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Abstract
Background

The incidence of pregnancy syphilis remains at a high level in China. Studies investigating the in�uencing
factors of pregnancy syphilis are mainly concentrated in economically developed areas. Limited studies
were conducted in northern China. This study mainly aimed to explore the related factors of pregnancy
syphilis and examine the association with the risk of Hypertensive disorders of pregnancy.

Methods

This case-control study compared pregnancy syphilis cases, matched (1:1) to non-syphilitic pregnant
women controls by age, which was diagnosed in Changchun between January 2014 and December 2018.
Multivariable logistic regression was used to identify potential correlates of HDP in syphilis populations.
Then a propensity score-matched method was conducted to match pregnancy syphilis with and without
HDP, and further we explore the related factors of HDP in syphilis by multivariable logistic regression.

Results

In our study, the median age of syphilis in the case group was 28 years (range 16-53 years). A high rate of
syphilis-HDP co-infection 49/349, 12.3% was observed in syphilis patients and further research revealed
an association between syphilis and HDP. Multivariate analysis indicated HDP in syphilis was
independently associated with Dysmenorrhea [adjusted odds ratio (a OR) 5.413, 95% con�dence interval
(CI) 2.410-12.158], Maternal anemia (a OR 3.808, 95% CI 1.833-7.911), Total cholesterol (a OR 3.144, 95%
CI 1.485-6.655).

Conclusion

Syphilis infection in pregnancy associate with the increased risk of hypertensive disorders of pregnancy,
attention should also be paid to the occurrence of HDP in the lower age group, to further prevent the
occurrence of stroke, cardiovascular disease. Besides, Dysmenorrhea, Maternal anemia, Total cholesterol
may be risk factors for HDP in syphilis.

Background
According to estimates by the World Health Organization (WHO) in 2007, pregnancy syphilis remains a
public health problem worldwide and proposed to eliminate mother-to-child transmission of syphilis by
2030(1). Globally, approximately two million pregnant women are infected with syphilis each year and
nearly 90% of the cases occur in developing countries, less than 10% have not been diagnosed and
treated (2–4). Syphilis left untreated, or inadequately treated, transmission of syphilis from mother-to-
child during pregnancy can result in serious adverse outcomes for the unborn child in up to 80% of cases,
such as congenital syphilis (CS), which can cause severe sequelae or fetal, neonatal, or infant death(5, 6).
Relevant researches were reported that different provinces in China suggest progress toward the
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elimination of Mother-to-child transmission (MTCT) of syphilis, the incidence of pregnancy syphilis
remains at a high level(7, 8). Previous research on pregnancy syphilis in China mainly focused on
economically developed areas, such as Shenzhen and Shanghai, few studies were conducted in northern
China(9, 10). Therefore, it is necessary to discuss the in�uencing factors of pregnancy syphilis in northern
China.

On the other hand, previous large studies suggested that co-infection with syphilis would increase the risk
of hepatitis C virus (HCV), hepatitis B virus (HBV), and human immunode�ciency virus (HIV)
infection(11–13). However, in the related studies of the factors associated with syphilis in pregnancy, a
study was reported an increased incidence of hypertension in the syphilis group(14). 25–45% of women
with an HDP will develop hypertension within �ve years of delivery in the normal population(15).
Corresponding in pregnancy syphilis, whether syphilis infection is related to the risk of HDP remains
unclear. Therefore, we are concerned about the occurrence of HDP in pregnant syphilis.

HDP and syphilis are in�ammatory conditions can contribute signi�cantly to adverse maternal and fetal
outcomes(3, 16), women with HDP have increased risks of post-pregnancy hypertension, Cardiovascular
Disease (CVD), stroke, and the long-term risk of cardiovascular disease for children(17, 18). And HDP is a
major cause of maternal, fetal, neonatal morbidity and mortality, which became the second leading cause
of maternal death in China(19). Although signi�cant efforts have been made, a study in Ukraine in 2019
found hypertensive disorders of pregnant women were 2.4 times more common in women of the main
group, while a greater percentage of this disorder was recorded among women in the main group who
were ill with syphilis (35%)(20). This reminds us, syphilis with HDP may lead to more serious
cardiovascular disease. At present, researches about other factors associated with syphilis infection,
such as Chronic disease-related indicators, which potentially affect the CVD, are limited.

