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ABSTRACT
Introduction: The incidence of congenital syphilis in Argentina was 1.05 cases per 1,000 live births in 2013. Follow-up data of these patients are unknown.
Objective: To describe the current follow-up situation of local congenital syphilis cases. 
Population and methods: Retrospective descriptive study.

Population: 106 newborns with congeni​tal syphilis at the women’s and children’s hospital María Eva Perón de Duarte in Mal​vinas Argentinas, province of Buenos Aires, between 2014 and 2015. The medical histories of 25 patients who were followed up by the department of infectious diseases (Group I) and 81 who were not (Group II) were reviewed.
Statistics: Characterization of the groups through Fisher’s test and Student’s t-test in SPSS24.0. The data were processed by arithmetic means with their respective quartiles in Microsoft Office Excel 2010. 
Results: The incidence rate of congenital syphi​lis was 15 cases per 1,000 live births in 2015, and 13.4 per 1,000 live births in 2014. Seventy-six percent of the cases did not go to their follow-up visits. Eight percent of the mothers in the lost to follow-up group had a low schooling rate versus 4 percent in Group I (p: 0.054). Sixty percent of the fathers in the followed up group received treatment versus 14 percent in the non-followed up one (p: 0.031). Four percent of the newborns in Group I required hospitalization com​pared to 11 percent  in Group II (p: 0.023). 
Conclusions: The follow-up of conge​nital syphilis cases in our population is below 25 percent. Increasing that proportion is considered a health care priority, creating strategies to optimize follow-up and im​prove adherence so as to prevent the development of late syphilis and the appearance of long-term sequelae. Keywords: congenital syphilis, incidence, follow-up, perinatal infections
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INTRODUCTION 
Congenital syphilis is a preventable disease causing high morbidity and mortality rates in newborns. Globally, it is the main cause of over 212,000 fetal deaths a year,1 and, in areas with a high prevalence, more than 50 percent of stillbirths may be attributed to this infection.2 The syphilis seroprevalence median in pregnant women in Latin America and the Caribbean is 3.9 percent, and it is estimated that over 164,000 infants with congenital syphilis are born every year.3
According to data from the Pan American Health Organization (PAHO), the congenital syphilis incidence ranged between < 0.5 cases per 1,000 live births in Cuba and 3.7 per 1,000 live births in Brazil, while, in Argentina, an incidence of 1,05 cases per 1,000 live births was recorded in 2013. 
Since 2007, the World Health Organization (WHO) has implemented a strategy for the global elimina​tion of mother-to-child transmission of congenital syphilis, consisting of four fundamental pillars focused not only on screening pregnant women and treating the infected ones, but also on establishing surveillance, monitoring and evaluation systems for mothers and their newborn babies4 so as to reduce failures in the follow-up of this pathology. 
In 2009, the Regional Initiative for the Elimination of Mother-to-Child Transmission of HIV and Congenital Syphilis in Latin America and the Caribbean was developed by PAHO, WHO and the United Nations Children's Fund (UNICEF), under which the countries in the region committed to reducing the cases of congenital syphilis to < 0.5 per 1,000 live births. 
In 2010, the Argentine Ministry of Health, within the framework of this regional initiative, updated the Guideline for the Prevention and Treatment of Congenital and Perinatal Infections, and conducted a study of postpartum women, finding a national syphilis seroprevalence of 1.32 percent in 2011.5 According to this guideline, the monitoring and follow-up of congenital syphilis cases pose a real challenge for the health care system as a full assessment required a surveillance period of 12-24 months.
At present, widespread information related to the prevention of congenital syphilis is available, and multiple studies assessing its effectiveness have been conducted. By contrast, the follow-up levels of these cases are unknown, and, considering that there is no fast, sensitive, and specific method ensuring the diagnosis of newborn babies, post-discharge monitoring is essential to confirm the cases that certainly correspond to congenital syphilis,6 as well as to adequately follow them up and treat them so as to avoid the unwanted effects of this infection.7
