIGERE KZFAAFT
1 30 3(10.0) 2(6.7) 2(6.7) 2(6.7) 1(3.3) 1(3.3) 1(3.3) 0€0.0)
i 17 1(5.9) 2(11.8) 1(5.9) 000.0) 0€0.0) 1(5.9) 1(5.9) 1(5.9)

242 VM ARl fE 25 4l VM L, i d

I S5 I IR 2 B o IS TR0 7 A 2 B
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Table 6 The specific situation of 8 neonates with poor prognosis

Bt kW HEE CSF WBC

£IL P51 ) 9 JE A4 MRI A IE Z 5
&) (d) (4~ /mm?®)
1 5 40715 2 523 it K B BREA Cafi SO K i 2 2R 2 & Wik AR SCTT 3 R BREL B .
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G . O BIC A 32 82, ik
=Yk
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W i 3% RFE , 22 75 - B Jle fie
5 5 37+6 11 175 HSV Clii B W SR M2k R B R 22k sETs
mNGS) REECANT 8 R A V4
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O O, MW
FLAIR & 5., %
R i 5 1 &
6 7 3715 23 67 HSV O B % WU Bk R Idfb I PR 3ET
PCR) X R 18 B A
i 4 fk 7 BB =P
ik, XU T S AR
7 £ 4011 3 7 HHV-6 (& W A8 A3/ ik & 5% T
PCR) [0 W I
8 4 37 1 21 CMV UL & il Z &/ I, B 22 % /0N i (51 B 2% 94 A L RE R
% PCR) MR B 2 Bk K T2 {5 hZsh EEEE
RN K NN RN CERT Y=
RWRS® G, W=
IS
TR LB, AR X 63 (] B 5 5 Ak 1
T (4

CNS B S 7 A JLIYI Y — Foft ™ o JR e P 5
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SEH L) 2R E S L KR 22 R A g
B AR BRG] L CSF H M A AL i 22 7 BM
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#1000 4 /mm®, i 11 41 BM # JL CSF WBC i
F 100 4 /mm®, 1 FHETF 20 4~/mm® . B4
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CSF WBC {6 1 77 3l B2 B B A AF i AR Pk, B4R
WE /N, A S XA KT, Garges 2870 i3l 95 i)
CSF 4 85 72 B B LA 12 il CSF WBC ik
F 20 A~/mm®, B (ORI A B S 3 AE IE W OKE .
AHIE 5 A BAAG 9 T 46t 2% 36 9] CSF 40 3 55 5% BH
PERR BTG 9 4] CSF WBC & T 20 4~/mm??,
AL, AR CSE 8 M A= AR RRAE IX 43 BM 5 VM
W A7 AE I ME

ABEFE T, 25 ] VM EBILHA 9 11 (36 %) CSF

WBC I8k W 5 % 1 £, X 5 BE1E 438 A1 A
Kadambari M g9 A 703 ) 90 d . VM 2 L,
52% 8L CSF WBC 1144 F IFE % i [l . Blachez
el W 22% ~41% CSF IE % B %2 L EV,
Yun % AT 390 4] EV L, & BUAE IS 0N, CSF
WBC 54 HBIAIL, 7T B85 4R i 4/ i BB LSy 1)
REAS L i AN 2 DAAR 55 1 4l i 30 Jak e T 60 A K
PIL, 6 BE L CNS B L, T6ie CSF WBC T4
JE R L N 56 CSF i sk, LARE ARG 12 %, 45
S A 2R R A I A e B ]

AL BM 5 i 1A 43 A0 A7 A HL 3 25 5, GBS Al
KW 35 A B R 2 00 3k T 5 RN TR [ A 3k i 1X 5 |
H BM {145 UL A0 R [ 1) 9 AR 5 B0
FER R BR B WA ZE T, A5 BM B LY
E.coli, Jili & 5 8 1A B ok 2 B2 B0 B, 1M 1™ 2 1Y
Pl 28 22 G5 5 38t 0E 196 L B R < TR A B BR T L E. coli
G BZEMATH . VM BILY EV &Y i w 0L, 5B
BRI —E 0 ko HHV-6 1 HSV-2., EV fF
O ONS JBP 2 YT WG ¥ R4, HSV B2 —Fh
T L ELAG WA S K M s HORE IR JC R S 1 L
YN IR AR S A RS B L HRYT B E IR E
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