The main objectives of this study were to explore the associated factors of syphilis in pregnant women,
examine the association with the risk of Hypertensive disorders of pregnancy and understand the related
factors of HDP in pregnancy syphilis. Providing advice and measures to prevent the occurrence of HDP in
syphilis women during pregnancy and diseases such as CVD, stroke after pregnancy to promote the
health of future generations.

Methods
Study population and data collection

A retrospective case-control study was conducted in Changchun Maternity Hospital, Jilin Province, China,
from January 2014 to December 2018. During this period, a total of 109609 inpatients were screened for
syphilis infection by serological tests. All of them, 412 had positive serological tests for syphilis and
ultimately were diagnosed with syphilis based on clinical presentation, clinical data, and medical history.
Excluding 8 cases with incomplete or missing information and 6 cases with uncertain serological
examination results, in total 398 patients were included in the case group. Of the remaining 109,197 non-
syphilis inpatients in the hospital, 398 inpatients were matched (1:1) by age were randomly selected to be
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included in the control group (Fig. 1). Then according to the 2013 ACOG guideline HDP diagnostic criteria,
a total of 49 cases diagnosed as HDP in the case group were included in the HDP group, 147 of the
remaining 349 syphilis cases without HDP were selected to be included in the non-HDP group using the
propensity score method after adjusting the covariates, and subsequent analysis of HDP related factors
were performed. The research design has been approved by the Institutional Ethics Committee of
Changchun City Maternity Hospital, Jilin Province, and was found to comply with national legislation and
the Declaration of Helsinki guideline.

TPPA: Treponema pallidum particle agglutination test

RPR: Rapid plasma responsive ring card test

Variable De�nition

In this study, we analyzed some variables related to pregnancy syphilis and HDP in the syphilis case
group. All blood samples were collected early in pregnancy, and related blood biochemical indicators were
tested. De�ne changes in relevant blood biochemical characteristics according to their respective
diagnostic criteria, such as C-reactive protein (CRP), RPR titer, Total cholesterol (TC). Dysmenorrhea was
de�ned as acute menstrual pain around or during menstruation, often accompanied by other symptoms,
such as gastrointestinal dysfunction, irritability, depression, etc; Gestational diabetes was de�ned as a
glucose intolerance that develops during pregnancy; Viral hepatitis was de�ned as a disease caused by a
variety of hepatitis viruses infected by liver cells and mainly manifests as nausea, pain in the liver area,
loss of appetite, and fatigue; Maternal anemia was de�ned as Hemoglobin level <11.0 g/dL during
pregnancy; Abortion was de�ned as spontaneous abortion during pregnancy; Adverse pregnancy
outcomes (APOs) were de�ned as early fetal deaths, stillbirths, neonatal death, preterm birth, low birth
weight, and congenital syphilis (CS); Premature rupture of membranes (PROM) was de�ned as when fetal
chorio-amnionic membranes rupture at any time before the onset of true labor; Turbid amniotic �uid was
de�ned as meconium, fetal fat, cholestasis, mixed with amniotic �uid, including bloody amniotic �uid;
Umbilical cord abnormality was de�ned as fetal blood �ow is reduced or interrupted due to altered
structure or function of the umbilical cord; Un-treatment in pregnancy was de�ned as not receiving or
insu�cient treatment; Premature abruption was de�ned as the premature separation of the placenta
before birth after 20 weeks of gestation.

