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Abstract

In spite of being preventable, Congenital syphilis (CS) is still an important, and growing

health problem worldwide. Fetal infection can be particularly aggressive, but newborns can

be asymptomatic at birth and, if left untreated, develop systemic compromise afterwards

with poor prognosis. We analyzed 61 CS diagnosis cases between 1987–2019 presenting

at the Buenos Aires Children’ Hospital. The distribution of cases showed a bimodal curve,

with a peak in 1992–1993 and in 2014–2017. Median age at diagnosis was 2 months (IQ

1–6 months). The main clinical findings were: bone alterations (59%); hepatosplenomegaly

(54.1%); anemia (62.8%); skin lesions (42.6%) and renal compromise (33.3%). Cerebrospi-

nal fluid (CSF) was abnormal in 5 patients, normal in 45 and was not available for 11

patients. Remarkably, spinal lumbar puncture did not modify therapeutic decisions in any

case. Between mothers, only 46% have been tested for syphilis during pregnancy and

60.5% patients had non-treponemal titers equal to or less than fourfold the maternal titer.

Intravenous penicillin G was prescribed for all except one patient, who received ceftriaxone

with good therapeutic response. During follow-up, 1.6% infants died, 6.5% had persistent

kidney disorders and 1.6% showed bone sequelae damage. RPR titers decreased after

treatment, reaching negative seroconversion in 43% subjects at a median of 26.4 months.

Low adherence to follow up was observed due to inherent vulnerable and low-income popu-

lation characteristics in our cohort. Our results highlight a rising tendency in cases referred

for CS in our population with high morbidity related to delayed diagnosis. A good therapeutic

response was observed. CS requires a greater effort from the health system to adequately

screen for this disease during pregnancy, and to detect cases earlier, to provide an ade-

quate diagnosis and treatment.

Author summary

Congenital syphilis (CS) is caused by mother-to child transmission in a setting with poor

maternal screening strategies for the infection. Although screening of pregnant women
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and treatments are simple, inexpensive and widely available, new cases are increasing

worldwide. We reviewed the medical records of CS-patients assisted in our hospital over

the past 30 years. Our results showed an increase in the number of CS cases. At birth,

most children were asymptomatic and later developed CS clinical manifestations. Penicil-

lin treatment, and in one case ceftriaxone, was prescribed with a good clinical and serolog-

ical response. Nevertheless, one infant died, four had persistent kidney involvement and

one showed bone sequelae. Spinal lumbar puncture did not modify therapeutic decisions.

We conclude that the detection and treatment of CS, as well as consistent follow-up,

remains a great challenge for clinical practice in our region, particularly in underserved

patients. Also, we observed that the commonly used diagnostic lumbar puncture had no

impact in the management of asymptomatic newborns, and its role in CS should probably

be reevaluated.
It is crucial that the health system, and pediatricians and obstetricians in particular,

make a greater effort to detect this neglected disease in an attempt to reverse its upwards

trend.

Introduction

Congenital syphilis (CS) is the result of the transplacental infection by Treponema pallidum
pallidum (TPA) and mainly affects socioeconomically disadvantaged vulnerable populations

[1]. In 2015, the Pan American Health Organization (PAHO) estimated that there were at least

22,800 cases of CS (ie: 1.7 cases per 1,000 live births) in Latin America [2]. In Argentina syphi-

lis cases have more than doubled in recent years mainly as a result of an increase in primary

syphilis in the population of childbearing age, which has produced an increase in the number

of CS cases [3]. In this scenario, adequate screening and treatment of infected mothers is vital

to avoid CS [1,4].

Another window of opportunity for the diagnosis of CS is the neonatal and infancy period.

Most infected newborns are asymptomatic and, if left undiagnosed and untreated, the infec-

tion persists silently. As a result of this, inflammatory response continues in tissues and may

lead to CS manifestations months or years later [5]. Initial signs, such as prematurity, hemato-

logical and dermatological manifestation, pneumonia, nephrotic syndrome (among others)

occur before the age of 2 years and are denominated early CS; while individuals presenting

with signs and symptoms after the age of 2 years have predominantly affect the central nervous

system, bones, joints and teeth, with the dominated late CS [6].

