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A multi-center epidemiological study on pneumococcal meningitis in children from
2019 to 2020
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Abstract: Objective To investigate the clinical characteristics and prognosis of pneumococcal meningitis (PM),
and drug sensitivity of Streptococcus pneumoniae (SP) isolates in Chinese children. Methods A retrospective analysis
was conducted on clinical information, laboratory data, and microbiological data of 160 hospitalized children under 15
years old with PM from January 2019 to December 2020 in 33 tertiary hospitals across the country. Results Among the
160 children with PM, there were 103 males and 57 females. The age ranged from 15 days to 15 years, with 109 cases
(68.1%) aged 3 months to under 3 years. SP strains were isolated from 95 cases (59.4%) in cerebrospinal fluid cultures
and from 57 cases (35.6%) in blood cultures. The positive rates of SP detection by cerebrospinal fluid metagenomic next-
generation sequencing and cerebrospinal fluid SP antigen testing were 40% (35/87) and 27% (21/78), respectively. Fifty-
five cases (34.4%) had one or more risk factors for purulent meningitis, 113 cases (70.6%) had one or more extra-cranial
infectious foci, and 18 cases (11.3%) had underlying diseases. The most common clinical symptoms were fever (147
cases, 91.9%), followed by lethargy (98 cases, 61.3%) and vomiting (61 cases, 38.1%). Sixty-nine cases (43.1%)
experienced intracranial complications during hospitalization, with subdural effusion and/or empyema being the most
common complication [43 cases (26.9%)], followed by hydrocephalus in 24 cases (15.0%), brain abscess in 23 cases
(14.4%), and cerebral hemorrhage in 8 cases (5.0%). Subdural effusion and/or empyema and hydrocephalus mainly
occurred in children under 1 year old, with rates of 91% (39/43) and 83% (20/24), respectively. SP strains exhibited
complete sensitivity to vancomycin (100%, 75/75), linezolid (100%, 56/56), and meropenem (100%, 6/6). High
sensitivity rates were also observed for levofloxacin (81%, 22/27), moxifloxacin (82%, 14/17), rifampicin (96%, 25/26),
and chloramphenicol (91%, 21/23). However, low sensitivity rates were found for penicillin (16%, 11/68) and
clindamycin (6%, 1/17), and SP strains were completely resistant to erythromycin (100%, 31/31). The rates of discharge
with cure and improvement were 22.5% (36/160) and 66.2% (106/160), respectively, while 18 cases (11.3%) had adverse
outcomes. Conclusions Pediatric PM is more common in children aged 3 months to under 3 years. Intracranial
complications are more frequently observed in children under 1 year old. Fever is the most common clinical
manifestation of PM, and subdural effusion/emphysema and hydrocephalus are the most frequent complications. Non-
culture detection methods for cerebrospinal fluid can improve pathogen detection rates. Adverse outcomes can be noted
in more than 10% of PM cases. SP strains are high sensitivity to vancomycin, linezolid, meropenem, levofloxacin,
moxifloxacin, rifampicin, and chloramphenicol. [Chinese Journal of Contemporary Pediatrics, 2024, 26(2): 131-138]
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258, AALHLIX 15K, AR5 C I Wi LR B
Bt B Je L 2 B2 B 48 P25 5t 25 A AL (2019-1RB-
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1.2 WERDG

Fiz HE ] PR 40 2850 10 IIBTT A 24 R 50
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W, AN F RIS A B R ORI IR, B
ISk P2 AR 22 R IO HE R 5 R A48 i ACHE IR T 47
B, BRI, S USRS A R 2 R
GOt RAE ;s SET-RIMEBIF NIET:; A RES RS
R, WFRIY . AShiBE . ZARMSET,
1.6 FITESHR

K HISPSS 19.0 R PFREAT G220 . 7326

+ 133 -


https://clsi.org/standards/

526 4 55 2 Wi
2024 4F-2

o+ E 44 )UAH &

Chin J Contemp Pediatr

Vol.26 No.2
Feb. 2024

RIS 0% (%) Fon, 4R R R
K35 FN Fisher B UIER T, BRI TR TR
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160 1 PM LI AWFSE, HiA 2019 4 105
B (65.6%), 2020455 (34.4%). HEARHIX 82
B (51.3%), PirgHhX 3041 (18.8%), fedtihlX

