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Abstract: Introduction. Serology screening for syphilis infection in pregnancy is an internationally recommended practice. 

For some time, in the province of Trento (northern Italy), data regarding antenatal serology screening for syphilis have been 

acquired through the birth assistance certificate, whose completion by the healthcare professionals providing assistance at birth 

is mandatory in Italy. This study describes the coverage of serology screening and the seroprevalence of syphilis infection 

amongst pregnant women receiving care in the maternity facilities of the province of Trento between 2008 and 2017. Materials 

and methods. The results of serological screening are recorded in the electronic birth assistance certificate as: test not 

performed; negative test, positive test, or results pending. In cases of a positive test or results pending, the Authors consulted 

the hospital information system (SIO), an electronic repository containing data regarding all services provided to users of the 

Provincial Health Service. This operation also made it possible to recover full data regarding the serological profile, any 

treatments administered and the obstetric/neonatal outcomes. The Authors calculated screening coverage, the seroprevalence of 

the infection and the occurrence of cases of congenital syphilis, by analysing the neonates’ health status for the first two years 

of life. Results. Between 01.01.2008 and 31.12.2017, 46,627 pregnant women received care at maternity units of the province 

of Trento. Screening coverage was found to be higher than 99%. A total of 95 pregnant women were found to be true positives 

at serology screening for syphilis (15 Italian nationals and 80 foreign women). Seroprevalence for all pregnant women was 

2/1000 (0.4/1000 amongst Italian women and 6.8/1000 amongst foreign women). Amongst the latter, the highest value was 

observed amongst women originating from Eastern European countries (9.3/1000). 62% of positive cases were identified as 

prior, already treated syphilis and 38% were identified as an early or late latent infection. Antibiotic therapy with penicillin was 

prescribed in all cases for which it was indicated. No considerable differences were observed with regard to the 

obstetric/neonatal outcomes between seropositive ad seronegative women. No cases of congenital syphilis were observed. 

Conclusions. Screening coverage concerned almost all the pregnant women who received care. The seroprevalence calculated 

in this study was consistent with the available Italian and European data. Our findings confirmed that there is a higher 

proportion of cases amongst the foreign population, especially amongst women from Eastern European countries, who 

nevertheless have an antenatal care profile not unlike that of seronegative women. 
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1. Introduction 

Syphilis is a prevalently sexually-transmitted infectious 

disease caused by the spirochete bacterium Treponema 

Pallidum. In recent decades, the disease has followed an 

incremental trend, especially in developing and Eastern 

European Countries, with a consequent impact also on more 

developed countries, due to migration [1, 2]. Changes in the 
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sexual habits of the younger population have further 

contributed to the re-emergence of the disease [3]. In 2016, 

the WHO estimated that there were 63 million prevalent 

cases of syphilis, of which approximately 90% in developing 

countries [4]. It should also be pointed out that there is 

frequently concomitance with HIV positivity, which worsens 

the evolution of the disease [5]. In Italy, two systems are used 

to monitor sexually-transmitted diseases (STDs), including 

Syphilis, one based on clinical facilities, the other on clinical 

microbiology lab data, and both coordinated by the National 

Institute of Health. These surveillance systems indicate that 

between 1991 and 2015, there was a considerable increase in 

reported cases of primary and secondary syphilis, as well as 

latent syphilis. At the same time, an increase was detected in 

the prevalence of HIV positivity amongst the cases of STDs 

and an increase in the prevalence in foreign nationals, which, 

in 2015, had reached 9.9% and 19%, respectively [6]. A 

syphilis infection contracted during pregnancy that goes 

untreated can result in serious foetal and neonatal health 

problems, given the possibility of vertical maternal-foetal 

transmission. Every year, worldwide there are approximately 

12 million new cases of syphilis, of which two million in 

pregnant women [7, 8]. The WHO estimates that maternal 

luetic infection is responsible for between 715,000 and 

1,575,000 cases of congenital syphilis, foetal or perinatal 

death and low birth weight [8] with considerable 

consequences on the product of conception: 460,000 

miscarriages or intrauterine deaths, 270,000 cases of 

congenital syphilis and 270,000 premature neonates or with a 

low birth weight [9]. During pregnancy, infection can not 

only be prevented, but also detected early, by means of 

serology screening, which is usually performed in the first 

trimester but that, in the case of high-risk populations or 

those with a high prevalence of the disease, is repeated at the 

28th week of pregnancy and at the time of the birth [10, 11]. 