Optimizing the surveillance and follow-up system of congenital syphilis cases is a major project requiring, at first, knowledge of the epidemiology, characteristics and risk factors of our population in order to design specific measures that may have a positive impact on the rates of this disease. 
Objectives 
To determine the follow-up percentage of congenital syphilis cases diagnosed at the women's and children's hospital María Eva Perón de Duarte in Malvinas Argentinas between 2014 and 2015, and to compare the perinatal characteristics of the group that was followed up with those of the group that was not.
POPULATION AND METHODS
Type of study 
Retrospective descriptive study. 
Population 
Criteria for inclusion:
Live births at the women's and children's hospital María Eva Perón de Duarte in Malvinas Argentinas between 2014 and 2015 that fitted the definition of ‘congenital syphilis case’ by the Argentine Ministry of Health.8
A case was considered to be congenital syphilis when the following criteria, recorded on the medical histories analyzed, were met:
Infants born to non-treated or inadequately treated mothers with syphilis, regardless of the presence of signs, symptoms or lab results. 
Children with positive Venereal Disease Research La​boratory (VDRL) tests and clinical evidence of congenital syphilis, long-bone radiographic abnormalities, positive VDRL on cerebrospinal fluid (CSF), or increased protein levels in CSF with no other cause accounting for this situation. 
Criteria for exclusion:
Those cases whose information from the corresponding medical histories was incomplete were dismissed. 
Health care protocol 
Every patient considered as a “congenital syphilis case” was treated according to the Guideline for the Prevention and Treatment of Congenital and Perinatal Infections of the Argentine Ministry of Health.8
TREATMENT
Initially, physical examinations and blood VDRL tests were performed on newborns. If the physical examination was abnormal, a full screening was performed, with blood count, hepatogram, urinalysis, long-bone radiography, CSF cytochemistry, CSF-VDRL, and treatment with intravenous penicillin G 150,000 IU/kg/day for 10 days. 
If the physical examination of a newborn was normal and the VDRL test was positive, screening was performed, and treatment with intravenous penicillin G 150,000 IU/kg/day for 10 days was indicated. If the physical examination of a newborn was normal and the VDRL test was negative, a single dose of IM benzathine penicillin 50,000 IU/kg/day was indicated.
Every patient was discharged and follow-up appointments were scheduled at one month of age. 
Sample 
Fifty-four cases of congenital syphilis were recorded in 2014, and 55 cases in 2015 —109 in total—, out of which 3 were excluded as their data were insufficient. One hundred and six patients took part in the study, who were subsequently classified in two groups —those who were followed up by the department of pediatric infectious diseases (Group I: 25 cases), and those who were not (Group II: 81 cases). 
Methods 
The patients’ medical histories in the hospital archive were reviewed, taking the data below: 
Maternal factors: Age, schooling level, place of residence, birth canal, history of pregnancies and previous abortions, number of antenatal checkups, association with other sexually transmitted infections (STIs), moment when syphilis was diagnosed (pregnancy or postpartum), and maternal and paternal treatment. 
Newborn factors: Gestational age, birthweight, Apgar score, and presence of signs or symptoms compatible with syphilis, defined as intrauterine growth restriction, hydrops fetalis, respiratory distress syndrome, meningitis, enlarged liver or spleen, jaundice or pemphigus. 
Statistics 
A descriptive analysis of the groups under study was initially conducted. The information gathered was entered into a Microsoft Office 2010 Excel spreadsheet database, where sociodemographic, clinical, para-clinical, and treatment variables were analyzed. Measures of central tendency, frequencies, and arithmetic means with their respective quartiles were determined. 
In order to establish the statistical association between the variables pre-specified in the protocol and the outcome of interest —medical follow-up of congenital syphilis patients—, Fisher’s test was used for qualitative variables (schooling, birth canal, abortions, antenatal checkups, STIs, diagnosis, maternal treatment, paternal treatment, gestational age at birth, birthweight, Apgar, CSF-VDRL, long bones, urinalysis, hepatogram, and therapeutic approach). For the analysis of quantitative variables (age and number of pregnancies), Student’s t-test was used. The analysis was performed in the SPSS 24.0 statistical package, setting p <0.05 as the level of significance. 