Clinical diagnosis of syphilis and HDP

This study clinically diagnosed syphilis by combining serological diagnosis and disease history
(including clinical features and/or patient history), which is consistent with our previous studies(21, 22).
Laboratory tests for syphilis were performed using the Treponema pallidum particle agglutination test
(TPPA) and the rapid plasma responsiveness test (RPR) to diagnose patients with syphilis(23): (1)A
history of syphilis infection 2 Clinical signs and symptoms of each stage of syphilis 3 TPPA positive
and RPR positive and simultaneously perform RPR titer determination.
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 Hypertensive disorder of pregnancy, which is de�ned as hypertension diagnosed after 20 weeks of
pregnancy, including: pregnancy-induced hypertension syndrome; pre-eclampsia; eclampsia. Other
obstetric complications: uterine rupture, placenta previa, etc, medical complications (heart disease,
embolism, etc.), kidney disease (urinary tract infection and chronic kidney disease), lung disease (Upper
respiratory tract infection), diabetes (including gestational diabetes), AIDS, cancer, etc were excluded (24).

Propensity score matching analysis

Propensity score (PS) refers to the possibility that under certain covariate conditions, an observation
object may receive a certain treatment (or exposure) factor. Propensity score matching is to �nd one or
more individuals with the same or very close PS value from the control group for each individual in the
case group as a control, �nally the confounding variables of the two groups tend to be balanced and
comparable. Due to some variables in the HDP and the non-HDP group are not completely proportionate,
PSM is used to match the HDP patients in the syphilis case group with non-HDP patients to reduce the
potential confounding bias. Before matching, the χ2 test was used to test the balance of potential
confounding factors in the two groups to include variables for matching, the R package "MatchIt" was
used to conduct propensity score matching analysis. Finally, 49 HDP patients and 147 non-HDP patients
were included for follow-up analysis.

Statistical analysis

All statistical analyses were performed using IBM SPSS version 24.0 for windows and R Studio version
4.0.3. Chi-square tests were used to compare the distributions of Sociodemographic and clinical
characteristics between case and control group. Univariate and multivariate logistic regression analyses
were performed, calculated adjusted odds ratios, and 95% con�dence intervals. A Multivariate logistic
regression model was used to identify potential correlates of HDP in syphilis populations, analyze the
associated factors of HDP after propensity score matching by adjusting for the confounders. A p-value of
≤ 0.05 was taken as statistically signi�cant.

Results
Sociodemographic and clinical characteristics

The distributions of socio-demographic and clinical characteristics of pregnancy syphilis cases and
controls are shown in Table 1, and there were no signi�cant differences between cases and controls on
the matched variable (Age). Compared to the control group, the median age of pregnancy syphilis was 28
years (range, 16–53 years). Most cases and controls are in the 25-29 age group (39.2%;41.0%), which is
consistent with the results of a 10-year review in Shenzhen, China(25).

There were signi�cant differences in the distribution of study places, the urban population in the case
group accounted for 62.3% (248/398). Between the two groups, there are also signi�cant differences in
the lack of paid occupations, the great majority of which are lack of paid occupations (71.6%; 62.6%).
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Compared to the non-syphilitic pregnant women control group, Abortion, Turbid amniotic �uid, APOs have
signi�cant differences(P<0.01). Among the biochemical indicators, the contents of CRP are different in
the two groups (p<0.05). Prevalence of HDP (n=49,12.3%) and viral hepatitis (n=22,3.8%) increased
signi�cantly in the case group, while the prevalence of HDP(n=15,3.8%) and viral hepatitis(n=4,1.0%) was
lower in the control group (p<0.05)

Table 1. The distributions of General demographic characteristics of pregnancy syphilis cases and
controls.

