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(FHE] BH AUl /884 KE (VLBW/ELBW ) B 7= LI &M IIAE (LOS ) BYIG RERE Ko 5
WM., ik fE 20124 1 A Z 2016 4F 12 AWIAH) VLBW/ELBW FLp= L (IG#E <32 &) , #EUL 2E 1L.OS
My JLAE Dy LOS 21, B4 LOS B ULVCTEC 2 BE W i AiE £ LAE g X JR2H . AR A5 & 2B BENAET S, % LOS 41
Gy RFET- WA MAAE WAL, 4381 LOS BA MR L IGIRERRIE . R R 20 A . i 2515 00 BB T fa e P 3%
R ILgh VLBW/ELBW 7L 513 4, LOS 20 65 ], XTREZH 130 6, LOS BAEZH 12.7%, LOS HIET 6 f,
AEW% 59 4], LOS ZH AR B AR TXHRAL (P<0.05) , LOS 224N &Ik fil b ikcE s (PICC) IFE . PLbK
AR . AERBERTRHG TF XL (P<0.05) o LOS 4/NFAGIE L (SGA ) | HULMGE . B JLIRFEH: Nz 2 45 |
BET A T IR ( P<0.05 ) o A HZE1R R | SGA | PICC B[] VLBW/ELBW 47 JL & A= LOS FfGI: H 2 (43
5l OR=1.396.2.550., 1.068,, P<0.05 ), 55 I AL ALK 4 & VLBW/ELBW 7% JL LOS JET- W fE R 2 ( OR=13.443,
P<0.05) . LOS ZHABEFE ] 65 BRIETRT, 39 ¥k (60% ) Nt 22 BAVER, Jorb 15 BRA ™) 1% B- N BEIHE ( ESBLs )
W, 67% (10/15) &4 ESBLs 1) LOS fBJLE 2 Wi bl 2, s FaEm2iE (29%, 7/24) (P<0.05) o
i HAREAC. SGA . PICC HHEHN VLBW/ELBW 2 JL& 4= LOS MG N2, ALl i LOS
BILTEA G K AFET . LOS FR R LAF L FAMER 2 0., A0k 2 RGN i Bid: 20T RE SN ESBLs R,
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A clinical analysis of late-onset sepsis in very low birth weight and extremely low
birth weight infants

LIU Hui-Qiang, TONG Xiao-Mei. Department of Neonatology, Peking University Third Hospital, Beijing 100191, China
(Tong X-M, Email: tongxm2007@126.com)

Abstract: Objective To study the clinical features and pathogenic bacteria of late-onset sepsis (LOS) in very low
birth weight (VLBW) and extremely low birth weight (ELBW) infants. Methods =~ Among the VLBW/ELBW infants
with a gestational age of <32 weeks who were admitted to the hospital between January 2012 and December 2016, those
with LOS were enrolled as the LOS group, and those without sepsis were matched for the infant with LOS in gestational
age were enrolled as the control group. According to the presence or absence of in-hospital death, the LOS group was
further divided into a death subgroup and a survival subgroup. Risk factors for LOS, clinical features, distribution of
pathogenic bacteria, drug resistance, and high-risk factors for LOS-related death were analyzed. Results A total of
513 VLBW/ELBW infants were enrolled, and there were 65 infants in the LOS group and 130 in the control group. The
incidence rate of LOS was 12.7%. In the LOS group, 6 infants died and 59 survived. Compared with the control group,
the LOS group had a significantly lower birth weight (P<0.05) and significantly longer indwelling time of peripherally
inserted central catheter (PICC), duration of mechanical ventilation, and length of hospital stay (P<0.05). Compared
with the control group, the LOS group had a significantly higher proportion of small-for-gestational-age infants, infants
undergoing mechanical ventilation, infants with neonatal necrotizing enterocolitis, or infants who died (P<0.05). Low
birth weight, small-for-gestational-age infant, and long indwelling time of PICC were independent risk factors for LOS
in VLBW/ELBW infants (OR=1.396, 2.550, and 1.068 respectively, P<0.05). Purulent meningitis was an independent
risk factor for LOS-related death in VLBW/ELBWIs infants (OR=13.443, P<0.05). A total of 65 strains of pathogenic
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bacteria were cultured in the LOS group, among which there were 39 strains (60%) of Gram-negative bacteria, including
15 strains producing extended spectrum beta-lactamases (ESBLs), and antibiotics were applied for 67% (10/15) of the
ESBL strains within 2 weeks before the onset of LOS. The rate of antibiotic use for ESBL strains was significantly

higher than that for non-resistant strains [67% (10/15) vs 29% (7/24); P<0.05]. Conclusions