Our main objective was to describe the medical experience relating to the detection, treat-

ment, clinical and serological evolution of patients with CS assisted in our hospital during the

last 30 years.

Methods

Ethics statement

The Ethics Committee and Review Board (named: Comité de Ética en Investigación) of the

Hospital de Niños Ricardo Gutierrez approved this study (approval number: DI-2020-

159-GCBA-HGNRG). The study is registered in clinical trials.gov (NCT04137601) and

adhered to the tenets of the Declaration of Helsinki. Written consent was obtained from the

parent/guardian of all patients to use their data and/or images for academic purposes

anonymously.
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We conducted a prospective cohort study with retrospective data collection of pediatric

patients with congenital syphilis assisted at the Servicio de Parasitologı́a-Chagas, Hospital de

Niños “Ricardo Gutierrez”, a tertiary care hospital without a maternity unit, between February

1987 and June 2019.

CS cases were defined according to Argentina National Guidelines [7] which are homolo-

gous to the global surveillance case definition [8] and the scenarios 2 (Possible Congenital

Syphilis) and 1 (Proven or highly probable congenital syphilis) described by the Centers for

Disease Control and Prevention for the congenital syphilis evaluation and treatment [1].

The CS case definition was as follows:

• A newborn or infant with a positive non-treponemal test (VDRL or RPR), born to a mother

who had untreated or inadequately treated syphilis; and clinical evidence of congenital syph-

ilis or pathologic long-bone X-rays; or Cerebrospinal fluid (CSF) alteration and positive

non-treponemal test; or increase in CSF protein with no alternative causes.

• Exclusion criteria: patients with acquired syphilis.

According to national guidelines [7] adequate syphilis screening during pregnancy was

defined by at least one nontreponemal serological test at the first trimester and third trimester.

In the same way, adequate mother treatment was considered when it was carried out with pen-

icillin, (3 doses separated by 1 week each one and being the last dose administered one month

before delivery) [7].

Demographics, clinical findings, TPHA/RPR serology, general laboratory, complementary

studies, and treatment prescribed data were collected.

The serological tests used were the nontreponemal test: Rapid plasma reagin (RPR) or

Venereal Disease Research Laboratory (VDRL) and the treponemal test: Treponema pallidum
haemagglutination (TPHA). For serological follow-up analysis, we included patients with at

least two RPR tests, done at the initial visit and repeated between 2 to 6 six months after treat-

ment (see S1 Fig).

Maternal data were collected for serological pregnancy control and antibiotic treatment.

Data were extracted from clinical charts and anonymized by issuing a random-number’

identifier to each individual patient. The master list linking patients identifying information

(i.e. name, date of birth and chart number) to the study identifier was kept in a secure location

to which only the senior and principal investigators had access.

Descriptive statistics were used for the variables of interest. Continuous variables are pre-

sented as means with 95% CI or medians and interquartile range. Categorical variables are rep-

resented in percentages. The disappearance kinetics of serum antibodies were analyzed using

survival analysis (Kaplan-Meyer). Analyses were performed with R software v3.0 (R Core Team

2018. R Foundation for Statistical Computing, Vienna, Austria. https://www.R-project.org/).

Results

Out of 100 clinical charts analyzed, 61 patients fulfilled inclusion criteria for CS. The remain-

ing 39 were patients with acquired (i.e. non-congenital) syphilis. The data of complementary

studies is summarized in a flowchart in S1 Fig.

The incidence of CS cases showed a bimodal time curve with a peak in 1992–1993 and

another in 2014–2017 (Fig 1).

CS patients’ mothers were in general young with a median age of 24 (IQ25-75: 19–36). Ade-

quate TPA serological control [7] was carried out in only 27/57 (47%) women during preg-

nancy. Also, 27/57 (47%) were not properly screened and data was missing for 4/61 (6.5%)

pregnancies (3 children were adopted and one mother died postpartum). Only 4/57 (7%)
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mothers had received penicillin treatment before delivery. Three mothers received 3 doses of

benzathine penicillin in the second trimester and the fourth mother received two regimens of

3 doses of penicillin ending within the last month of pregnancy.