1564 (9.4%), PalbsilX 144 (8.8%), *EHih[x
106 (6.3%), ZHRACHIX 76 (4.4%), TEFGHLIX 2
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— R
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H 1k 70(66.7) 33(60.0) 0.699 0.403
A RS R] (d)* 24(1, 100) 20(0, 63) -3.113 0.002
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i R 5 5 75(71.4) 38(69.1) 0.095 0.758
A TR 34(32.4) 21(38.2) 0.538 0.463
LR 12(11.4) 6(10.9) 0.010 0.921
e ARAE AR 5 A
BT &4 98(93.3) 49(89.1) 0.870 0.351
ULELIESE 69(65.7) 29(52.7) 2.565 0.109
Mg it 42(40.0) 19(34.5) 0.455 0.500
EHMAE 35(33.3) 12(21.8) 2.307 0.129
UL 28(26.7) 11(20.0) 0.870 0.351
Bk 21(20.0) 10(18.2) 0.076 0.782
GBS 20(19.0) 9(16.4) 0.175 0.676
S ] 12(11.4) 8(14.5) 0.321 0.571
SP A 285 5
G Y PR 62(59.0) 33(60.0) 0.014 0.907
M%7 B 41(39.0) 16(29.1) 1.560 0.212
I A R L 5 P 20(19.0) 5(9.1) 2714 0.099
I T mNGS P 22(37.9) 13(44.8) 0.382 0.536
i SP LIRS I B © 14(26.4) 7(28.0) 0.022 0.883
Fii PN I RAE
A 5 RN/l AR 31(29.5) 12(21.8) 1.091 0.296
iRk 18(17.1) 6(10.9) 1.100 0.294
i e e 18(17.1) 5(9.1) 1.901 0.168
Jincgaatiin 7(6.7) 1(1.8) 0.911 0.340
At 0 5 10(9.5) 3(5.5) 0.348 0.555
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Ei=tan 20194 (n=105) 20204 (n=55) 121 PlH
AR H R
I 20(19.0) 3(7.9) 5.418 0.020
Bk 17(16.2) 3(5.5) 3.804 0.048
Gk K 11(10.5) 2(3.6) 1.439 0.230
MR 6(5.7) 1(1.8) 0.544 0.461
PRI
L 20(19.0) 16(29.1) 2.088 0.148
Ui 73(69.5) 33(60.0) 1.464 0.226
ANRZE R 12(11.4) 6(10.9) 0.010 0.921
e [PM] iRBERREINAESE s [mNGS] ZHEBIAL AR ; [SP] M sEBkif. a/mlAM (P, P ik, HASEHRILL “n (%) 7

ik boRAL 87 B ILHEAT T mNGS K s ¢ 7Rtk 78 8 JLHEAT 1 SPHTISRSIN o 5 P JF: S 5 32 g 0 ) A FRC A5 R/ T e e A IR 5
T RRAN/EAR e . IRAROK RN G R A R 5 AR M A £ B AR A 7 1) e IR AR FIKATIAEAS 3 491, A UL Rl
AAE VR LD B . AN RES R SR WIS T Mok 501, F il Be/iiGRinyr o, k24,

30 ¢

20

PM £ H 5k
Number of PM cases

N DD S
Y& '”i" PRI B Ve S Ve Ve N
R 1)
Time
E1 FREABPMIEHEIEHER

22 WREEEE. BMNEmL R EM R
55 (34.4%) BILFETE 1A-S A= e
N2, HimE s/ w176 (10.6%), Mmish
P13 61 (8.1%), miN sk H- NI 1241 (7.5%) ,
B FE 7 200 A 1 i 2R 9 5 9 ] (5.6%), FA UMY 6
i, SEZEL . MURBTE R BE . A THBMEAAR,
WEIMANMLE AR . RIS & 161 (0.6%), 714
BILEAH VR e s E R R 11361 (70.6%)
PM LR HIIAA | a2 bR gemikt,
Hflili & 8141 (50.6%), FLER 296 (18.1%), &
SR 230 (14.4%), THAK196] (11.9%). 1844
(11.3%) BILA BB IERER (552 JLE1761),
Ho o il e R OERS, 22N FFEE L& TR iE
P, PHEEMEAN L RE R . BB, 1 BRER
Wi ZEMGER S o . WREVEE . 21-—HRLE A
fIE . SERMERFRAR DI BEIGER A5 1491, #5480y [a] A i
FfERE L ANE YL B SRR L A 25 S
IgIEE L (P>0.05), WA,

2.3 ImKRFRHM
PM L FEIGRRRIIL L 1. K (147491,
91.9%) MEeH WAER . 334 (20.6%) HILABE
Bf Il R SR B fE &, % DL R el (23 ),
14.4%) . &% (200, 12.5%). HLWGES (134,
8.1%) MMeTFtER (741, 43%). fEE & L
LY 214, 63.6%) M, Hrp k24,
PUMGES 1261, Mgtk ol 361 (1.9%) i
JLABERTE Z ks Dhfe sy, $<3% . 1F1EJLT
PRI, ABEMRIET:. 2020 4F41 LA BERT &
R AN e | Bk AL L ) B KT 2019
4E4H (P<0.05), W1,
2.4 SPHMZER

