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[ E] a6 38Tk %da B B4R (GBS) RAHE L 4t 25 4 SR
VR IR E R, Fek:MN2016 551 A£2018 F 12 AAAFRKEEERAH R
EMKXFE—WEEREZH T ZeFda, T5335~37 ARAWFET ERE
A8 R AT AT GBS 3¢ 7%, I 2t Fa AR A o B 69 B AR 4T 20 M B MR B
FeIE R ER 54 GBS MAME4A A= GBS MME4A  MAME2A B FA2 P A G A THAH
WA RS KRB LR R AR AR 2 By 69 £ 57, ¢ .3 13 000
4B N, GBS SR ZAHFE A 3.65% (475/13 000), GBS 2 B W 2 M % 4
2.33%(303/13 000) , /2 H M P AL FE A 1.75% (227/13 000) , @it 2t & W47 A
SRAEH] GBS MR PEA t F 38 T 56.77% (172/303) ., GBS % A #9 T £ A B
HHh,3 AAe 10 AW Z&E (3 P<0.05), 475 4 GBS M MR A3tk Fad iy 7
B E A A e B 0 R R A 100% , ST RF WAk Ae B E 6O R 5 R 497.26%
Fr03.47% , M3 ERR YV E GAMEE LEF WHRENMBREG, 50 A
30. 11% .48.00% .52.21%#= 88.63% ., GBS [0 5 I ok = 5 th 7= 5 3 A&
Fe FAIUM K MofrE X 4 FA GBS MM R EH (3 P<0.01), FRFTR
BrbiAE AL H 2469 GBS M Zda FAR R #TA LR ERFH A ETRERYP F
NEFR R T RIEARA LD FE(P<0.05 K P<0.01), %k ikl
Zda GBS M FHBAK, £ B9 E P 0k i@t AN A A 4642 & GBS 4k & |
kiavhAnr RF Bk F EE LB ARG A5 GBS X AR BG4, GBS
B AP RIG A B R I M) K AT AR, F AR P AR e T T ABE TR LA,
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[ Abstract]  Objective: To investigate the relationship of group B streptococcus
(GBS) colonization in late pregnancy with perinatal outcome. Methods: Pregnant
women who underwent antenatal check-up at General Hospital of PLA Eastern Theater
Command and the First Affiliated Hospital of Nanjing Medical University from January
2016 to December 2018 were enrolled in the study. The vaginal and rectal swab
samples were collected for GBS culture at 35 — 37 weeks of pregnancy. The perinatal
outcomes of positive and negative GBS groups were compared. The GBS-positive group
samples were tested for antibiotic susceptibility. In GBS positive group the maternal and
child perinatal outcomes were compared between pregnant women with antibiotics
treatment and those without antibiotics. Results; A total of 13 000 pregnant women
were enrolled, and the overall colonization rate of GBS was 3.65% (475/13 000). The
colonization rate of GBS in the vagina was 2.33% (303/13 000) , and the colonization
rate in the rectum was 1.75% (227/13 000). Through the collection and detection of
rectal specimens, the positive rate of GBS increased by 56.77% (172/303). The
monthly colonization rate of GBS showed significant fluctuations with the highest in
March and October (all P <0.05). The sensitivity of 475 GBS-positive specimens to
ceftriaxone,, vancomycin and linezolid were 100% , and the sensitivity to ampicillin and
penicillin were 97.26% and 93.47% , respectively. The resistance rates of the strains to
levofloxacin, clindamycin, erythromycin and tetracycline were 30.11%, 48.00%,
52.21% and 88. 63%. The incidence of premature rupture of membranes, postpartum
hemorrhage, puerperal infection, neonatal pneumonia and sepsis in GBS positive group
were significantly higher than those in GBS negative group (all P <0.01). In pregnant
women with positive GBS, the incidence of puerperal infection, neonatal infection and
admission to the NICU in the antibiotic group were significantly lower than those in the
non-antibiotic group (P <0.05 or P <0.01). Conclusions: The total colonization rate
of GBS is low. The detection of GBS can be significantly improved by supplementing
rectal examination. Ceftriaxone, ampicillin and penicillin are currently the drugs of
choice for the prevention and treatment of GBS-related diseases. GBS infection can
increase the incidence of maternal and child complications. The use of antibiotics

during labor can improve the outcome of mothers and infants.
[ Key words ] Pregnancy trimester, third; Streptococcus agalactiae; Anti-bacterial
agents; Microbial sensitivity tests; Pregnancy outcome; Perinatology; Vagina/