Out of the 61 CS patients in the cohort, 15/61 (24.6%) were born preterm (<37 weeks), 15/

61 (24%) were born full term but with low birth weight or Intrauterine Growth Restriction

(IUGR) and 31/61 (50.8%) were full term babies. Median age at diagnosis was 2 months (IQ25-

75: 1–6 months), ranging from 1 day to 8.5 years. Most patients were diagnosed during the

period of early CS, with an accumulation of cases between one to six months of age, while 6

children exhibited late CS and were diagnosed older than 2 years (Fig 2). In 3 patients congeni-

tal coinfection was detected: cytomegalovirus in 2 patients and hepatitis B in 1. All patients

were HIV negative.

At birth, 48/61 (78%) were asymptomatic. In the following weeks 40/48 developed symp-

toms of CS (median: 2, IQ25-75: 2–4 months) and 8 remained asymptomatic. These asymptom-

atic cases were diagnosed at different ages (median: 21, IQ25-75: 0–24 months) as follows: 2

cases were siblings of an index case, 2 cases by pre-surgical serological testing and 4 by serolog-

ical screening during the follow-up because their mothers tested positive for syphilis. In sum-

mary, at diagnosis, 53 (86.8%) CS infants were symptomatic (S2 Fig) and 8 (13.1%)

asymptomatic

Fig 1. Number of congenital syphilis cases. Histogram shows registered cases by year.

https://doi.org/10.1371/journal.pntd.0009010.g001

Fig 2. Timeline of the age at diagnosis. Bar chart shows the number of patients diagnosed at different ages and the

period of early and late congenital syphilis.

https://doi.org/10.1371/journal.pntd.0009010.g002
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Demographic data showed that only 11 (18%) patients lived in Buenos Aires City, while 41

(67.3%) did so in nearby cities and 3 (5%) came from neighboring countries. In 6 (9.8%) cases

data was not available. Low socioeconomic status and limited access to the health system were

common features for all patients and their families.

As regards clinical findings (Table 1), most patients, 36/61(59%), showed bone involvement

(Fig 3) and all of them express periostalgia as confirmed by bone X-ray. Among patients (13/

36) with Parrot’s pseudoparalysis the right upper limb was the most frequently affected. Over

half of patients presented with hepatosplenomegaly (54.1%) as well as dermatological manifes-

tations (50.8%) (Fig 4).

Complementary studies at diagnosis are presented in Table 2. Alterations in hepatic param-

eters were observed in 17/47 (36%) of the patients. Data was missing for the remaining 14

patients. Severe anemia, with hemoglobin lower than 7.5 g/l and hemodynamic compromise,

which required red blood cell transfusion, was observed in 5/61 (8.2%). Ocular fundus exami-

nation showed alterations in 4/36 (11%) patients evaluated by fundoscopy, while abnormal

hearing evaluations was only detected in 1/19 (5.3%) patients with hearing testing. Lumbar

puncture was performed in 50/61 patients (82%): CSF was altered in 5/50 (10%) patients: 4

showed reactive VDRL and 1 showed a high white blood cell count. In 9/50 patients (18%)

lumbar puncture was traumatic. Cranial ultrasound was normal in 23/23 patients studied. Not

all data was available for all patients.

TPA serology at diagnosis: RPR/VDRL showed median titers of 32 dilution (IQ25-75:

4–128), and TPHA showed median titers of 640 dilution (IQ25-75: 160–2560).

A total of 38 paired mother and child samples were available for RPR/VDRL titers compari-

son. A considerable number (39.4%) of patients did not reach 4-fold titers more than their

mothers and in 28.9% the titers were the same or even lower (Table 3).

Table 1. Demographic and clinical findings at diagnosis.

Age

Median

Range

IQ 25–75%

2 months

1 day- 8.5 years

1–6 months

Sex Relative frequency %

Female

Male

29/61

32/61

47.5

52.5

Clinical findings a Relative frequency %

Bone involvement

Periostalgia

Pseudoparalysis

Saddle nose

Saber shins

Hepatosplenomegaly

Dermatological manifestations

Maculopapular rash

Palms and soles’ rash

Pemphigus

Desquamation lesions

Jaundice

Condyloma lata

Rhinitis

Fever

Hutchinson’s teeth

36/61

36/36

13/36

1/36

2/36

33/61

31/61

17/31

17/31

15/31

11/31

11/31

2/31

10/61

15/61

1/61

59

100

36

2.7

5.5

54.1

50.8

54.8

54.8

48.4

35.4

35.4

6.4

16

24.6

1.65

a some patients developed more than one clinical feature or had several laboratory findings

https://doi.org/10.1371/journal.pntd.0009010.t001
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One patient (1/61) had a false-negative RPR test at birth but eventually developed symp-

toms of late CS (Hutchinson’s teeth) and RPR was found to be positive (Fig 3C).