SPASIMAE HE L 1o I mNGS Filll 4 SP FH
P A VRSP BT AN 25 55 Ay BE A 1 A9 93 531) Sy
40% (35/87) H127% (21/78) . 35 1] BH % ki & &
mNGS Kl LA, BEw GR35 R 5
B 10% (9/87) . 6% (5/87), 1151l K ki ¥k 1
FEBATE, AN I mNGS 25 5 4 BRIk A4 L 451
25% (22/87) . 21 il fixi 6 W SP B A% I BH 14 8 L
H, BTSSR . ISR IATEERIY R 10% (8/78),
34 [4% (3/78) | i K i dsEa= s HM:, (UK
AT SP AT IN G 5 A FRE A LA 6% (8/78) .
25 PMEBILBRERSH

160 51 PM B ILH, G0 sR ABE I B B R
AR 147 61 (91.9% ), T RN TR 28 Bk i
156 151 (97.5%) , & U HF W i i Ao B VR B 152
B (95.0%) o FRILTE U B Bt Al i 15 VRS 25 &5
W2,

HURIE W A EGE R 26 (1.3%), &
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YR I 5 VR 80 A A >2.8 mmol/L 20 ] (12.5%)
219 RV 1 A0 M T HEROE LR AR /N T
1% (alkh10H . 54AH19d), Hd gL
i 85 5% SP BHME 151 BB OJL I R i B W SP 15 77
BIAYE, HOE BRI AR Y TR (43 )
1.1 mmol/L, 1.0 mmol/L) 75 VRN i ol i i 2
HWRE TR (3.0 gL, 1.6 /L),

VR I A YRR 2 B v =28 mmol/L (1 20 141]
JLHY, B TR EEFEBHE 124 (60%), 15535 K i
BRI 3B (15%) , 155 57 3 i B )
mNGS ¥ B 3 B (15%), ki W55 77 S i B
mNGS Y BH AU S mNGS BHESS 161 (5%) ;
H 20 F 8L WO B A A 5ot &, Hpio
$1>1 000 x 10%7L, 2] (500~1000) x 10%L, 5
(100~<500) x 10°/L, 3fi<100 x 10L; T KA
WE FWE>1 000 mg/L 1045, (450~1 000) mg/L 4
B, 1EF 66,

F2 BILEBRKRUKRAMERLREER [0 (%) ]
Ei=tan R/ HH BE R G A
WBC n=147 n=142
>1 000 x 10%/L 63(39.4) 5(3.5)
>1EH# {E~1 000 x 10°/L 82(51.3) 111(78.1)
EHe 2(1.3) 26(18.3)
HIZEHHE (mmol/L) n=156 n=149
<l1.1 56(35.0) 0(0)
1.1~<2.2 59(36.9) 18(11.3)
22~<2.8 21(13.1) 64(40.0)
>2.8 20(12.5) 67(41.9)
e S (/1) n=152 n=136
>1.5 87(54.4) 20(12.5)
1.0~1.5 29(18.1) 14(8.8)
<1.0 36(22.5) 102(63.8)

W amBi: <20 x 1091, JE#E JL<5 x 10°/L,

2.6 PMBILHLXIE. HEHRFAREBTER

160 B L, 691 (43.1%) 1 Fe 0 ) 3 it
Sk Fi g L PR AR AN/ CT KAy & B A (1),
HA 1741 (25%) A7 1R LA BB IF A0 . # W
PP I ACIE S AR RS R R/ SRR (43461)) . iR
A QA . MM (234)) ., Mt (841), LA
K245 . WAl . R4S B 45 L Atb i i 4 5
(135]) o AT V0 R/ R e A i ALK 2 2 e A
<t % 8 IL, 2 ul b 91% (39/43) . 83%
(20/24)

935 L ANGL B S BE 23 0 0l R 22.5%  (36/160) |
66.3% (106/160); 18] (11.3%) HILH AR
iR, Hoh sl (3.1%) LA B E) BE T
(<1224, 2% 14, >5%241), 4T
(FEBERND s 2BIEILE R GREWEIG 3 JEM A3
JEZ RSB, HWEAELE20194); KRAsH, A
B . FERIT 6 6.

78.8% (126/160) PM £ JL A B Fiffi T 24
Y. 68.8% (110/160) PM & JLH K IAIT .

2.7 PMABERMEAYH RS
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