  N (%)  

Characteristic Case Control P value

  N=398(%) N=398(%)  

Age, years      

(mean ± Standard deviation) 28.40 ± 5.357 28.97 ± 4.861 ---

Age, years      

15-24 94 (23.6) 73 18.3 0.207

25-29 156 (39.2) 163 41.0  

30-34 91 22.9 109 27.4  

35-53 57 14.3 53 13.3  

Table1. Continued
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  N (%)  

Characteristic Case Control P value

  N=398(%) N=398(%)  

Absence of paid occupation

Yes

No

285 71.6

113 28.4

 

249 62.6

149 37.4

 

0.007

Present residence

City

rural

248 62.3

150 37.7

279 70.1

119 29.9

0.020

Dysmenorrhea

Yes

No

 

79 19.8

319 80.2

 

94 23.7

303 76.3

 

0.198

Abortion

0

1

≥2

 

186 46.7

120 24.4

96 28.9

 

259 65.1

97 30.2

42 4.7

0.01

HDP

Yes

No

 

49 12.3

349 87.7

 

15 3.8

383 96.2

0.01

Maternal anemia

Yes

No

 

129 32.4

269 67.6

 

132 33.2

266 66.8

0.821

Gestational diabetes      

Yes 41 10.3 49 12.3 0.371

No 357 89.7 349 87.7  

Viral hepatitis      

Yes 22 5.5 4 1.0 0.001*

No 376 94.5 394 99.0  

PROM      

Yes 71 17.8 69 17.3 0.852
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No 327 82.2 329 82.7  

Placental abruption      

Yes 2   (0.5) 3   (0.8) 1.000*

No 396  (99.5) 396  (99.5)  

Table1. Continued      

  N (%)  

Characteristic Case Control P value

  N=398(%) N=398(%)  

Turbid amniotic �uid      

High 109 27.4 28  7.0 0.01

Low 289 72.6 370 93.0  

Umbilical cord abnormality      

Yes 99 24.9 115 28.9 0.201

No 299 75.1 283 71.1  

APOs      

Yes 52  (13.1) 3   (0.8) 0.01*

No 346  (86.9) 395  (99.2)  

CRP      

Normal 276 69.3 332 83.4 0.01

Elevated (>10mg/L) 122 30.7 66 16.6  

* Corrected chi-square value

APOs, Adverse pregnancy outcome; CRP, High-sensitivity C-reactive protein;

PROM, Premature rupture of membranes; HDP, Hypertensive disorders of pregnancy;

 

Logistic Regression Modelling

In the Univariate analysis, all factors related to syphilis were included in the Multivariable model (based
on P value ≤ 0.05; Table 2). After adjustment age, Absence of paid occupation, Non-urban population,
variables that were retained in the �nal multivariable model (Table 2) were: Absence of paid occupation
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(OR 1.536, CI 1.106–2.134) Abortion 1 time and ≥2 times (OR 1.770, CI 1.242–2.523)(OR 3.128, CI
2.015–4.857)  HDP (OR 2.017, CI 1.042–3.906) Viral hepatitis (OR 4.702, CI 1.544–14.318) Turbid
amniotic �uid (OR 2.945, CI 1.762–4.923) APOs (OR 7.428, CI 2.137–25.820), CRP (≥10mg/L) (OR
1.817, CI 1.249–2.643).

Table 2. Logistic regression model results of pregnancy syphilis cases and controls.

Variable Bivariable analysis P

value

Multivariable analysis P

valueOR 95% CI a OR 95% CI

Absence of paid occupation 1.509 0.492-0.892 0.007 1.536 1.106-2.134 0.010

Non-urban population 1.418 1.056-1.905 0.02 -- -- --

history of abortion            

0 ref -- -- -- -- --

1 1.723 1.242-2.390 0.001 1.770 1.242-2.523 0.002

>=2 3.050 2.023-4.599 0.013 3.128 2.015-4.857 <0.001

HDP 3.585 1.957-6.508 <0.001 2.017 1.042-3.906 0.037

Viral hepatitis 5.763 1.968-16.881 0.001 4.702 1.544-14.318 0.006

Turbid amniotic �uid 4.984 3.201-7.761 <0.001 2.945 1.762-4.923 <0.001

APOs 19.788 6.125-63.928 <0.001 7.428 2.137-25.820 0.002

CRP (≥10mg/L) 2.224 1.584-3.122 <0.001 1.817 1.249-2.643 0.002

a OR, Adjusted odds ratio; CI, con�dence interval; HDP, Hypertensive disorders of pregnancy; APOs,
Adverse pregnancy outcome; CRP, High-sensitivity C-reactive protein; 