microbiology ; Rectum/microbiology
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B HEGEER T (group B streptococcus, GBS) j&—
v 2% BEPE T, SOPR O JCFLEEER T, A A ] 5
AL A LML 0 5 46 1) = B B il 2 —
GBS FZEAEAdt R A\ A 1Y) 15 o 18 RN A 58 38 v e A,
J& TR . W98 3RWT 10% ~30% fY 22 1 w]
et B TCRE R BH B 2% B GBS A4, GBS & 4 %
FLAT Rl A X 25 522 GBS YL i 2 4 3 ik
FEHARTH 1% ~ 2% 0084 L PR Kk R
Hidr 5% ~209% 93 A= LT BE H BUAE T 2k A M
BED S S E B H 5 W L (CDC) 1996
AEMIAG T AN 8 R, I AE 2002 4E 12010 4EEAT
T WY AL T 92 A A U W 0T 3R AT GBS i
A, RS EE AR R R T I B TR 2
W K, s B AET A L GBS IR YL R R
TZ580% " (HAEAR IS AR A5 5
X, 3k BEAH G Y it A AR T IR BeA AR 2Nz W .

TEFRE , i T3 GBS YA HE G, B = 2
WA T Rk, N F HLIX S F GBS 5T i
2SR PRI AT I R B A= i F AL, B RTT
RTT AR SCHE B, A A BBy ARG AR 4l 56 [
CDC f8 R #E1T GBS fififx, AW B 75 i X/
R R B R R i 22 0 UEAT GBS i, T f#
R HLIX 22 10 GBS & AEIR 0 K ™ 1 FUET A= L &G
JR, R GBS i Fa TR 2%

1 WN&EFZE

1.1 X %

WIFEAA 2016 4E 1 H £ 2018 4F 12 A E &K
A3 DX I Bt R i i SRR 25— B I B B 1™
H T4 35 ~37 JEATRHIERCA B GBS e iy 42
H, ABRE : OFRIG IR ; @78 2 38 A% X R B B
HIg i RN 2F 5 — B BE B i R S ik
AT FRAT4= 1 562 WG R 7Rk S Bl e % . HERR
Bl : QXU R 2 16 G0k ; @A W IR RAE (Anbl
PRI | I BRI FRAE ) s DU IR G I HoAth
FRGEPR (CUNEE L DT RERSAT | AN EOR 5 S
IREARAEE) s @FF AT 2 J8 Pl T Hi s 25 ek
AP ; QU YR ] A G PR s s @ R A2
PIZATHE ™ s AR 2R (s ) S 34 R i
R, ANFFTARAF AR X 5 e 8 B 2% B 2L vfe
(2018-SR-252) , FIr 5 2 A4 2 8 Jn i el 45 .
1.2 GBS fiifs ik

WFFE N BRI 2010 432 [E CDC 45 R AT HL

MO e A% 35 ~ 37 SR, B 07, i
P TR T 0 R EE A B bR A . BIE R
ACRAE S A B AL BRI AR BRIE 28 i 2 1
) BT T, A T T RN R A
TR ITCEAI T RRABE T 1/3 Akt —JH
AREPAMEFIPEY KA. EMbRACREE  HTCH
FFAEANLT ] AL THEZIMLE 2 ~ 3 em AbER:—
R 530 o BB J B Z0K R B A A A e
Z G FRA OR) e T BR R AR ) TR
ABRAFAE 1Y GBS HEHIE B (o 57 2 WA 41
@ULHES GBS T, R GBS BTk,
1.3 25t )y i

JI A GBS BH A5 A< 24 3 47 24 ) 0% v ik
B, @it E-test 7 AR Z R VIA HFHER W
MER AHER AN AZER R s
2 FI sl VPR ER A d NI R R AR R T
PRI A I P R 6T DU B 3R A B . R S IR IR
FNSE 56 25 R #E P9 2 ( Criteria of the Clinical and
Laboratory Standards Institute, CLSI)2012 Rtn ifE
MBS
L4 AR R

RN % IR A TR R
A Z S AR BEDT Iy 2, X BEEE B AT 1]
I o ZEIOEAE AR AR A F R RS

BEL, 7 3 W A SR AR S W 7 =X R R

SiE JRIT RO, B A LA SR e AR AR LB T i
WUAURE % A JLEEAE WE 4P % (neonatal intensive
care unit, NICU) &,
1.5 Stk