Low birth weight, SGA

infant, and long indwelling time of PICC are independent risk factors for LOS in VLBW/ELBW infants, and death tends
to occur in LOS infants with purulent meningitis. Most pathogenic bacteria of LOS are Gram-negative bacteria, and use

of antibiotics within 2 weeks before disease onset may increase the risk of ESBL strain infection.

[Chin J Contemp Pediatr, 2019, 21(10): 1038-1043]
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i T AR /88 A 1 A2 AR FE (very low birth
weight/extremely low birth weight, VLBW/ELBW )
R LA B D RE R B A, B S 2
FA QIS TRt . B[R] Y R SRR K
HhE R A, U BT AR LIS 9796 5 (neonatal
intensive care unit, NICU ) H & A= #r A= JLIW UL AE 1Y
rfE NS B LR, R e & I i i

(late-onset sepsis, LOS ) J&SEOH A JLFET- ) F 2L
JERZ —, FAGEAA I . LTRS84
B S5 bl 26 R GEAS R TS I AU 2 AR5 [l st
PEAMHE 2012 4F 1 A & 2016 4F 12 Adbni K24 =
% ¢ NICU H1i2 1B LOS /Y VLBW/ELBW 5 J1,,
RS IR . R R RRIE R FUS AOCR R, RBiiR
NICU ' VLBW/ELBWIs [#) LOS $24Lilf R 744 o

1 ARSI

1.1 RIS

TEF B 2012 45 1 A £ 2016 4F 12 A WG 1Y
VLBW/ELBW .= L, #E UL A= LOS 1 i JLYE
JLOS 4, NEE) LOS H L% — PE Fic kW i i 55
JLo VEREHT, ZE3E$E LOS Wlwi s 1> A WA
FyAE W I SE VEBW/ELBW B2 )L, 7S
LOS £ JLAH [F] G % i 2 91 35 Wil e S8 LA kXt BE
Mo MFFE FIRVCE AR IR L >2 il
i Excel TG 2544 B AR N AE 28 LAE R AL
5, EBGHEIT JE LR K 2 BIVE N AR Y
XREEL, AR LOS 4. XFREZ =1:2. W4 EE
RAEBENAET:, # LOS 4 L5y RIET: 4 FI1F
IGVEH

LOS A AFERRAE: (1) JAIS <32 J8, HiEfk
<1500 g; (2) AEJEAWHRE >72h; (3) fF
Bt 72 h i KRB R, 256 4L LoS 2 W
P, HOUGY I3 55 3 R A — s R B . X REZH A

PeARiE: (1) IRl <32 8, WAKRE <1500 g;
(2) LEJRAEE IS >72 hs  (3) I FR A2 Wi
i, HEBRBRAE: BRI = 32 JH. M 72h NAETS
BURFRIT . BRI . BRI . B
AL LOS. #HiE JLIRIEE /NG 25 R ( necrotizing
enterocolitis, NEC ) | TEIePER IR R G2 WS IR (5K
FIBAE L) 55 4 WY, MeERER izl 2 (L
HMEREAR . RGP ) 126 T 53R (2015
) )P
1.2 IeRFRME