Almost all CS patients (60/61) were treated with intravenous aqueous crystalline penicillin

G for 10–14 days (median: 12, 95% CI:10–14). Doses were age- and weight-adjusted and cover-

ing possible involvement of central nervous system (CNS), following national guidelines [7].

Jarisch-Herxheimer reaction (fever and vasomotor signs) occurred in 9/61 (14.7%) CS

patients, with onset within 12 hours after beginning treatment and a maximum duration of 36

hours. One patient started treatment, because of suspected sepsis, with ceftriaxone 50 mg/kg/

day for ten days. Overall 47/53 (89%) of symptomatic CS patients completely recovered after

treatment (Figs 4B and 5B), and 4 patients had residual organ involvement.

In 4 patients persistent proteinuria was observed as a sequelae of renal involvement. In rela-

tion to this, two patients (5 and 4 months old) developed nephrotic syndrome secondary to

CS, with massive proteinuria and subsequent complete recovery after 4 months of penicillin

treatment. The other two patients (45 days and 3 months old) developed nephrotic syndrome

secondary to CS, with mild proteinuria and hematuria that also resolved 3 months after treat-

ment in the 45-day-old infant, but unfortunately the 3-month-old died of sepsis due to Escher-

ichia Coli, severe anemia and renal failure. In all cases, other causes for the renal symptoms

were ruled out without reaching biopsy due to the subsequent recovery. One patient (3 years

old) developed elbow and knee arthrosis secondary to CS bone damage (Fig 6). The patient

was symptomatic at birth with liver involvement (cholestasis), neurological (pathological

CSF), skin and osteoarticular compromise. After several surgeries (varising osteotomies with

non-vascularized fibula autograft in tibia and humerus) and subsequent compression osteo-

synthesis, the patient is walking again and under follow-up.

Fig 3. Representative radiological images of bone involvement and Hutchinson’s teeth findings. (A)

Posteroanterior radiographs of a female newborn showing, at the left, humerus with diffuse periosteal reaction (arrow)

and, in the right, lytic image in the distal region of left tibia (arrow). (B) Posteroanterior radiograph of a male newborn

showing lytic image in the proximal region of the right tibia and fibula. (C) Hutchinson’s teeth in a 2- years old girl (D)

Posteroanterior radiographs showing widespread periostitis of the humerus (arrow), at the left, and tibia at the right

(arrow) in a 2- years old girl.

https://doi.org/10.1371/journal.pntd.0009010.g003
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Serological follow-up: data was available for 30/61 patients. For those patients, the median

follow-up time was 12.1 months (RIQ: 4.1–25.6 months). A decrease of VDRL/RPR titers was

observed, (Fig 7), becoming negative in 13/30 (43%) patients at a median 26,4 months (95%CI:

14.2-infinity) after treatment. A decrease in TPHA titers was also observed, but only 2 patients

showed serological negativization at 5 years of follow-up.

Discussion

Over the last 30 years, our service as a pediatric referral center, assisted over 61 patients suffer-

ing from CS, which is a potentially eradicable disease. In Argentina an increase in primary

syphilis was reported over the last few years [3]. In order to see whether the rising trend of pri-

mary syphilis had an impact on the occurrence of new cases referred for CS, we conducted a

retrospective analysis of a cohort of assisted CS patients in our hospital.

In our study, we provided cumulative data about the number of cases, clinical presentation,

squeals and follow-up serology of CS attended in a third level hospital without maternal ward.

The tendency of our data is similar to worldwide trends and the scarce available data in LAC

and Argentina in the last decades. Vacancy of antenatal care visits and newborn follow-up, as

well as the health worker training on clinical suspicion of syphilis observed in our cohort rein-

force the difficulties reported by Argentina and the LAC countries [9].

