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Application of metagenomic next-generation sequencing in the pathogen spectrum
analysis of suspected infections in neonatal blood and cerebrospinal fluid
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Abstract: Objective To evaluate the performance of metagenomic next-generation sequencing (mNGS) in detecting
pathogens in suspected neonatal sepsis and central nervous system infections. Methods This retrospective study included
648 neonates with suspected sepsis or central nervous system infections, with 734 cerebrospinal fluid and 733 blood
samples collected. The pathogen spectra detected by mNGS and traditional culture were compared. Using clinical diagnosis
as the gold standard, the diagnostic efficacy of the two methods was analyzed. Results The positive rates of pathogen
detection by mNGS in cerebrospinal fluid and blood samples were 15.3% and 40.0%, respectively, significantly higher than
those of traditional culture (1.4% and 10.7%, respectively). mNGS identified 25 and 40 distinct pathogenic species from
cerebrospinal fluid and blood, respectively, exceeding the 4 and 24 species detected by culture. Ureaplasma, Mycoplasma,
and other fastidious pathogens difficult to culture were detected exclusively by mNGS. Using clinical diagnosis as the
reference, mNGS showed sensitivities of 50.4% (cerebrospinal fluid) and 46.7% (blood), compared to 5.8% and 18.0% for
culture. Conclusions mNGS significantly improves pathogen detection rates in neonatal infections compared with
traditional culture, provides more comprehensive pathogen information, and holds important clinical value for the precise
diagnosis and treatment of neonatal infections. [Chinese Journal of Contemporary Pediatrics, 2026, 28(7): 824-831]
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SAEFEREAYE . BRI . EEIME L BT R
BORE . RRRRRE L PHPETINAA BRI A A — 2
Mo THECRER UGPSR RN A 0 (%) 0K,
21 1] Fe %8 K F McNemar K85 (L% mNGS 5% 45
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ARG, 44 GIARBAR R IR AR . 733 03 MLIRRE
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PER [n(%)]
Bk 396(61.7) 398(61.7)
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KR H % [M(P,, P,J), d]
H BEISWHERUE L [n(%)]
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K, x°=108.84, P<0.001). 41 13kEA 2S00
JE2F 15 35 A mNGS Kzl 5 35 4 B, Hod 25 i
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B IR AR 25, B RORR AR ARG
100 BRI J5LAA, B8 K 27 Rl A4 . (AN 2 s I
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SETRAATE . KWARA T . DRI BR R AN JC L B BR 1R
B RZE (56.0%, 56/100). [T mNGS Fl
1 G I 1 R v R D 3] B4 S A4 43l A 23 b A
2HP . MLIRAREAS T A H 200 BRG IRUA, 5 K 49 A
AR, XS5 TR A . B 5 K
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B L] ST A1 -
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BT AL 2B e sk
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S TERTA o
Staphylococcus aureus il
P R AT Others
Klebsiella aerogenes
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seudomonas aeruginosa ) A L K
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Acinetobacter baumamnii Number of pathogens detected (strains)
AR R TR B
Klebsiella michiganensis
W A N ]
Stenotrophomonas maltophilia ﬂﬁlfﬁ?ﬁ lﬂl%zi
W BEER T | o
Streptococcus pneumoniae Cerebrospmal fluid Blood
&Héﬁ%ﬂ@ﬁﬁ?
aci ui cereus TPIRA 54
Scrmtiﬁrr)%zifl'j‘i[nﬁs Chiamy dm}/\t%d:?%a{g
AR Bat
Staphylococcus haemolyticus Mycop Izsma hommtSA
FAbSLALH 2/ MR A
Moraxella camri}ia{l&s o Ureap. %‘g%’ H%&’%?;
Others p urealyticum
0 10 20 0 20 40 60 o 1 2 3 4 50 2 4 6 8
o LA B () SR LA, Y Bk ()
Number of pathogens detected (strains) Number of pathogens detected (strains)
A C

El1 mNGS 545k EREFEF M7 ES HRERERNX L

JEAS

2.4 mNGS 54w R FEF MM xRk RS
HIEEERI LB

DA RIZ W st 1, 76 10 VR Il YRR A
. mNGS Kl AR 0 R ABRE (4353128 50.4% il
46.7%) 2 m TSR IR (5350 5.8%
F118.0%) (McNemar K355, »*=56.29 F185.38, 1
P<0.001) . TERFSEETTT, mNGS 78 i - V8OR L
4% 51 97.4% 1 94.7%, T A% 48 5 35 B 43 5
99.7% F198.1%, J5i # .3 = T mNGS (McNemar
Ko, 439 °=11.45 F18.38, P=0.001 il P=0.004) .
VAR 7 2 0 RGP R H R T 3R 4 TR S T .
mNGS BT HEFNE OIS AR 89.2%, IR FE

ACHHRBZES; BN BRI C Al

A 59.5%) WE S TSR FRE (NE REA
81.7%, WMWWHFEAS49.7%) (439 Z=3.91. 3.30, 4
A P=0.002., 0.004) 5 Jii A VR ALV FEAS SR — 5
PEJ8 bR 2 B8 mNGS & EF L T 16 4 5
(McNemar £ 55 , 43 il x’=45.41 #l 3827, ¥
P<0.001) o WIFR5 3% (14 FEA: 0B 25 53 e e 123
XA WEEAR . 82.4% vs 80.0%; Il W FEA
91.5% vs 92.1%, 43 ] 7=0.18. -0.30, P=0.854,
0.762) . Zi L, TEMTEW S MBHEAT, mNGSE:
97 SRR 11 BRI O R AR — Bt vy
WL TR GRS F2E% (3P<0.05),