K] SPSS 24. 0 BAF AT G0 M. T
VORISR £ FRifE 25 (x +5) 3R, AL H] L #
SR ¢ K5 s THECRORE LU R (A o) R R
H K56 5 Fisher's ¥k %, P <0.05 2R
At E L,

2 H5 R

2.1 IEURMIDIZEIE GBS A H

LGN 13 000 242243, Horh 475 44 GBS Kl
SRR B E R R N 3. 65% (475/13 000) , Hirp
GBS 7EBHIE FPEFE RN 2. 33% (303/13 000) , 7E H.
IR E RN 1.75% (227/13 000) , W36 1,
X EARAS B SR AR KGN, GBS BH ARG i S48 i T
56.77%(172/303) , #E/~ GBS &ML R BREAL,
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EL AR REPE R GBS it

UEYRIEINZ2 4 h GBS 1Y & Kl R AE 2 4E 00 A
AL REAE3S A M 10 HEH LT GBS & = 1
(¥3P<0.05), K 1,

R 13000 24 % L AL R 0 A3 A EL I B AE 3R T A6
&R
Table 1 The colonization of group B streptococcus in vagina

and rectum of 13 000 women with late pregnancy

L E HZJ N
Bl A & if
fH B
FHE 55 248 303
(5 172 12 525 12 697
&t 227 12 773 13 000
- 20164
—- 20174

—— 20184
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Figure 1 Group B streptococcus ( GBS) colonization
rate fluctuations during 2016 to 2018

2.2 GBS FHPEARA 2 U g0 45

475 %4 GBS PHPEZL I AIRRAR 432 HY B4 B Ak ot
PUE 2 USRI 2% 2, S5 BER Sk Al b
FARTIM H R ERIAIT GBS W L2549, Bk
XA B OB R 215 R DU IR R 24
2.3 52N GBS R B R AT

R 4 GBS i 5 45 3, % 22 15 4y S BH M 4

R3  BHHEERE (GBS) MG BITEZ 0 — PR L AL

R2 B REHERREON W DR 259 i) SR e 45 R

Table 2 Antibiotic susceptibility of group B streptococcus

[n(%)]
BN EL o L1 fit 2
kAt i 475(100.00) 0(0.00) 0(0.00)
ThER 475(100.00) 0(0.00) 0(0.00)
2 e g 475(100.00) 0(0.00) 0(0.00)
RV 462(97.26) 13(2.74) 0(0.00)
HER 444(93.47) 31(6.53) 0(0.00)
EERE 332(69.89) 0(0.00) 143(30.11)
TEME R 214(45.05) 33(6.95) 228(48.00)
R 181(38.11) 46(9.68) 248(52.21)
7N 54(11.37) 0(0.00) 421(88.63)

(n=475)FIBAMEL (n =12 525), FHTEAH S5
PEAUAR IS 2= RS B2 R g3
X (¥IP>0.05), W33, 45N, KA
1 R AR BT B AN SR RZ I GBS A AE 1Y
2.4 GBS @EMEX UL URES 7 (1500

GBS FH P 20 Jif B L 7 J O 7 40 ) /%
o BrE JLAETS AR MO E & AR R B s T
FAPELL (3 P <0.01) (HW4L 0607 =X i L8
K NICU AR T B 225 (¥ P >0.05),
W4, S54RI KR4 GBS Ml ] fE 2 4
TIEE SRR K45 Ja (49 JRURS:
2.5 FRFPEME PO 25 Y5 GBS e AR BEEE S R
AL

R A8 0 060 7 2 15 Y90 B A FH B TR 245 908 GBS
BHEZAA 5 252 (n = 152) FR FHZ54H (n =
323), M5 R H A A ARy 2 s ik
PR ES BTGB X (¥ P>0.05); HZh
PRI BT AR JLIERYE NICU AR B A
TRHAZYH (P <0.05 3% P <0.01), £S5, 4
R RPUH 2167 T Lk GBS FHM: A2 101
BERZE

Table 3 Comparison of hasic conditions between group B streptococcus (GBS) positive women and GBS-negative women

[x+sBn(%)]
4 5l n AR (%) ik =35 % i LUl S| IR E =30 kg/m?
GBS FHPEL 475 30.3+4.0 79(16.63) 313(65.89) 220(46.32) 76(16.00)
GBS B4 12 525 30.0+4.5 2289(18.28) 8642(69.00) 6262(50.00) 2380(19.00)
t/)(z{_a — 1.703 0.830 2.056 2.479 2.692
P1E — >0.05 >0.05 >0.05 >0.05 >0.05

