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Abstract: Background Syphilis mother-to-child transmission causes hundreds of thousands of adverse pregnancy outcomes
globally each year, with China's prevention and control situation being particularly severe. Although penicillin treatment during
pregnancy is the core strategy, controversies persist regarding the optimal timing of treatment, the management of serofast
populations, and the effectiveness of standardized protocols. Objective To evaluate the effect of different treatment regimens on
serological outcomes in infants born to mothers with syphilis, and explore the clinical implications of variations in treatment timing
and duration. Methods A retrospective cohort study design was performed in pregnant women with syphilis infection in
Changzhou from January 2015 to December 2019, and the patients were categorized into untreated group, single-course group, and
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double-course group according to different intervention methods. The time of syphilis-specific antibody conversion in infants, time
of infection exclusion and changes in maternal non-specific antibody titers were compared among the groups by stratified analysis.
Results There were no statistically significant differences in demographic characteristics such as age, ethnicity, education level,
marital status, syphilis stage, and mode of infection among the three groups (P>0.05). However, significant difference was found in
the reduction of serum titers among pregnant women in the untreated group (n=145), single-course treatment group (n=116), and
double-course treatment group (n=148) (P<<0.001). Additionally, double-course treatment shortened the time to seroconversion of
treponema pallidum antibodies in infants [M (IQR): 6(3, 12) vs 9(6, 12), P=0.008]. There were no significant differences between the
single-course and double-course treatment subgroups in terms of maternal serum titer reduction, the time to seroconversion of
specific antibodies in infants, and the time to exclusion of syphilis in infants (P>0.05). The therapeutic benefits for pregnant women
with fixed serum titers were limited, and there was no significant difference in the time to seroconversion of antibodies in their
newborns compared to the untreated group (P>0.05). The difference in titer reduction between the high titer group and the low titer
group was significant (P<<0.001), mainly manifested in the high titer group, where titer reduction was significant after receiving
single-course and double-course treatments [M (IQR): 0 (0,1), 1 (0,3)]. Using factorial ANOVA combined with the Bootstrap
resampling method (each factor combination subgroup was sampled 80 times for validation), it was found that the interaction
between different treatment intensities and high/low titer levels was extremely significant (P<<0.001). Moreover, in the high-titer
group, more pronounced titer changes were observed with increasing treatment intensity, resulting in greater patient benefits, which
aligns with clinical practice.Conclusion Completion of a full course of penicillin therapy prior to delivery accelerates the recovery

of serologic conversion in infants, but the need for therapy in serofixed pregnant women also needs to be reassessed.
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Tab.1 Analysis of demographic differences between the

three groups (n, %)
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Tab.2 Comparison of the characteristics of serological outcomes in mothers and infants with syphilis infection during

pregnancy under different treatment intensities [M(/OR)]
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Fig. 1 Follow-up and outcome observation process for pregnant women with syphilis infection
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Tab.3 Comparison of the characteristics of serological outcomes in mothers and infants with syphilis infection treated with
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Tab.4 Comparison of the characteristics of serological outcomes in mothers and infants with syphilis infection treated with

two courses of therapy at different time points [M(/OR)]
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Tab.5 Comparison of maternal and infant outcomes in pregnant women with syphilis serological fixation according to
different treatment intensities [M(/QR)]
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AR TPPA BHMEFT AR L, BREGIS M e KA
JUAN, HoAR R i 3 A 5 Pl g v, (H SRR
MFRET R T, X — i S ARIF I 45 R —3K,
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Bl, BIERAITRARFERIT L, 24 hiedl
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Tab. 6 Comparison of maternal and infant outcomes in pregnant women with syphilis in the high-titer group and low-titer

group according to different treatment intensities [M(/OR)]

Efaan e i 2 iSEEE INTLLREAR UL
ARIRIT Hy7E pLigi ARIRIT g TR H{§  PfH

AR A(n=409)
SR S UASEE B
B A By (n=177)
B LHERR My R 1
H 13 (n=219)

9(6,15)(n=4) 12(12,18)(n=7) 6(6,12)n=17)

9(6,15)n=4)  9(6,12)(n=11) 6(6,12)(n=19)

0(0,0)n=21)  0(0, )(n=36)" 1(0,3)(n=42)"

0(0,0)n=124)  0(0,0)n=80) 0(0,1)(n=106)  50.893 <0.001

9(6,12)(n=67) 12(6,15)n=28) 6(3,12)(n=54)  11.812  0.038

6(6,12)(n=84)  6(6,15)n=35) 6(3,9)(n=66) 7457 0.189

P NPT LA B F VAT :a b 2 ARG SR R A LE P<<0.05.
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Tab. 7 Results of the two-factor factorial ANOVA on titer
change (x*s)

~ HZEB: AR
£zt

Bl:KIG¥7 B2: HUyT R B3: XUTHE

I AT =T
Al: i
A2 AIKTH R

iR T 225301 F . P
KA

0.2+0.1
0.2+0.1

0.7+0.1
0.2+0.1

1.9+0.4
0.6+0.1

(INZ AB [HIZZELAE A R T

3EH AXB 526.302, <0.001 N
2X)

1317.817, <0.001 (N % A & KF A2 & TEE )
HZB 1624.099, <0.001 (B 3 B % /K V- [ b #H1E 22 5

—O0—Al: FiHEA
—o—A2: KA

(3]

AT H KT

O 1 1 1

B1: RIGSF B2: —J7 7 B3: T
B2 AEEFRENSREERZENIELMERR
Fig.2 The interaction effect between different treatment

intensities and high/low titer levels
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