&4 mNGS 5EGREIERFEFRTENNE REARENERE

I A EEME A Sl REUE fRRE PR Bk —
’ (i) (i) () (i) (%) (%) TRIIE (%) TONE (%) (%)
mNGS 572 70 69 15 50.4 97.4 82.4 89.2 88.4
S S 585 8 131 2 5.8 99.7 80.0 81.7 81.7

TE: "RURRIZIES o biifs . RBUE =TGRy CRLRPEEHRIIVEGIED  Fe B =EBIEGEY (LI GIEEBEPEBIEO s BH
PRI =R PRI R (PRI B BIRD) s BITEBIE =BG Ry (B RRBIPE B s —Flk= CECPE O i LB

BIEO AR, [mNGS] ZEHEDI %55 ARy .
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#=5 mMNGS 5%&4%5RmEFEREFR A AN MR RN ae"
Kol ERE EMEPE O RN B REUE RERE PR [ —HrE
(1) (f]) (1) (1) (%) (%) BE (%)  TUUME (%) (%)
mNGS 305 182 208 17 46.7 94.7 91.5 59.5 68.3
e SEEe 316 70 320 6 18.0 98.1 92.1 49.7 54.2

T "LARPRIZWTES SR b . RBUL=FCBIVEGIEY (L PEBIRCHEBIIEIEO s 55 B = SO TR By (LB R B 5
PRI E=FCAVE IS (CFLBR PR BB s IR E =RV BIEy (BRI B s —Fek= (FCRPE I8 FL B

B AR GAL, [mNGS] 2820 755 — AT

3 iTig
A5 38 128 X 648 191157 A= LI 734 43 ki 5 AN
733 O3 ML AREAS EFT mNGS 515 Ge i i 2 85 33 1) %
Feortr, RGP T mNGS FiARAEBEUHTAE L
WU i A A AR i 28 2R e R G 12 W v ) R R A
LSRR T mNGS 7R JFAAS H T A A%
SR )t S e R e O 1 LDk v N €
IS S B R Y ) R

mNGSH A B E LT TRkt RE 7,
X 55 57 DRI e S AR SR [ A . AR 58 45 21
TN TCIS FENG B G & MR FEA T, mNGS [R5 54
ot BRE A ) t 2 8 TAR G I 2 1 3% (I
11.7% vs 1.4%; 1MWK : 28.0% vs 10.7%) . X— @&
ZESRIL T mNGS RS W AR S ar et
FEICTR R, AL 50 I 2 455 57 o B AR s SR A4 1)
oMK RE T, Hilw SRt dE =
SRR 17, T mNGS HEAR BN REA th ik
FBRIEATINT , A T JE AR A 5 P, R i
A Rk IR FR B R 2 . A K g s
PUAE BRI 2 0 A S A4 15 12 A SR A3
Mraf i, IEBORBAE AR 2 mNGS K H 155
SRR 2 TAR G i B ik ke Hh i A
34, AR T A BERE mNGS I 21 114995 Ji
T, AFEIRIEAAR . SRR AR B SR I A
I PR WL . MELARE FE B ER 5 R BT
FEAER N — 8 B SR AR B A LI Y
BHURIE, L5 E IR T B8 S 202 Wi AN B
TRITIELR . PRI, mNGSH KM T T I PR 95 J5
WIS, RS TEURGSIR TR AL T O

i Fe ik = RAEA BB A LR M S A 18
MAERWETE 2 ARG s T8 LR e
PR IR SRR, R IRA TR 2 S IG R I TR SRt T
B ULAR . ATFSE R i mNGS B AR T 34 LINE
YA R s R, 8 7R T 5 DA AN AT fe
B IAFE AR RRE . FERCE WA, JoRLEE

BREA . BRIAER B K IR A A 1 e 22 A AN
X 55 15 40 FE T S R AR DA Y SEAR A AT . R
I, FEMMEREA A, ARG S BIAG H 50m
AL, A A A, X — R IR R AT A L
U L P D 07, o6 45 114 O 1 7 4 T )
B . HAh, e PR REA T SR B — 2 L
BT ARG, A G 27 15 37 07 1 A Ak LA
[ B R 2 FITR A B LR 15 2 2 mNGS REfg
R REAS TR A7 A B T AT YA R R, X AR 4R
JER I v G o B — 5 B YA T 4 R T LA
A

DA R Wi A bs v A P BE A 152 T mNGS Y
IR E . 255 878, mNGS 76 R8s
TR T R O AR GO R R TR, X Rk
#H mNGS TEHERR B 7 T BAT s Al 5k, —A4>
B mNGS 25 5 E A I PR 15 11 AR 06 B2 A 22 B Pt
A FRIRITIRACE ) KR, BRI R 5
IR AR SR A, (0 R B e R AL 4 ik
B IX AR RME, LA B E TN 5 1 e i
SRR K 22 F IS, mNGSTEfGH . BEXE
o, G 25 410 1) A L2 IR TR ) v R e B
EAER—ARKRM s TR, fetghudiit
IR IR R, WK a2 Wit ], 38 iR
J7BIRITER T

R mNGS JEHLH & R, HmNGS 51448
9o S 2 5 R R B TR R 5 SR s ) Bk R e g
ZEH . FEPIR T IR R BHPE O REAS R RO
ML REAR [R5 AR R 58 42 DT L 3R 53314 57.19% Al
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