 

Analysis of related factors of HDP in syphilis

The results of multivariate analysis of syphilis-related factors demonstrated that patients with syphilis
had an increased risk of HDP (aOR2.017,95% CI1.042-3.906), so we further explored the factors related to
HDP. Using the propensity score method, after controlling for age, occupation, ethnicity, parity, and urine
protein, 49 HDP patients were matched 1:3 with non-HDP patients, and a total of 147 non-HDP patients
were matched. Univariate and Multivariate analyses were performed on 49 HDP patients and 147 non-
HDP patients (Table 3).

The mean age of the HDP group (27.76) was lower than that of the Non-HDP group (28.13), and there
was no signi�cant difference in the incidence of the age groups (P<0.05). In pregnant syphilis patients,
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compared with the Non-HDP group, Dysmenorrhea (42.9%), Maternal anemia (61.2%), Total cholesterol
(55.1%) of the HDP group were higher than the Non-HDP group: Dysmenorrhea (13.6%), Maternal anemia
(29.3%), Total cholesterol (34.0%).

Dysmenorrhea history remained positively associated with HDP [adjusted odds ratio [(a OR) 5.413, 95%
CI 2.410-12.158]. Associations between HDP and Maternal anemia were noted (a OR)3.808, 95%CI1.833-
7.911). Compared with Normal Total cholesterol, Total cholesterol (>=5.69mmol/L) was positively
correlated with HDP [(a OR) 3.144, 95% CI 1.485-6.655].

Table 3. Univariate and multivariate analysis results of HDP cases and control.
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Hierarchical
level/Characteristics

HDP

(N=49)

 

Non-HDP

(N=147)

 

Crude
OR

(95%CI)

P Adjusted

OR

(95% CI)

 

P

Age, years

(mean ± Standard
deviation)

 

49

27.76±5.510

 

147

28.13±5.142

 

0.986

(0.927-
1.050)

0.664 --- ---

Age, group            

15-24 16(32.7) 38(25.9) --- --- --- ---

25-29 16(32.7) 58(39.5)  

0.655

(0.293-
1.465)

0.303  

---

 

---

30-34 7(14.3) 29(19.7)  

0.573

(0.209-
1.576)

0.281  

---

 

---

35-53 10(20.4) 22(15.0)  

1.080

(0.418-
2.788)

0.874  

---

 

---

Absence of paid
occupation

17(34.7) 50(34.0)  

1.031

(0.522-
2.034)

0.931 --- ---

Non-urban population 19(38.8) 59(40.1)  

1.059

(0.546-
2.053)

0.866 --- ---

Dysmenorrhea 21(42.9) 20(13.6)  

4.762

<0.001  

5.413

<0.001
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(2.280-
9.947)

(2.410-
12.158)

Abortion            

0 20(40.8) 75(51.0) --- --- --- ---

1 17(34.7) 41(27.9) 1.555

(0.734-
3.293)

 0.249 --- ---

≥2 12(24.5) 31(21.1) 1.452

(0.634-
3.326)

 0.378 --- ---

Un-treatment in
pregnancy

37(75.5) 118(80.3) 1.320

(0.613-
2.843)

 0.479 --- ---

Table3. Continued
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Hierarchical
level/Characteristics

 

HDP

(N=49)

 

Normal

(N=349)

 

 

Crude OR

(95%CI)

 

P

   
Adjusted

OR

(95% CI)

 

 

P

RPR titer ≥1:8 22(44.9) 45(30.6) 1.847

(0.951-3.585)

0.070 --- ---

APOs

 

9 18.4 19(12.9) 1.516

(0.636-3.614)

0.348 --- ---

Placental abruption

 

1(2.0) 1(0.7) 3.042

(0.187,49.567)

0.435 --- ---

Gestational diabetes

 

2(4.1) 15(10.2) 0.374

(0.083,1.699)

0.203 --- ---

Maternal anemia 30(61.2) 43(29.3) 3.819

(1.943-7.505)