WA B ILRIm IR R, dE (1) Z2RER0RL
A TCNG IR B R L R a8 T =G
(2) FAEJLH AR AIXHEILER . Kk,
AEARE, ER/DN TR L (small for gestational
age, SGA) ; (3) 247 %kl RABTEIKE S .
AN AN E TR 2 A0 R R
HULER K E4S ( peripherally inserted central catheter,
PICC ) BFA], & A& A AU <. AL <
B, AEBEE ], &S IF R 2B JLNEC, B2
Jis o (4) ImIRTERR: SO 22 . PRMET{ . 03R4
P (02 >180 K /min ) . FFIEHEPR (IR 0% ¥k 4L
>60 K /min) . WSS . K. K (KR
>37.3°C) 5 (5) SLHEBAE: WBC, PLT, Ifids
FeRMZGHL IR (W bRE: WBC<S x 10°/L 9
5 PLT<100 x 10°/L & 8 /b; WBC>20 x 10°/L K
) -
1.3 MiRAFRE

Il RIZ W LOS & el FI A Riayrin, 4™
T ERAE T RIS KR = 1 mL L7 EA 14
JLEL ¥ F2ms, I T 60 min XA, [A]E
BRI AL, C- R BRI, LOS MK
191 49 48 h INTERR I SR AMOME 28 5 B 4t o A5
FEAEA I MRS
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1.4 Fit=5Hh

KT SPSS 18.0 F A AT Bl ab B, RS A
THRFORHHIAE £ tnfi2E (Rxs) R, dHM L
BOR M AEA (k55 . TR R ROR
] LR 7 RS Bl SR AL IE ¢ K. B o
2 ik th 22 A G2 B B R AL
K logistic [M1JH5M1 . P<0.05 A ERA G242 X,

2 R

2.1 —#giER

i 33 VLBW/ELBW 7= JL 513 4, #fi £
LOS 65 4], VLBW/ELBW .= JLAY LOS Bk F N
12.7%,
22 LOSHIGKEZE

LOS A AR AL TR (P<0.05) 5 LOS
20 PICC Ffa], HUARIE SR Ia] . A Be i ] X iR
41 (P<0.05) . LOS 41 SGA . HLAEE . NEC, %€
Il X (P<0.05) o W 1,

&1 LOS ARMBRALZBILHBAREST

X HRZH LOS 4
(n=130)  (n=65)

TiH Uy {5 PME

HARE (x+s, )
JGHE (e xs, Ji)

1307 £241 1208 +288 -2.539 0.012
299+12 30.1+15 1.005 0316

SGA[n(%)] 90(69.2)  54(83.1) 4301 0.038
LY >18 h [n(%)] 18(13.8) 5(7.7) 1577 0.209
B [ = R [n(%)] 20(15.4) 6(9.2) 1420 0233
B LZE B [n(%)] 20(15.4)  7(10.8)  0.774 0379
HEE [n(%)) 11084.6)  60(92.3) 2.294 0.130
ﬁ’jﬂz FAMIRL A= 64(49.2)  27(415) 1.030 0.362
BB (x5, d) 33£14 37+15 1782 0.076
Ik B4 [n(%)] 114(87.7)  53(81.5) 1.334 0.248
PICC B H] (x £ s, ) 14+5 1626 2028 0.044
HUMGE S [n(%)] 38(29.2)  29(44.6) 4.548 0.033
HUAGE S E] (x5, d) 1.1+23  20£28 2409 0.017

JASNEFRIE] (e £ 5, d)
FET [n(%)] 2(1.5) 6(9.2) 4709 0.030
FEBEIHE] (x + s, d) 42 £10
A NEC [n(%)] 6(4.6) 9(13.8)  5.020 0.023
v &) Bl PR A [n(%0)] 2(1.5)

21+12 22+8 0.970 0.333

4712 2.631 0.009

34.6)  0.641 0423

e [SGAT/NTHaHS IL; [PICC] 241 bk 2 il v oo Dk 45,
[NEC] B A JLIRSERE N ZE I R

¥ LR 2ERA SR LRI T2 HE
logistic [M1H 4017, 25 5L R AR R E AR, SGA
PICC B[] J& VLBW/ELBW H.77 L& E LOS HIfE
B2 (P<0.05) , W32,

£ 2 VLBW/ELBW Ef=)L& 4% LOS /Y
% A% logistic BV

AR B SE Waldy  OR95%CI) P
AR 0.334 0390 5.287 1.396(1.065~1.831) 0.020
SGA 0.924 0.389 5.638 2.550(1.186~5.484) 0.017