Ethics
Authorization to review the medical histories was obtained from the Ethics Committee of the hospital. In keeping with the provisions of the Personal Data Protection Act (Act 25326), all the information obtained was analyzed in disassociation from any other data that might allow the researchers to identify the individuals included. 
RESULTS 
The incidence rate of congenital syphilis at the women's and children's hospital María Eva Perón de Duarte in Malvinas Argentinas was 15 cases per 1,000 live births in 2015, and 13.4 cases per 1,000 live births in 2014, corresponding to 4.7 percent of the newborn babies hospitalized during those two years. Ninety-eight percent of the patients lived in towns in the area of influence of the hospital (p: 0.401). 
Out of the total 106 recorded cases of congenital syphilis, 24 percent (25 cases) was followed up by the department of pediatric infectious diseases at least once. Follow-up accounted for 24 percent in 2014 and 21.8 percent in 2015. 
Table 1 shows the population’s maternal characteristics. It was found that the average age was 22 ± 6 and there was no difference between the groups (p: 0.167). Both in Group I and Group II, 40 percent of the mothers were adolescents, and 50 percent of them were younger than 15 years old (p> 0.05). 
Statistically significant differences were found as regards: 
1.  Maternal schooling. Four percent of the mothers did not complete primary school in Group I versus 8 percent in Group II (p: 0.054). 
2. Birth canal. For both groups, the most frequent birth canal was the vaginal one. However, there were differences with regard to the cesarean section in 20 percent of the cases from Group I versus 40 percent in Group II (p: 0.058). 
3. Parity history. Thirty-eight percent of the cases in Group I had primigravida mothers versus 64 percent in Group II (p: 0.011). 
4. Paternal treatment. Sixty percent of the fathers in Group I had received treatment for syphilis, while in Group II this percentage only amounted to 14 percent (p: 0.031). 
The maternal schooling and birth canal variables are not significant when considering the P value, but, as the study has a low ability to detect differences —given the sample size and the number of events—, it was decided to include them because it is clinically plausible that both variables are related to the outcome of interest. 
No significant associations were found in terms of history of previous abortions, which was positive for 8 percent of the mothers in Group I and 17 percent for those in Group II (p: 0.480). 
In both groups, histories of other STIs were recorded in 5 percent of the cases (p: 0.290). 
As regards pregnancy check-ups, 16 percent of the cases had no antenatal care in Group I versus 20 percent in Group II (p: 0.823).
Most of the mothers —65 percent— were diagnosed during pregnancy, and the remaining 35 percent in the postpartum period; this ratio remained the same in both groups (p: 0.538). 
Forty percent of the mothers did not undergo treatment, 60 percent underwent it inadequately, and there was no difference between the two groups (p: 0.572).
Table 2 shows the neonatal characteristics of the population under study. 
There was a significant difference in the groups in terms of the newborn therapeutic approach. 
In Group I, only 4 percent of the cases had a history of previous hospitalization for intravenous treatment of syphilis, versus 11 percent of the cases in Group II (p: 0.023). 
The other characteristics were similar among all the newborn babies, and the prematurity level was 11 percent (p: 0.761). Out of the population under study, 16 percent of the patients with a congenital syphilis diagnosis had a birthweight of less than 2,500 grams, and there were no differences between groups I and II (p: 0.997). In both groups, 20 percent of the cases were born with a low Apgar score, and 1 percent of the cases in Group I was seriously depressed, versus 0 percent in Group II (p: 0.366). 
There were 18 symptomatic cases corresponding to 18 percent of the population under study. The most frequently found disorders were liver disorders in 8 percent and neurosyphilis in 6 percent of the cases, followed by proteinuria in 3 percent of the cases and long-bone radiographic abnormalities in 1 percent of the cases. 
Group I had 1 case of neurosyphilis (4 percent), while Group II had 5 cases (6 percent) (p: 0.824), 2 cases (8 percent) developed syphilitic hepatitis in Group I versus 6 cases (7 percent) in Group II (p: 0.947), even though these differences were not statistically significant. 