As in many other countries, in Italy serology screening for 

syphilis is one of the recommended antenatal monitoring 

practices and is therefore provided to pregnant women free of 

charge, without any co-payment [12]. In the province of 

Trento, the results of serology screening for syphilis infection 

have been recorded in the Birth Assistance Certificate (BAC) 

for some time. Throughout Italy, the completion of this 

document by the healthcare professionals present at the time 

of the birth is mandatory by law [13]. This paper provides 

data on the seroprevalence of syphilis infection in the 

pregnant women who delivered at the maternity units of the 

province of Trento between 2008 and 2017, and analyses the 

obstetric and neonatal outcomes. 

2. Materials and Methods 

The BAC used in the province of Trento acquires more 

pregnancy-related parameters than is required by the 

ministerial template. More specifically, it also acquires 

information on antenatal serology screening for various 

infections and, in this particular case that for syphilis. The 

operating protocol for antenatal serological syphilis screening 

in the province of Trento is in accordance with the guidance 

issued by a national multidisciplinary group [14]. More 

specifically, the protocol consists initially in the performance 

of not anti-treponemal tests such as the VDRL (Venereal 

Disease Research Laboratory Test) and the RPR (Rapid 

Plasma Reagin test) and, in the case of a positive result on 

these tests, the performance of a confirmation treponemal test, 

usually the TPHA (Treponema Pallidum haemagglutination 

assay) or TPPA (Treponema Pallidum Particle Agglutination 

assay). In the presence of an ambiguous result, a specific IgM 

and IgG antibody immunoblot assay is performed. The results 

of the serology testing for syphilis are recorded in the pregnant 

woman’s personal antenatal guide and are later recorded in the 

electronic BAC database at all the maternity units of the 

province of Trento, by the midwives present at the time of the 

birth. The criteria for the recording of serology screening are: 

test not performed, negative test, positive test, results pending. 

For cases recorded in the BAC as results pending or positive 

test, we consulted and retrieved data from the hospital 

information system (SIO), a repository used to store all the 

clinical information regarding both residents and non-residents 

who receive any service from the Provincial Health Service. 

The consultation of the hospital information system made it 

possible to ascertain the true positives and to proceed, by 

retrieving the entire battery of tests, with their clinical 

classification. The hospital information system was also used 

to analyse the use of antibiotic therapy amongst pregnant 

women with a positive test and an indication for the treatment, 

and to ascertain the distant outcomes in neonates with 

seropositive mothers. The coverage of serological screening 

over all pregnant women who gave birth in hospital maternity 

units of the province of Trento between 2008 and 2017 was 

analysed. We analysed the coverage trend over time, also in 

relation to the age group, marital status, academic 

qualifications and nationality of the pregnant women, as well 

as in relation to the maternity facility. We calculated the 

seroprevalence of syphilis infection, and its trend over time 

and in relation to the woman’s age group, marital status, 

academic qualification and nationality. Trend significance was 

analysed using the Cochran-Armitage criterion and the 

significance of the differences between the proportions in the 

various subpopulations compared was analysed using the chi 

squared test or Fisher’s exact test. The prevalence values 

obtained were reported together with the 95% confidence 

intervals. The obstetric outcomes and the neonatal outcomes 

for positive mothers were analysed by comparing them with 

those of negative mothers. The neonates’ health was assessed 

at birth and up to the age of two years. 

3. Results 

Between 01.01.2008 and 31.12.2017, 46,627 pregnant 

women received care at maternity units of the province of 

Trento. The corresponding number of live births for the same 

period was 47,759. The average age of the pregnant women 

rose from 31.9 years in 2008 to 32.3 years in 2017 and the 

percentage of those of foreign nationality increased from 
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21.7% in 2008 to 26.20% in 2017. The coverage of serology 

screening for syphilis remains, for each year, above 99%, 

without significant variations from one year to the next. As a 

matter of fact, coverage improved over time, so that the 

percentages of untested pregnant women dropped from 0.8% 

in 2008 to 0.2% in 2017. Screening coverage did not vary in 

relation to the age group, marital status, academic 

qualification or nationality of the mother or in relation to the 

maternity facility. During the study period, 138 women were 

recorded in the BAC as having a positive serology test for 

syphilis, with a mean positive mother rate of 2.95‰ and with 

an annual range of between 1.61 and 4.04‰ (figure 1). The 

consultation of the hospital information system also made it 

possible to ascertain that of the 138 cases registered in the 

BAC, only 95 (69%) were true positive cases, of which 15 

Italian women and 80 foreign nationals, with an average of 

9.5 cases per year. The distribution of true positive cases for 

each calendar year is shown in figure 2. The cases incorrectly 

recorded as positive in the BAC actually regarded: 1 untested 

case, 3 false positives and 39 negative cases. As regards the 

number of true confirmed positive cases, the average value of 

antenatal syphilis seroprevalence, over the entire study 

period, was equal to 2.03/1.000 (95% CI: 1.92-2.14) with a 

trend per single year as shown in figure 3. In the years 2015-

2016, there was an increase in seroprevalence; however, this 

value was not statistically significant in relation to the 

average for the period and was associated more with a 

decrease in the number of pregnant women and consequently 

in births than with an increase in positive cases. 