Our results showed an increase in the number of CS cases referred to our center in recent

years. Interestingly a bimodal curve with a peak of cases in the early 90’s was observed and

another peak in 2014–2017. A similar trend has been highlighted in several countries

Fig 4. Dermatological findings. (A) Pictures demonstrating maculopapular rash on the palms (upper panel) and soles

(lower panel) of a 4-month-old boy. (B) Improvement of the lesions two days after penicillin treatment in the same

patient.

https://doi.org/10.1371/journal.pntd.0009010.g004
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worldwide [5,10]. In developed countries of America, the first increase was attributed to the

new diagnostic definition of CS in 1988 [5], and the second peak was due to an increase in

reported cases of primary syphilis in women from 2015 onwards [10,11].

The lack of high-quality data about maternal and congenital syphilis in Latin America

Countries (LAC), which has been reported by health organizations on several occasions

[9,12,13], makes correlating our findings with the local and global epidemiological trends diffi-

cult. Maternal and congenital syphilis declined worldwide between 2008 and 2012, since the

Strategy and Plan of Action for the Elimination of Mother-to-Child Transmission (EMTCT)

was launched, which seems to be reflected in our data as a dip in the number of CS cases [9].

However, LAC continued to have the third-highest prevalence of maternal syphilis in the

world in 2012, with CS rates from 1 in Honduras to 108 per 1000 in Panama [13]. Soon after,

the number of cases increased in our service. This is coincident with the growth in syphilis in

Argentina from 10.4 in 2012 to 51.1 per 100,000 in 2018 [3]. Congenital syphilis behaved simi-

larly to other syphilis-related events, showing accelerated increased tendency from 1 per 1000

in 2013 to 1.3 in 2014 reaching 1.7 in 2017 and a decrease to 1.5 in 2018 [3]. This is reflected in

our cohort as a peak in 2014–2017.

Table 2. Complementary studies at diagnosis.

Routine laboratory data and complementary studies a Relative frequency %

Urinalysis

Normal

Altered

Mild proteinuria

Massive proteinuria

Hematuria

Leukocyturia

Liver functions

Normal

Altered

Hyperbilirubinemia.

Alanine transaminase elevation

Complete Blood Count

Anemia

Leukocytosis

Thrombocytopenia

Ocular fundus examination

Normal

Altered

Keratitis

Retinal pigmentation

Fovea alterations

Bone Radiological Findings

Normal

Altered

Periostitis

Osteochondritis/osteomyelitis

Fracture

Osteolytic lesions

Missed diagnosis

45/61

30/45

15/45

8/45

4/45

9/45

2/45

47/61

30/47

17/47

14/47

12/47

51/61

30/51

16/51

5/51

36/61

32/36

4/36

1/36

2/36

1/36

61/61

22/61

36/61

36/61

6/61

3/61

2/61

3/61

73.7

66.6

33.3

17.7

8.9

20

4.4

77

63.8

36.2

29.7

25.5

83.6

58.8

31.4

9.8

59

89

11

2.8

5.5

2.8

100

36

59

59

9.8

5

3.2

5

a some patients developed more than one clinical feature or had several laboratory findings

https://doi.org/10.1371/journal.pntd.0009010.t002

Table 3. Comparative nontreponemal testing (Child vs mother).

RPR determination/ Matching 4-fold 2-fold Equall Lower

Child vs mother’s titers 23 (60.5%) 4 (10.5%) 3 (7.9%) 8 (21%)

https://doi.org/10.1371/journal.pntd.0009010.t003
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Fig 5. Representative radiological images of the bone lesions evolution after treatment. (A) Posteroanterior

radiographs of a 14 month-old girl showing, at the left, diffuse periosteal reaction in the humerus (arrow) and in the

right, periosteal reaction in tibia and fibula (arrow) (B) Improvement of the lesions after treatment.

https://doi.org/10.1371/journal.pntd.0009010.g005

Fig 6. Bone sequelae: Radiological images and pictures of one patient. (A) Posteroanterior radiograph taken of a 3

years-old girl showing pseudarthrosis of the right elbow (arrow) with absence of distal metaphyseal ossification of the

humerus and radio-ulnar osteoporosis. (B) Bone deformities (arrow) involving the junction of the right arm (C) Bone

deformities (arrow) involving the junction of the left leg with severe anterolateral bowing of the limb (D) Lateral view

radiograph showing left knee pseudoarthrosis (arrow) with lack of ossification of the proximal and distal metaphysis of

the femur and distal tibia and fibula osteoporosis.