Table 1. Maternal characterization of 106 mother-child binomials included in the study
The maternal characteristics and paternal treatment of 106 congenital syphilis cases recorded in the follow-up study of the women’s and children's hospital María Eva Perón de Duarte in Malvinas Argentinas, province of Buenos Aires, 2014-2015, were analyzed. 
Group I corresponded to the congenital syphilis cases that went to their follow-up visits, and Group II to those who did not. 
	
	Total

(n: 106), n (%)
	Group I

(n: 25), n (%)
	Group II

(n: 81), n (%)
	pa Value

	Age

(years), mean ± SD
	22 ± 6
	22 ± 6
	21 ± 6
	0.167b

	Schooling

Incomplete primary school

Higherg
	8 (8)

98 (92)


	1 (4)

24 (96)


	7 (8)

74 (92)


	0.054

	Birth canal

Vaginal

C-section
	69 (65)

37 (35)


	20 (80)

5 (20)
	49 (60)

32 (40)
	0.058

	Pregnancies
1

2-4

≥ 5
	47 (44)

45 (43)

14 (13)


	16 (64)

8 (32)

1 (4)


	31 (38)

37 (46)

13 (16)


	0.011b

	Abortions
Yes

No
	16 (15)

90 (85)


	2 (8)

23 (92)


	14 (17)

67 (83)


	0.480

	STIsd
Yes

No
	5 (5)

101 (95)


	2 (8)

23 (92)


	3 (4)

78 (96)


	0.290

	Antenatal check-upsc
Yes

No
	18 (17)

88 (83)


	5 (20)

20 (80)


	13 (16)

68 (84)


	0.823

	Diagnosisf
Pregnancy

Postpartum
	69 (65)

37 (35)


	16 (64)

9 (36)


	53 (65)

28 (35)


	0.538

	Maternal Txb
Inadequate

No
	64 (60)

42 (40)
	15 (60)

10 (40)
	49 (60)

32 (40)
	0.572

	Paternal Txi
Yes
No

No data
	26 (25)

69 (65)

11 (10)


	15 (60)

10 (40)

0 (0)


	11 (14)

59 (72)

11 (14)


	0.031


a) Fisher’s exact test (unless otherwise specified). 
b) Student’s t-test.
c) Antenatal check-ups made: unchecked or checked (> 1)
d) Maternal history of other sexually transmitted diseases.
e) Venereal Disease Research Laboratory (VDRL).
f) Moment when maternal diagnosis was made.
g) ‘Higher’ means: 1) Complete primary school, 2) Complete secondary school, or 3) Incomplete secondary school.
h) Maternal treatment.
i) Paternal treatment.

DISCUSSION
According to PAHO, in 2002, the incidence of congenital syphilis in the Americas was around 12 cases per 1,000 live births.9 In 2013, this incidence accounted for 1.05 cases per 1,000 live births in Argentina10 and 0.73 per 1,000 live births in the province of Buenos Aires, according to data from the Argentine Ministry of Health.11, 12

Table 2. Neonatal characterization of 106 mother-child binomials included in the study
The characteristics of 106 newborn babies with a congenital syphilis diagnosis recorded in the follow-up study of the central pediatric hospital Dr. Claudio Zin, and the women’s and children's hospital María Eva Perón de Duarte in Malvinas Argentinas, province of Buenos Aires, 2014-2015, were analyzed. 
Group I corresponded to the congenital syphilis cases that went to their follow-up visits, and Group II to those who did not. 
	
	Total

(n: 106), n (%)
	Group I

(n: 25), n (%)
	Group II

(n: 81), n (%)
	pa Value

	GAa at birth

<37 weeks

≥37 weeks
	12 (11)

94 (89)


	3 (12)

22 (88)


	9 (11)

72 (89)


	0.761

	Birthweight

<2,500 g

≥2,500 g
	18 (16)

88 (84)


	5 (20)

20 (80)


	13 (15)

68 (85)


	0.997



	Apgar

Seriously depressedc
Othersd
	1 (2)

105 (98)


	1 (1)

24 (99)


	0 (0)

81 (100)


	0.366



	CSFf VDRL
(+)
(-)
Not done
	6 (6)

84 (79)

16 (15)


	1 (4)

21 (84)

3 (12)


	5 (6)

63 (78)

13 (16)


	0.824


	Long bonesg
Abnormal 
Normal
	1 (1)

105 (99)


	1 (4)

24 (96)


	0 (0)

81 (100)


	0.342

	Urinalysis
Abnormal
Normal
	(3)

103 (97)


	1 (4)

24 (96)


	2 (3)

79 (97)


	0.965

	Hepatogram
Abnormal
Normal
	8 (8)

98 (92)


	2 (8)

24 (92)


	6 (7)

75 (93)


	0.947


	Therapeutic approach
Outpatienth
Hospitalizationi
No data
	94 (89)

10 (9)

2 (2)


	22 (88)

1 (4)

2 (8)


	72 (89)

9 (11)

0 (0)


	0.023


a) Fisher’s exact test (unless otherwise specified). 
b) Gestational age.
c) Apgar score at birth equal to or below 4.
d) Apgar score at birth above 4. 
e) Venereal Disease Research Laboratory (VDRL).
f) Cerebrospinal fluid (CSF).
g) Long bone X-ray. 
h) Outpatient treatment with a single dose of IM benzathine penicillin.
i) Inpatient treatment with IV penicillin sodium for 10 days.