Seroprevalence was seen to be higher amongst 

separated/divorced women (7.7‰, 95% CI: 6.3-9.0) and 

amongst pregnant women whose academic qualification was 

lower secondary school certificate or lower (8.8‰, 95% CI: 

7.0-10.5); it did not vary significantly in relation to the age 

group of the pregnant woman, although it was seen to be 

higher in the 25-29 years and 35-39 years brackets (table 1). 

Seroprevalence varies considerably in relation to nationality, 

where Italian women have a value of 0.42/1.000 (95% CI: 

0.39-0.45) and foreign women a value of 6.87/1.000 (95% 

CI: 6.64-7-10). The difference between foreign and Italian 

women is statistically significant (p<0.0001). Amongst 

foreign women seroprevalence was seen to be higher 

amongst those coming from Eastern European countries and 

Africa (figure 4). Amongst the 95 positive cases, there was 

also co-positivity for HBsAg (4 cases), for HCV (6 cases) 

and for HIV (2 cases). The co-positivity regarded Italian 

women in two cases and foreign women in 10 cases. The 

demographic and obstetric characteristics of the infected 

women, compared to those not infected, receiving care in the 

maternity facilities of the province during the study period 

are provided in table 2. Amongst infected mothers, compared 

to those not infected, statistically significant excesses were 

observed in relation to the proportion of separated/divorced 

women (p<0.001), the proportion of foreign women 

(p<0.00001), the lower proportion of graduates (p<0.001), 

and the higher proportion of subjects with low academic 

qualifications (p<0.05). The clinical characteristics of the 

positive mothers are shown in table 3. 62% of cases regarded 

prior, already treated infection with a serological scar 

outcome and 37.8% of cases were identified as early or late 

latent infection. The neonatal outcomes observed amongst 

the 97 live births of the 95 seropositive pregnant women (2 

twin births) and the 47,759 live births during the study period 

are shown in table 4. Overall, excesses were seen amongst 

the babies of the seropositive mothers, although the only 

statistically significant excess regards the proportion of 

neonates hospitalised at birth (p<0.05). Just two neonates 

were found to be symptomatic at birth (lymphadenopathy and 

hepatosplenomegaly, retarded growth). The retrieval of the 

clinical and serological data up to the age of two years using 

the hospital information system for 82 of the 96 live births 

did not make it possible to identify any case of congenital 

syphilis. 

 

Figure 1. Province of Trento. Pregnant women recorded in the birth assistance certificate as testing positive at the serological screening for syphilis. 

Proportion/1,000. Per single year. Period 2008-2017. 
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Figure 2. Province of Trento. Number of women who actually tested positive at the serological screening for syphilis. Per single year. Period 2008-2017. 

 

Figure 3. Province of Trento. Seroprevalence of syphilis infection/1,000 during pregnancy. Per single year. Period 2008-2017. 

 

Figure 4. Province of Trento. Seroprevalence and 95% CI of syphilis infection during pregnancy in mothers of foreign origin. By geographical area of origin. 

Period: 2008-2017. 
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Table 1. Province of Trento. Seroprevalence of syphilis infection during pregnancy. By age group. Period 2008-2017. 

Age group Seroprevalence / 1,000 95% CI 

<=24 years 1.90 1.69-2.29 

25-29 2.34 2.10-2.49 

30-34 1.76 1.58-1.94 

35-39 2.26 2.10-2.44 

40 + 1.78 1.63-1.93 

Table 2. Province of Trento. Demographic and obstetric characteristics of mothers with syphilis infection compared to those with negative test. Period 2008-

2017. 

Parameter Positive at serological screening Negative at serological screening 

Average age and range (years) 30 (22-43) 32 (15-45) 

% unmarried 31.6 28.5 

% separated/divorced 11.5 3.1 

% foreign nationals 52.6 25.4 

% of graduates 11.6 31.9 

% with lower secondary school certificate or lower academic qualifications 9.4 2.2 

% primiparous 44.0 45.2 

% first antenatal appointment by 13 weeks 86.1 73.5 

% caesarean section (elective, emergency) 28.0% 25.3 

Table 3. Province of Trento. Clinical characteristics of pregnant mothers with syphilis infection. receiving care in the maternity units of the province of Trento 

in the period 2008-2017. 