PICC ] 0.074 0.032 4.409 1.068(1.005~1.134) 0.033
HLAGE S 0.122 0.483 0.064 1.130(0.439~2.910) 0.800
HUBGESHE] 0.121 0.091 1.757 0.452(0.944~1.349) 0.075
&I NEC 1.060 0.578 3.357 2.931(0.951~9.034) 0.061

e [SGA/NTFHAIE L [PICC)ZAN A # bk 2 il o bk B 455
[NEC] Az JLIRSEE /NS i 5%

2.3 REREKHER

65 191 LOS LM T4 RN B —F bk, R
22 [CFHPE ( Gram-negative, G™) T 39 ] (60% ) ;
22 G PHPE ( Gram-positive, G*) T 24 il (37% )
o 8 [ B FH 4 249 BR B ( coagulase-negative
Staphylococcus, CoNS ) 14 #], 5 G & 58%; H
W26 (3%) , W3, 12 6] WBC I /b LK
O N G (83%, 10/12) , G (17%,
2/12) 5 9 # PLT 3/ BRI R : G 1 (78%,
79) , G'HE (1%, 1/9) , T RLBHE
(11%, 1/9) o LOS HIET-HBIL¥IN G FERY,
18 (9l & AL E IR R 52 B LR IR R G 1R (67 %,
12/18) . G" i (33%, 6/18) ; 9 #il & Jf NEC
JURIETE N: G H (78%, 7/9) . H{A&FKHE (11%,
1/9) KIcFLEEKE (11%, 19)

I35 F5 4R E A 15 £ 10 h, G B& 41 2 i 7]
11+6h, G EMERE 16£9h, G FHHM G Hil
R 2Z RA G E L (P<0.05) , Wk 4,

38% (15/39) G~ B /= M T 3 B- PN Mok Jie /g
(extended—spectrum beta-lactamases, ESBLs )
H 1061 (67%, 10/15) %399 2 ARG S biE R,
AR (29%, 7/24) MILZERAGIT2EE XL
(P<0.05) , W5, 62% (8/13) MR T B AH .
32% (6/19) RIAHEAE . 25% (1/4) BIIEIAFTFH
4 ESBLs, YXTSER ER . FRINTD A 100% HUSK,
A H T ik 7 B s R AT TR ( carbapenem-

resistant Enterobacteriaceae, CRE ) .
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%*3 LOSAEREENMIER (n=65) 2.4 HERSH
T R n(%) LOS Zﬂ EP?ET:E[E@E NEC. 'ﬂﬁﬂiellﬁfﬂrﬁﬂﬁﬁé D HZQ
G H 39(60) TR 0 i3 FAEIG A (P<0.05) , WK 6.
PN S 19(29) ¥ ERESASITERE LR ERHTTZH
BRI 1300) % logistic A1 U 43 BF, 45 S W 7% 1k Ik P i it ¢
DI 46 R VLBW/ELBW . 7= JL LOS 3E T~ ) fé [ [ %
PSR 23) (P<00S) . 7
AR 1) OO, e T
G 24(37)
RICHAERE 7(11) #* 6 LOS HPEFEETARIT TANIGKREFMED
P AR " 5(8) e .
AR L AR 28 N | 2 |
TCFLHERRTA 4(6) h (n=59) (n=6) i f Pt
HEPRA 304) HAEIRE kx5, g) 1218292 1110+254 -0.872 0.387
HAAR TR 203) Halls (x =, &) 30115 298+13 -0474 0.637
S OAATERA 12) SGA [n(%)] 48(81) 583)  0.014 0.905
L= 5 BR 1Q2) T K A (%)) 47(80) 6(100)  0.450 0.502
SR EER A 12) HUIE S, [n(%))] 26(44) 3(50)  0.078 0.781
HE 203) %% 2 SRR
1A TR 1) )] 23(39) 467)  0.768 0.381
VU R 22 I B R 12) G TG [n(%)] 33(56) 6(100)  2.762 0.097
e RSB R B R A BRI PLT 38/ [n(%)] 7(12) 2(33) 0.689 0.406
NEC [1n(%)] 6(10) 3(50)  4.289 0.038
%4 G E5G HEILGBESSF Jii 2= A AR [n(%)]  2(3) 1(17) 0.208 0.649
MREPEIRTE [n(%)] 12) 2(33) 6.239 0.012
TiH G B C'H o Pl TETHPEIRE % [1(%)] 13(22) 583)  7.388 0.007

