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Abstract: Objective To explore the changes of serum inflammatory factors, Th1/Th2, and 3 -chorionic
gonadotropin (f-hCG) in pregnant women with group B streptococcus (GBS) infection and their predictive value for
the occurrence of premature rupture of membranes (PROM) and pregnancy outcomes. Methods A total of 168
pregnant women with GBS infection and 200 pregnant women without GBS infection who were admitted to our
hospital from March 2016 to January 2019 were selected. According to whether PROM occurred, pregnant women
with GBS infection were divided into non-PROM group (n = 147) and PROM group (n = 21). The serum
inflammatory factors and Th1/Th2 cytokines [interferon-y (IFN-v), IL-2, IL-4, IL-10], B-hCG levels, incidence of
PROM, pregnancy outcomes, and neonatal Apgar score of patients with and without GBS infection and PROM were
compared. Logistic regression analysis was used to analyze the factors affecting the occurrence of PROM; receiver
operating characteristic (ROC) curve and area under ROC (AUC) were used to analyze the value of PROM; and
Pearson was used to analyze the correlation between each index and the Apgar score of the newborn. Results The
levels of IL-1, TNF-a, IFN-vy, IL-2, B-hCG, and the incidences of PROM and adverse pregnancy outcomes were
higher in GBS infected persons than in those without GBS infection (P < 0.05). The levels of IL-4 and IL-10 were
lower than in those without GBS infection (P < 0.05). The levels of IL-1, TNF-q, IFN-v, IL-2, and f-hCG were
higher in PROM patients than in patients without PROM (P < 0.05). The levels of 1L-4 and IL- 10 and Apgar scores
of neonates were lower than those of patients without PROM (P < 0.05). High IL-1 level [OR 3.161 (95% CI:
2.551, 3.916)] and TNF a level [OR = 1.985 (95% CI: 1.367, 2.883)], IFN-vy level [OR = 1.526 (95% CI: 1.269,
1.834)], IL-2 level [OR =1.809 (95% CT: 1.112, 2.943)], and B-hCG level [OAR: 2.944 (95% CI: 1.819, 4.765)] were
risk factors for PROM, and high IL-4 level [OAR =0.397, (95% CI: 0.204, 0.771)] and IL-10 level [OAR = 0.545
(95% CI: 0.531, 0.559) Jwere protective factors for PROM (P < 0.05). The predicted AUC of PROM was IFN-y > IL-
2 > B-hCG> IL-4> IL-1> TNF- o> IL-10, and the cut-off value were > 12.99 ng/ml (sensitivity was 61.90%,
specificity was 82.31%), > 10.6 ng/ml (sensitivity was 85.71%, specificity was 55.10%), >13 280.64 IU/L
(sensitivity was 90.48%, specificity was 46.26%), < 2.12 ng/ml (sensitivity was 71.43%, specificity was 62.59%), >
0.4 ng/ml (sensitivity was 66.67%, specificity was 69.39%), >435.56 pg/ml (sensitivity was 95.24%, specificity was
31.97%), < 2.12 ng/ml (sensitivity was 47.62%, specificity was 73.47%), respectively. The levels of IL-1, TNF-a,
IFN-y, IL-2, and B-hCG were negatively correlated with the Apgar scores of newborns, and the levels of IL-4 and IL-
10 were positively correlated with Apgar scores of newborns (P < 0.05). Conclusion High levels of serum IL-1,
TNF-a inflammatory factors, -hCG, as well as Th1/Th2 imbalance, appear in GBS-infected pregnant women, and
the detection of peripheral blood index levels can predict the occurrence of PROM and pregnancy outcome.