However, at present there are other reports of incidence equal to or greater than ours,13 such as a study conducted in the city of Posadas, province of Misiones, which recorded 10-25 cases per 1,000 live births in 2012.14
The disparity among the incidence rates at the local, national and international levels is a limitation when assessing the true scale of the problem, and it is suggested that it may be due to several factors, such as the lack of VDRL tests performed on every postpartum woman, failures in the notification system or under-reporting by other institutions, an inadequate epidemiological surveillance system, in addition to nomenclature differences in the case reporting, which varies from one country to the other.15
There are few studies in the region that assess the current situation of the congenital syphilis follow-up. A study conducted at the women’s and children’s hospital Ramón Sardá in the city of Buenos Aires found that, in 2008, 36 percent of the congenital syphilis cases were followed up in the third month and 10 percent in the sixth month, before the implementation of a strategy of hospital referents engaged in the optimization of the newborn follow-up.16
In the population of live births with congenital syphilis at the mother’s and children’s hospital, the follow-up percentage is insufficient. Seventy-six percent of the population under study was not followed up by the department of infectious diseases, and the drop-out level in the third, sixth, and twelfth month is unknown.
This may be due to multiple factors, such as the parents’ misinformation as regards the potential complications of an untreated infection, the delay in the delivery of test results, and, as seen in this research, factors such as a mother’s low schooling, multiparity, and cesarean delivery, which, on itself, cannot be directly related to poor follow-up, but it may be associated with other pathological variables —a complicated childbirth— and psychological variables typical of the post-surgery period which influence the process of recovery and acceptance of medical indications by mothers. 
Another factor that also proved definite to improve adherence to the follow-up of a newborn baby with congenital syphilis was having a treated father, indicating that fathers should be included in the healthcare protocols as this plays an essential role when defining favorable results in the comprehensive approach to this pathology.17
Hospitalization in the neonatal unit for the treatment of syphilis did not increase adherence to the post-partum follow-up, showing that health care professionals need to work harder in an effort to establish strong ties with the families, thus ensuring the understanding of the risks and potential complications resulting from dropping out of follow-up.18
In general, the mothers in both groups were similar in terms of age —adolescents to a large extent—; 15 percent of them had had previous abortions, and 5 percent, another STI. Even though most of the mothers (83 percent) had some level of pregnancy monitoring,19 it is striking that around 40 percent of them were given a late diagnosis in the postpartum period, and 40 percent did not undergo any treatment. This coincides with the results of previous studies,20, 21 and confirms the main role of the medical team in the course of this disease. 
The neonates analyzed were predominantly full-term babies, with an adequate birthweight for their gestational age, and vigorous adaptation one and five minutes after birth. Over 80 percent of the cases were asymptomatic and the most frequently recorded alterations were hepa​titis and meningitis, as previously described.22
As congenital syphilis may result in various degrees of disability and even the death of newborns23 if it is not adequately treated and followed up, monitoring after discharge is essential to confirm or rule out the diagnosis, to reduce the percentage of false positives, and to ensure a timely and adequate treatment of the cases. 
The long-term follow-up is a useful strategy to improve the unwanted effects of syphilis. It is advisable that the next research efforts be focused on designing and applying institutional strategies to raise the awareness of both parents and health care workers about the potential negative impact of this pathology on children; reducing the current dropout levels; and also analyzing the clinical and serological course, as well as the treatment response of our population. 
CONCLUSIONS
The follow-up of congenital syphilis cases in the population under study is below 25 percent. 
Multiparous mothers, with low schooling levels and cesarean deliveries are considered as predictors of an inadequate postpartum follow-up of newborns with congenital syphilis. 
Paternal treatment proved to be a significant factor in the follow-up as it was observed that the children of those fathers who underwent treatment were assisted more frequently than the children of untreated fathers. 
Requiring hospitalization in the neonatal unit for IV treatment for 10 days did not improve adherence to follow-up. 
REFLECTION
We consider that increasing the follow-up monitoring of children with congenital syphilis is a public health care priority. To this end, we propose the development of institutional strategies making it possible to optimize follow-up and improve adherence so as to prevent late syphilis and the appearance of long-term sequelae. 
Following this concern, we have set out to broaden the approach to this problem, and to design a new research paper including other follow-up factors, to be implemented in the short term. 
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