<0.001 3.808

(1.833-
7.911)

<0.001

CRP (≥10mg/L) 18(36.7) 48(32.7) 1.198

(0.610-2.353)

0.601 --- ---

Total cholesterol

(>5.69mmol/L)

27(55.1) 50(34.0) 2.381

(1.233-4.599)

 

0.010 3.144

(1.485-
6.655)

0.003

a OR, Adjusted odds ratio; CI, con�dence interval; CRP, High-sensitivity C-reactive protein; RPR, rapid
plasma reagin ring card test; PROM, Premature rupture of membranes;

APOs, Adverse pregnancy outcome;

Discussion
Our study described the demographic and clinical characteristics of syphilis patients in China. And
studied factors associated with this infection to explore whether the risk of HDP in syphilis populations
would increase, then further explore the related factors of HDP in syphilis population. To our knowledge,
no other studies investigating risk factors associated with HDP in syphilis populations. We found that
increased risk of HDP in the pregnancy syphilis population and dysmenorrhea, maternal anemia, total
cholesterol may be a risk factor for HDP in syphilis.
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Overall, our �ndings were comparable to the �ndings of other studies on pregnancy syphilis(26). The
demographic characteristics of our study participants corroborated �ndings of other descriptive analyses
on pregnancy syphilis, particularly with the strong 25–34 age group predominance of pregnancy syphilis
patients, the majority of which absence of paid occupation(26–28). Although studies have shown that
HDP may be associated with the development of in�ammatory diseases such as syphilis, many studies
have not included the analysis of factors related to the inclusion of HDP in syphilis. In our case-control
study, the indicator of HDP in pregnant women was included to examine the association between syphilis
and HDP. The results showed that the risk of HDP was increased in patients with syphilis during
pregnancy. Therefore, it is very important to further explore the in�uencing factors of HDP in syphilis
populations, which we need to take preventive measures against the occurrence of more serious adverse
pregnancy outcomes, stroke and CVD after pregnancy.

Pregnant women with syphilis are mainly from the city, consistent with current �ndings, Assefa reported a
relatively high incidence of this disease in urban pregnant women(29). However, we have not concluded
that the area of residence is an independent risk factor for syphilis in pregnancy. Our study found that
half of all pregnant syphilis patients have a history of abortion, one-third of the syphilis women have
more than 2 abortions, this is consistent with the conclusions obtained from previous studies(30). This
reminds us pregnant women with habitual abortion should be forced to carry out syphilis screening
before pregnancy. It is well known that pregnancy syphilis can cause adverse pregnancy outcomes in the
fetus, like congenital syphilis, and often associated with infectious diseases such as viral hepatitis, our
research also proves this conclusion(3, 14).

Turbid amniotic �uid is mixed with meconium, blood, pus, or a large amount of tissue exudate so that the
color and transparency of amniotic �uid will change signi�cantly, and amniotic �uid will appear turbid.
The current case report on congenital syphilis indicates that the maternal turbidity of the amniotic �uid
occurs, and the amniocentesis test reveals the syphilis spirochete(31, 32). syphilis is an in�ammatory
disease that causes infection in the uterus or in the amniotic cavity of pregnancy. pregnancy intrauterine
infection will eventually spread to the amniotic cavity, causing intra-amniotic cavity infection, a large
number of pus cells, white blood cells, and tissue �uid in the amniotic cavity exudate mixed into the
amniotic �uid, making the turbid amniotic �uid. Meanwhile, among women with syphilis infection, the
concentration of IgM was elevated as was the ratio of lecithin to sphingomyelin in the amniotic �uid. Our
�ndings validate the results of the above study: an increased risk of amniotic �uid turbidity in patients
with syphilis during pregnancy.