Keywords: GBS infection; inflammatory factors; Th1/Th2; chorionic gonadotropin, beta subunit, human;

fetal membranes, premature rupture; pregnancy outcome
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PIBC+ bRl (v 2 s) £on, R oK THEOR
AL LAF R 8% (%) Fn, FREH K5 5 221l
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2.1 GBSRE4H5 7 GBS LA MZ—MER
BIEL 3R

GBS /B 41 5 0 GBS R 4L A8 . 22, p= s
i, 255 E L (P>0.05), GBSEYL4
576 GBS &L 20 PROM &A= 3 . AN RAEURSS 7y kA4
R, ZHRAHRITFE X (P<0.05), GBSEY
T TC GBS B H . Wk,

F1 WE—BER BREREH ARIRERLE  #(%)
- . @f{i@‘/ ZJE 11(%) 7R (%) SRR RRITIRER 61(%)
(%,xxs)  28~34JH >34 )4 EZYE S| I 1(%) 281 B L
GBS 2] 168 3181505 49(20.17)  119(70.83)  78(4643)  90(53.57)  21(1250)  5(2.98)  10(5.95)
JCOBSIEH 200 3206+3.84  62(31.00)  138(69.00)  90(45.00)  110(55.00)  11(5.50)  0(0.00)  2(1.00)
X AH 0.539 0.146 0.075 5.635 4018 7.099
Py 0.590 0.703 0.784 0.018 0.045 0.008

TE AN RAEIRES SRR S5 L 7RI B LA R IRES SR A5 ™ o LIt OB LI % IR LA

2.2 GBS E#H5 X GBS BiAMFERIERDN
b3
GBS J& YL 2l 5 JC GBS & Y 41 1L 35 45 48 4 L 342,
ERAHEGH¥E X (P<0.05), GBSEYLAH IL-1,
TNF-a, IFN-y. 1L-2. B-hCG % JC GBS J& Y4 =,
IL-4. TL-10%JC GBS JBYL 20K, W2,
2.3 PROM#A5 X PROMAE—HRRARIBILLE
WAL . 2. P, 2RI

R L (P>0.05), W#E3.
2.4 PROM#H 5 X PROM 4 Il i& % 9 & F . B -
hCG 7k . #r 4 JL Apgar 4

PROM 4 IL-1 ., TNF-a ., IFN—+y . IL-2 &% B-hCG /K
F5JC PROM AL LU HK , 22 7 A e it 1 L (P <0.05) ,
PROM ZH % JC PROM 4 /55 . PROM 4 11-4, 1L-10 K&
Apgar ¥4 5 JC PROM 4 L5, 2R A S FE L
(P<0.05),PROM 4% JC PROM 41fik . W34,
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®2 WMAFKREMBEEIERLE (Gxs)

GBS L0 168 035+0.14  519.03 +174.95 1204 +1.17  1057+128 2.19+0.36 255+0.76 14 595.48 + 3 882.64
JEGBSEG4]l 200 0.25=+0.11 435.88 £ 168.26 10.96 £2.23 9.18 £ 1.61 2.72 £0.57 291+0.52 9621.57 +4 122.61
A 7.67 4.637 5.657 9.044 10.429 5.369 11.838

PH 0.000 0.000 0.000 0.000 0.000 0.000 0.000

R3 WAHBERARLE (%)

PROM 44 21 32.85+4.86 5(23.81) 16(76.19) 8(38.10) 13(61.90)
JCPROM 4H 147 31.66 +5.08 44(29.93) 103(70.07) 70(47.62) 77(52.38)
t I ME 1.009 0.333 0.670
P 0.314 0.564 0.413

x4 FHEBREMBSEIERR.S-hCGKEE ApgariEHttE (x+s)

PROM £ 21 041+0.12 599.84+170.25 12.86+1.19 1146+131 198+038 2.11+0.70 16383.77+3901.55 8.23+1.19

JCPROMAL 147  034+0.14 507.49+175.62 11.92+1.17 1044+128 222+036 2.61+0.77 14340.01 +3858.36 8.85=x1.11

t{H 2.178 2.262 3.437 3.406 2.838 2.813 2.268 2.373
PfE 0.031 0.025 0.001 0.001 0.005 0.006 0.025 0.019
25 HIMBAEREMAENES 1IL-2 /K F-[OR=1.809 (95% CI: 1.112, 2.943) 1}