“—" O RHR.
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R4 BHHERRE (GBS) FHYES FAYEZ 0GR IRES 5 HUER

Table 4 Comparison of pregnancy outcome between group B streptococcus ( GBS) positive women and GBS-negative women

[n(%)]
A n e Jie g L 4 7S i PR IR i JLE A
GBS FHPEH 475 175(36.84) 116(24.42) 47(9.89) 53(11.16) 38(8.00)
GBS BAtE4H 12 525 4384(35.00) 2255(18.00) 238(1.90) 876(6.99) 751(6.00)
ALE) — 0.681 12.638 136.408 11.958 3.224
P1E — >0.05 <0.01 <0.01 <0.01 >0.05
HoHl n ek JLAeT Btk JL 5 B A LI AME NICU
GBS FHPEZH 475 1(0.21)* 8(1.68) 10(2.11) 34(7.16)
GBS M40 12 525 4(0.03)4 50(0.40) 37(0.30) 1006(8.03)
Al — — 14.244 36.741 0.475
P1{E — >0.05 <0.01 <0.01 >0.05

“—7 O EH . * Fisher KETAAG G ; * 46 T 3 B e 25 I0RE ;22 B30 T PF IR 930 08, 1 0 5C T e 35 ILAE , 1 5 56 T 2 B il 3 s .
NICU : 4z L AE WP %

RS WBPEHIZGFR 251 B REHEBR B FH 22 00— B SOR R AL iR 4h Ja) LA

Table 5 Comparison of basic conditions and pregnancy outcome between group B streptococcus positive women received antibiotics

treatment or not

[x+sB n(%) ]

4 n PHEER(E) =358 BT B EA RBRIREC=30 kg/m? PRI BiAE LR AE NICU
FHZH2H 152 30.14.0  24(15.78) 95(62.50) 74(48.68) 20(13.16) 14(9.21) 5(3.29) 12(7.89)
RHIZH4 323 30.4=x4.1  55(17.03) 213(65.94) 168(52.01) 58(17.96) 72(22.29)  66(20.43) 54(16.72)
1 ME — -0.601 0.114 0.538 0.458 1.734 11.927 23.896 6.726
P — >0.05 >0.05 >0.05 >0.05 >0.05 <0.01 <0.01 <0.05

“—" . JCHCEE. NICU A LT RE e b=

3 W i

GBS 25 [ [ 7™ ] ) 22 B e 1) B B0 i 1A
T GBS YL xBf B2 4 ) P J 5 5, 5% [ K
NG X LR T 1 A . A 48 T R ) R s 5 i
FERETESE , GBS B i ™ 1 I A A5 2 i
TR,

H R A BIF 98 48, 23Kk GBS SEH R AN
17.9% ,AE P e i (22. 4% ) , HR 2V (19.7%) |
KR (19% ) , 37 3 e i (11, 1%) ' BF5E K
GBS 753 [H & Hh g fH R 22 K, 0 3.5% ~
32.4% " ARICYER R, 2040 W R G ) GBS
FEFEE N 3.65% , B AR T E A K-, 3 [ 1 i
ERAE, GBS £ th 2 Z R KR M52, 4%
SRAERF ] R SRR KBS ZRIAAE S IR
R H R B R 0 R AR 4 R A B
JRA , RE R ARG GBS 1Y & bR, A B
5% K BRI 2 584 DL-GBS %41 GBS 1537304
ARG, Z ARG CE IR IR, 5E5ERE

FE R HLER Rl 25 B FHEAF 5% R 97. 2% , AT
BN 100% , FE I I AR DU 75 22, 156 B A B
TR ZE R R TTEEM . R TFREACRE AW
BEAES 0 7= IS A T A 40 R R B ROR B,
HEFRATIN AR A R B BB R AT RN, 5 B
N ERA R B IE | B REAS RS, GBS BK L
Bl E SR T RE AR 4 50% T AR SR
RHIAS W TR LA &5 5, BGE L L SRR A
11.58%(55/475) , WA A5 i B I FEASfd GBS 1Y
KRBT 56. 77% , 78 FE R M 2. 33% $2 5 %
3.65% ., UL, AR LA GBS AR EAIK
ST DA Wk B 3 NAE GBS /e A Y FLSEE L
AR, GBS EHL R S 2 PRl g
FEAZR (1 Al R T e T ST RE R R A FE AR
e R 5 T GBS A ok o 4 ; W B T2
MR iz s FE R 1 Ahiz shisk /b, HLIR G g g
TR, BFFEEEN B PRI BB M S BT GBS
FER A WFIE & A Al e th AR = T 5L
B IR 7 0, B AR RE R I i s A A
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TUH DA L4 | [FIEDHE PR s 835 Sie 7 Ak, I 5
T GBS EAHFMEMY ) A SCER BRI B
GBS JEML MY Z= 15 P40 A, 10 H pg 5t SR Hh 12 28
5,3 A AR E , R AT 14D GBS £ i B i
AR AT AR =, T e S RS | i 210 &
PRI RS MUAS A E , NI 5280 GBS M L3