Clinical condition Frequency 

Prior infection, treated in the past (serological scar) 45 

Early latent infection, started treatment during the current pregnancy 22 

Prior infection, not known whether treated previously 14 

Late latent infection, started treatment during the current pregnancy 12 

Late latent infection, not known whether treated previously 2 

Total 95 

Table 4. Province of Trento. Neonatal outcomes amongst pregnant women with and without syphilis infection Period 2008-2017. 

Parameter Mothers positive at serological screening Mothers negative at serological screening 

Still births 10.3/1000 2.9/1000 

Apgar <8 5.1 2.4 

Pre-term 7.2 6.9 

Low birth weight 7.2 7.0 

Stunted intra-uterine growth 1.6 1.3 

Hospitalised at birth 11.3 6.3 

Breast-fed only 85.2 8.3 

 

4. Conclusions 

Antenatal serology screening for syphilis is justified by the 

considerable neonatal morbidity and mortality associated 

with congenital syphilis and their potential predictability [1-

3]. This screening has a favourable cost-benefit ratio, even 

when the prevalence of the disease amongst pregnant women 

is just 0.005% [7, 9, 11]. Early identification of the infection 

and adequate antibiotic treatment with penicillin practically 

offsets the risk of congenital syphilis in babies born to 

seropositive mothers [15, 16]. The possibility of acquiring 

data regarding antenatal screening for syphilis through a 

current information flow such as the BAC makes it possible 

to perform analyses regarding coverage and seroprevalence 

and therefore its transmissibility to the foetus in potentially 

all the pregnant women receiving care in a given area. This 

also makes easy to carry out follow-up assessments on 

newborns. In the province of Trento, the coverage of 

serological screening was found to be very high, more than 

99%, without any differences in relation to the characteristics 

of the pregnant women and the maternity facilities attended. 

The highest value, 99.7%, was achieved in 2017. Every effort 

should be made to guarantee 100% cover, considering that 

each mother-child pair should not leave the maternity facility 

without having been tested [10, 11]. As a matter of fact, the 

data acquired directly from the BAC do not make it possible 

to perform a very accurate estimate of seroprevalence, 

considering the existence of a certain degree of data entry 

error that tends to overestimate it. In the province of Trento, 

the availability of a tool such as the SIO makes it possible to 

optimally estimate seroprevalence, especially in the early 
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years of the study, in which there were the greatest gaps in 

data entry. Some of the data entry errors should be attributed 

to the difficulties encountered by the healthcare professionals 

who are usually involved in the antenatal care, in particular 

midwives, in correctly interpreting the serology of the 

disease, which is still difficult and requires consolidated 

experience [14]. The seroprevalence of syphilis infection 

during pregnancy observed in our retrospective study would 

appear to be consistent with previous Italian and European 

studies [17, 18]. The province of Trento, like the rest of Italy, 

was confirmed as being an area in which endemic syphilis is 

low. The study also confirmed a certain association with the 

personal characteristics of the pregnant women that can be 

correlated with potentially higher-risk lifestyles and 

behaviours, aspects that are also not routinely recorded in 

either the BAC or the SIO. However, the cases of co-

infection with HIV would appear to far more limited than 

reported in literature [5, 7, 8]. No statistically significant 

differences were observed in relation to age group. As 

reported previously, seroprevalence was seen to be far higher 

amongst foreign women, especially those coming from 

Eastern European countries and Africa [1-4, 18-21]. On a 

clinical level, in most cases it regarded prior forms or early or 

late latent forms that had already been treated, not always 

adequately and for the appropriate period, especially in the 

case of foreign women who acquired the infection in their 

country of origin. In the province of Trento, foreign women 

from Eastern Europe and Africa represent a sub-population 

that deserves special attention and for whom global health 

promotion programmes should be developed [22-24]. 

However, it should be noted that these categories of women 

were not seen to receive less antenatal care, as shown by the 

number of antenatal appointments and their distribution over 

the course of the trimesters. Well-organised hospital and 

community antenatal care may certainly help reduce or 

mitigate the impact of social inequalities on health [7-9, 17]. 

This could also explain why no considerable differences were 

observed in obstetric-neonatal indicators amongst 

seropositive mothers compared to seronegative women, even 

when we exclude the subjects for whom it is not possible to 

find follow-up documentation, a large proportion of which 

were born to foreign mothers. We are confident that similar 

experiences can develop in other Italian regions in order to 

have a more consistent case history. 
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