DL 6 R A B LA o s e D& S e B-hCG 7K F[OR=2.944 (95% CI: 1819, 4.765) ]}
HEbRH F1E REE 7 2 B2 Logistic WIAZM, 455, TRIERBEREMBIRINE 7 1L-4 K F[OR=0397
5 1L-1 A F[OR=3.161 (95% Cl: 2.551, 3916) |.  (95% Cl: 0204, 0.771) %5 1L-10 K V[ OR=0.545
TNF—a 7K -[OR=1.985 (95% CI: 1367, 2.883) |.  (95% CI: 0531, 0.559) JJ2Jif 55 i S 47 PRl 3%
IFN—y K F[OR=1.526 (95% CI: 1269, 1.834) ]. (P<0.05). W5,

®5 BRIREBFNIE R Logistic @A S

IL-1 1.151 0.526 4.786 0.027 3.161 2.551 3.916
TNF-a 0.686 0.284 5.830 0.012 1.985 1.367 2.883
IFN—y 0.422 0.211 4.007 0.039 1.526 1.269 1.834
1L-2 0.593 0.305 3.778 0.041 1.809 1.112 2.943
1L-4 -0.925 0.486 3.621 0.044 0.397 0.204 0.771
IL-10 -0.607 0.289 4.416 0.031 0.545 0.531 0.559
B-hCG 1.080 0.477 5.124 0.025 2.944 1.819 4.765
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2.6 ROC 7 #f Zi5trxtba FE R A UM A (B
I i BB A AUC TFN-vy 5 K, H 0.754,
IFN=vy> IL-2> B-hCG> IL-4> IL.-1> TNF-a> I1-10,
W AR N 12.99 ng/ml (RN K 61.90%,
PE R 82.31%) . 10.60 ng/ml (HUENE Hy 85.71%, 4

S PE55.10%) . 13 280.64 TU/L (U S 90.48%
S SEEN 46.26%) . 2.12 ng/ml  (FUEE N 71.43%,
SR 62.59%) . 0.40 ng/ml (FEUEAE N 66.67% ,
B SN 69.39%) . 435.56 pg/ml (I E N
95.24%, HE5EMEN 31.97%) . 2.12 ng/ml (U N

4 B
iR

47.62%, FeFPER 73.47%) . WK 1 FIK 6,
10 F 1.0
0.8 0.8
g 06 I = @ 00
2 il i
B 04 = B 04
0.2 — TNF-a 0.2
0.0 I I I L 1 0.0 1 1 L L 1
00 02 04 06 08 1.0 00 02 04 06 08 1.0 00 02 04 06 08 1.0
1R 1-H5 1-F¢ 5k
1 FIEFRTUN AR PE A & & 1 ROC i &
*6 EiEHEMNREERNROCHHTER
» 95% C1 95% CI 95% CI
£zt T AUC Z18 PME % etk %
FRR BR BR BR
IL-1 0.40 ng/ml 0.679 0.556 0.803 2.844 0.005 66.67 0.454 0.828 69.39 0.615 0.763
TNF-«a 435.56 pg/ml 0.634 0.514 0.754 2.182 0.029 95.24 0.773 0.992 31.97 0.250 0.399
IFN—y 12.99 ng/ml 0.754 0.644 0.864 4.521 0.000 61.90 0.409 0.793 82.31 0.753 0.877
IL-2 10.60 ng/ml 0.742 0.630 0.854 4.227 0.000 85.71 0.654 0.950 55.10 0.470 0.629
IL-4 2.12 ng/ml 0.680 0.561 0.799 2.965 0.003 71.43 0.500 0.862 62.59 0.545 0.699
IL-10 2.12 ng/ml 0.622 0.499 0.744 1.946 0.045 47.62 0.283 0.676 73.47 0.658 0.799
B-hCG 13280.64 TU/L.  0.732 0.629 0.835 4.427 0.000 90.48 0.711 0.974 46.26 0.384 0.543

2.7 RIEtR5#FHEIL ApgaritsrBytE X
IL-1., TNF-a. IFN-vy. IL-2. B-hCG /K F5
B A )L Apgar PF 43 2 £ AH ¢ (r =—0.185. -0.303., -
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B R BE BR TR Y #F 1IL-1 K P55 TE B R B R 1A e

+ 83 -



FpIE AR ek

41314

L A R R TL-1 /K P 4 0 R R
Hifk— it 7 Z R R ER, [L-1&
G Ll R A GRS R 2, 58 AR L Apgar 143 &
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