C-reactive protein (CRP) has long been used as a marker of systemic in�ammation as circulating levels of
CRP increase several hundred folds within hours of an in�ammatory insult(33). What we are paying
attention to is that in the case-control study of syphilis in pregnancy, the CRP level in the case group is
signi�cantly higher (> 10 mg/L) (122/398) compared with the control group. This is consistent with the
conclusions of several related studies(34, 35).
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There is a growing body of evidence that hypertension, and vascular disease in general, is an
in�ammatory disease(36, 37). At the same time, studies have shown that there is a certain correlation
between hypertension and CRP levels, and the higher the grade of hypertension, the higher the CRP
concentration. This also suggests that there is a certain correlation between the occurrence and
development of hypertension and the body's in�ammatory response(38). Based on this, after we found
that the risk of HDP in syphilis patients increased, we explored the related factors and found some
results.

A study in China had shown that the incidence of HDP was lowest in 20–29 years old women, and
increased obviously in those > 35 years(39). This is inconsistent with our �ndings. We found that there
was no signi�cant difference in the age distribution of patients with syphilis in syphilis. This indicates
that pregnant women of all ages in the syphilis population are at risk of HDP. Therefore, for the view that
HDP is more likely to occur in high age groups, we must pay special attention to prevent HDP in low age
groups in the prevention of syphilis.

Research also shows the history of dysmenorrhea is a risk factor for HDP in maternal syphilis. Previous
researches have shown that the occurrence of hypertensive disorder complicating pregnancy is usually
affected by dysmenorrhea or irregular menstruation, which may be due to metabolic syndrome or
Vasoactive substances, causing signi�cant effects on blood vessels(40).

In our study, anemia was found to be associated with the development of HDP in people with syphilis. We
believe that the cause of anemia in pregnant women may be iron de�ciency during pregnancy. Iron
de�ciency is common in pregnancy. To our knowledge, there is controversy about the relationship
between serum iron levels and HDP. Fenzl et al. showed signi�cantly higher serum iron concentrations in
30 women with HDP, compared to 37 healthy pregnant women. The same pro�le of results was found by
Das et al.(41, 42). In contrast, two pilot prospective types of research have shown that as the serum iron
concentration decreases early in pregnancy, the risk of developing HDP increases(43, 44). Therefore, we
have reason to believe that the results obtained in this study are supported.

Total cholesterol elevated is related to the risk of HDP in patients with syphilis. To meet the needs of
pregnancy, fetal development, childbirth, and postpartum breastfeeding, blood lipid levels during
pregnancy will increase by 46–52% compared to before pregnancy and change accordingly as the
number of weeks of pregnancy increases(45). The blood lipid level gradually increased from the 21st
week of gestation and gradually stabilized at a higher level after the 31st week of gestation. The TC level
will increase by about 25%, and the TG level will increase by about 2.5 times compared with healthy
women. Excessively elevated TC can lead to adverse pregnancy outcomes. Cuihong Zhao et al. found
that TC gradually increased with the aggravation of hypertension during pregnancy and TC is an
independent risk factor for normal pregnant women to progress to pregnancy-induced hypertension(46).
Disorders of lipid metabolism play an important role in the pathogenesis of pregnancy-induced
hypertension by damaging the vascular endothelium. When blood lipid levels increase, lipid peroxidation
is enhanced, and excessive oxygen free radicals are formed, which damages vascular endothelial cells.
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The second possible mechanism is that the pathological process of pregnancy-induced hypertension is
due to the imbalance of lipoprotein lipase, which leads to abnormal lipid distribution of blood lipids (47).
Therefore, we can believe that abnormal blood lipid levels during pregnancy can cause HDP.

Conclusion
In pregnancy syphilis, the risk of HDP increases. In this study, HDP associated with dysmenorrhea,
anemia, total cholesterol elevated. It is vital to comprehensively explore the related factors of pregnancy
syphilis, paying special attention to the relationship between syphilis and chronic diseases. We also
found that there is no difference in the age distribution of patients with syphilis in patients with HDP, and
it is also necessary to prevent and control the occurrence of pregnancy-induced hypertension in young
people with syphilis to further prevent the occurrence of diseases, like stroke and CVD.
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Figure 1

Selection criteria of the study subjects.