J[E CDC HL7E 1996 4Fghimifn 1 ™1 B #f
HEBR AR K TR 46 B, T R R AR P AR T
W5 287 VR8T A2 )L GBS Wi i — 2k 25t R
EARSCBERE T GBS XSl b T R RIS
A Y 114 SRR 1 35 100% , 0P R P MRS B2 1
25U 73 IR 97, 26% F1 93. 47% AH Ay U /b
U2 R T, O B 2R SOR A e e AN S
PR ZY I R LSk #0028 T 5 B R R — 4 H
25, AWBIFERI T GBS X 55 & AHURME ,
HATC 28 298 &3 GBS XF B-I4 Bk it
P25 0 i /NP TR VAR B R i R IR A B
it 7 B 2 UBME AR GBS BER

GBS BHPE 2 101 JH: W6 100 163 o L o 1) A A o3 A
T o ARSCHERHEIR , GBS BHE 230 R IE % % A
Him ik 24, 42%, B & TR (8% ~
10%) 2" WFFTIA A, GBS X 4% B i H A 1R 58 1)
WAL RN 235 T, AT S RORE I N B & AR O
FLRT 7= A 8 K R, T R 2 R A0 2R 0 o R
PR [EEE T GBS fouis Jrii: 41 i 26 Bt
K BibA J& 5 — s BEORST I0 2 D e 4 i RE 2 1
AR 285 I 2 T R RN A SR AR 2R 2 T S UK
BB R A R R R B = ) B N R
Z—, GBS B 5 £ R A IR R 5, NI &8
45, 5 B HARWE TR A R I (]
AER 35 ~ 37 JA AR ML R Z R E R AR I R
PAWFIT, FEENABFIT 2 A ) 2 A BT ORIy
FRAAHIFSE AR XS GBS 55 7= 2 [|] {1 & R 45 Hh B
A VLRI HRIE

GBS JE& e 3 EOH A LAET- AR 4™ 5 A )
M, EREHEAA M = TR A JLBETS, Ho
20% A8 T A= JLIWURLIE Ko LR R ™, 7 % e
H LR R A 5R, GBS YL S 5 e i AE LI I e
e LR N GBS JRE SR A2 H B A LG
RN TG R XBIT AL AR Y R AL 5T
HuIX 234 BIFEFili 5 (8 A= LI A 2L 2L AT T
E2EESE, GBS (Kt F ik 65% . ik L&
YR8 R ) T ZEBOR B B2 GBS, BT

B A JLAE T 91 A A 7305 B g 351 K I R AG 56 , AN E
BIAET S GBS BRYLHHE

FEE CDC F5 ra #E UUAE JR -5 1 il i 7= B
Btk T E A HE WA R Ay &
JOFFE G/ 480 J7 U ki b, s b
6 h 240 7 U; @3k 45 24 h 1 o KT,
T H &R et 255, AN — 20 [ i
W, 200 R BT 25 9 18 50 Y LI PR 75 B 17 1
RJUHEFE IR CDC 5 5 7 &, Ja ZL i 58 vl M 4
GBS Kl 25 S AT AT REMENT Y, X 2 a3 a1,
VISRAS B AR IR TT LR 25 5 5 . AR g x) 42
R HPUR YT T o e, 45 1 R
T 5 Ao FH P B 25 W RE S 2 3% GBS JER L A2 1A 1)
RRBGE R,

ZE LTk, BAR GBS M R AE 22 T P AR,
AHECHE N T B B R 1 RS a0 S B 1] X 2
B2 AR T GBS iy, 38 11 B 14 o FH B R 24
YIHE B S A B B R ) RS, B R A
R TUAAE R BB GBS BYL A9 B ik, M4
SCERHE R Sk A AT E A GBS B iy —
2 TiBE 24,

S 3k
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