(n=39) (n=24)

HAERE (x x5, 9)
Gl (e xs, J&)

1217 £265 1206+319 0.151 0.880
303+14 298+1.6 1211 0.230

SGA [1(%))] 32(82) 22(92)  0.474 0.491
BRI >18 h [1(%)] 3(8) 2(8) 0.000 1.000
REERF= IR [n(%)]  4(10) 2(8) 0.000 1.000
BELE R (%)) 5(13) 2(8) 0.000 1.000
HIE = [n(%))] 37(95) 23(96)  0.000 1.000
HAZRFA] (x = 5, h) 11+6 16+9 2505 0.017

1 [SGA/NFIRI L,

%5 3EMiZ5 G W5 ESBLs HEJLWEEZSH

TH (n=24) (n=15)

HERTE (R 2s, g) 1215267 1174310 0.440 0.663

Bt (x+ s, J5) 302+1.5 299+1.6 0.682 0.499
SGA [1(%)] 20(83) 12(80)  0.000 1.000
JRRE L >18 h [1(%)] 2(8) 1(7)  0.000 1.000
B2 [ HIERYE [n(%)) 2(8) 2(13)  0.000 1.000
B LE B [n(%)] 3(12) 2(13)  0.000 1.000
e (%)) 23(96) 13(87)  0.183 0.669
K 2 AR R 7(29) 1067)  5.279 0.022

[7(%)]

TE: [ESBLs] P51 B- INBEREEE; [SGA]/NTIRIR L.

P [SGAL/INTRHS L [PLT] /M [NEC]H7A: JLIFRBEHE
NG %

&7 VLBW/ELBW E7=)L LOS ZET-HY
% A% logistic B354

A B SE Waldy OR(95%ClI) P
NEC 1.675 1.023 2.681  5.338(0.719~39.631) 0.102
EEMEIR S 1337 1012 1112 5.432(0.634~40.522) 0.130

AL 2.598 1.168 4.950 13.443(1.363~132.613) 0.026

TE: [NEC]HTAE JLIAEE MaZE I 5 .

3 itk

VLBW/ELBW .7 JLZ5 5 e F Il A 7 32 22
JR R AT R H A RGE L B HA R B IREE I
FRBRRE IS . MR ARG O, fE R AL
WF T M 28 808 .7, 10% VLBW/ELBW 7= JL£2
MREFRUESL A LOST #hEAH A 7T R, VLBW/
ELBW F.77 JL#fi2 LOS & 4R K 19.4%"° Af
5 R BE VLBW/ELBW 7= JL#fii2 LOS 1Y L
K 12.7%, ST AHZIE,
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Greenberg %5 " BRI /N, HHAKEAL ., B
PR AR UL K LOS (G R 2 L /N4 1
KICIGHES . SCGA . MANE SRS R . PICC.,
MBS 2 VLBW/ELBW B L& 4 LOS B &k
RI2, %% R VLBW 5.7 )L SGA 19 LOS
KA THE SCGAM, B SCHESE M R 4 AT 62
B2 LOS Bl 27~35 J& VLBW/ELBW F.7= L,
RIS PR PICC FASNE S0
[ J2 VLBW/ELBW L™ JL A AR LOS I fasr R 3=
AR A IR GG I 1 <32 &, LOS 26 st g
HIERRIE iR o g7, AR A, &
SR LOS ZH AT BR 20 AE AU < Eb i A AL 3~ R
] |22 S ¥ A g itae 5 L, {HJF4E VLBW/ELBW
Hr= )Lk A LOS fa i 2, nlaeS B 4Rk
AR P S A SR L R AR AL A A i A
Ko AWFFE KB AAREAL, PICC B EH . SGA
i VLBW/ELBW 77 L&A= LOS Bfa i N %, 5
RIS AE A 2, SRIRTEIR IR o T A AE
R 3 A E ) VLBW/ELBW B LI T LA
R AL, R B R, By Lk WUAE () &
Ao FEAIJE PICC BHEHS 2330 LOS A AR my XUES:
PR TR A R R A% TC R, A s g2
WD SR ERAN TR A, — FUREETT, R

A SCHRHGE, NEC AH B 37 A Lk e = 22
95 S 85.7% M G Y, ANHFSE P LOS 4H & A
NEC W IR G w5 78% (7/9) , 5 3Tk
AT, 48778 G @& LOS L& 4 NEC (1) £ 5
i FU . Ree 25 M % B G 1 % Y 2 W I o6 H8L
PLT 3/ By fa b R 2R 5 & JF PLT el 2D W I i A8 )L
AIBET RS Fh i 4 1%, #28 G7 TR, FET- AU
FETFR 6 45, AHFIE &L LOS 41 6 FlAET- LY
GG 14% (9/65 ) LOS HLTFETE PLT i/,
78% (7/9) SRR N G H; 18% (12/65) LOS
JUFEAE WBC />, 83% (10/12) JRJIE N G 1 ;
M35 G WIER AT G W, $2/8 G 3 LOS
WGy KA PLT, WBC kb, i85 3% BH P 4 )
B B AT G, G RRER YL T RE HIIXI R
BN 5 | I PR 5 A E A

AR5 % W ILAE SR, LOS B B 4 5 i f
98, ELIE R 19 K 2k 4 0 58 R Tt ol AR
5% H LOS JET- W20 NEC . Ak Jife b g s ¢ . e 7
PEIRTC I KA R FAFIE WAL, LAk e i 55 52

J& VLBW/ELBW HL.7= JL LOS JET-RIfa i N &, A
W FE 0 & I 5 %) B AR He, LOS 419 FE %R . NEC
BARE E, ERERTRZER, $E7R LOS #4m T
VLBW/ELBW FL7 J LI St M7 A i Be i [a]
LOS 1) VLBW/ELBW 5= JLEE 25 5 K NEC,

BEAEAT ST Bon, & v R LB P JER g
PLG B E, BNIEE I S S A T R
VLBW/ELBW K. 77 L, LOS # WL9s 5 6 J G T,
SARWFFE S FARATE . 2017 4E P [ L 5 20 5 i 24 W
DUZEXF 10 T =W L2 P e 200 A J e S i 24 W)
N, FEJLE CRE & L BLZ T, Bk LAl
CRE LR 17.9%, & FAR#A LAl (9.5% ) "7,
ARWFFE B CRE, [HWRiZ5EE., N
ESBLs F& 2590175 5 A JE PRI 28 A8 AT e JE PRI AT Hy
ki, RS AEA R D Z [BE 3G, S 20
)L E AN R B, R AR = ARk
I ZE MM, ESBLs HEYLzHiE L2 0, AHF
FEM, 67% Y ESBLs B LOS L& NG 2 J& H
MR, HE A TR 29 (29% ) , #R
g 2 JEA I pi A AT e 236 i ESBLs 7
A, BN R RBTAE R A

Zi bk, AREAR. SGA. PICC B
i VLBW/ELBW 7% JL & 4= LOS B & & [ % .
LOSYURIRH LA G W2 UL, H G WA R G
FRLIER L 1 o A DX, & 2 JA) i o A
] fig 2 10 ESBLs B 77 AE . LOS ¥4 i VLBW/
ELBW R = JLRE LR . NEC KA %, ERAFIEH
fEBERt R, A IR E R 9 3 T2 5 K AESET
Mz, %TF VLBW/ELBW B.= )L LOS ) B & BH
W3RYT, BSLAPR . 28N b Z A A
MRS B AL ) LIBCLE AT 28 AT 24 [

(& % x k]

(11 B LR 2o A )L dl T E BRI 2k LR
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