https://doi.org/10.1371/journal.pntd.0009010.g006
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Among possible causes of this trend, we observed that, despite the fact that 96% of CS

patients in our cohort were born in medical centers in Argentina, a high percentage of women

were not adequately screened for syphilis during pregnancy [3,12,14]. This led to missed

opportunities to prevent syphilis transmission to the fetus [1,15]. In our study, only 47% of

pregnant women had completed adequate prenatal serological screening, and only four moth-

ers were treated appropriately (unfortunately, we do not have sufficient data to rule out a ther-

apeutic failure for these 4 mothers).

The low percentage of screened pregnancies in our cohort is similar to the 40% rate of pre-

natal screening performance for syphilis reported in Argentina [3,12,14]. As part of the reality

of our country, a great percentage arrive as untreated early syphilis at delivery and among

them, perinatal screening is performed nearly in a 10.7% of the children [3,16]. On this subject,

a survey performed to 80 obstetricians reported shortage of scheduled shifts, the unavailability

of adequate medical records and the lack of formal referral circuits between hospitals and

health centers as important issues that make screening and treatment of syphilis in pregnancy

difficult [16].

We observed that 44.7% of our cohort lost systemic opportunities to prevent early infection

for TPA; which supports the efforts pointed to serial serological tests among all the pregnancy

and the perinatal study of the infants [17,18]. Additionally, newborns whose serologic tests for

syphilis are reactive and whose mothers were treated for syphilis should undergo a compre-

hensive evaluation consisting of a detailed physical examination and close follow-up at three/

four and six months of age until VDRL/RPR reactivity declines or disappears [19].

Globally, maternal syphilis is the most common infection associated with stillbirth in low-

resource settings [20]. It is estimated that nearly 20% of CS newborns from untreated mothers,

express IUGR prematurity or are born small for gestational age. Similarly, to what we observed

in our cohort [6,20].

Fig 7. Serological follow-up in 30 congenital syphilis treated patients. Figure shows log titers of RPR changes over time. Dark blue line represents the

smooth regression of the data. Red horizontal line represents the cut value.

https://doi.org/10.1371/journal.pntd.0009010.g007
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Two thirds of untreated asymptomatic newborns would develop CS symptoms in the first 3

to 8 weeks of life and almost all at 3 months of life [4]. In our cohort, 78% of patients were

asymptomatic at birth, but 83% of these (i.e. 66% of the total cohort) developed clinical CS

manifestations within the first 2 month, while the rest of the asymptomatic patients presented

some symptoms within 21 months. The widespread and profound consequences of delayed CS

diagnoses due to inadequate serological evaluation of pregnancies and newborns are unaccept-

able, and should prompt a re-evaluation of the health system, and the chain of missed opportu-

nities and oversights that leads to these cases.

In addition, the analysis of the clinical manifestations demonstrated a high morbidity. Bone

affectation was observed in a great number of patients. Bone involvement (particularly osteo-

chondritis) revealed by radiological tests and often limb pain, was the most frequent finding in

our study. This proved to be a useful sign of active congenital syphilis in asymptomatic new-

borns, as suggested by others authors [4,21]. Hepatosplenomegaly has also been reported as

one of the most common findings [22]. In our study, both hepatosplenomegaly and dermato-

logical manifestations followed in frequency after bone lesions. The high rate of bone involve-

ment observed could may be inherent to the age of our cohort because we are a referral

pediatric center without a maternity ward.

Regarding laboratory findings, hepatitis, jaundice and anemia are well-known manifesta-

tions of CS [6]. Although 54% of our patients presented with hepatomegaly, only 36% pre-

sented with alterations in liver enzymes. In contrast, anemia was present in a high percentage

of patients, requiring blood transfusion in 5/61 cases. Among the related causes of liver injury,

the direct action of TPA causing hepatocellular cholestasis without anatomical bile ducts alter-

ation has been described [23]. https://paperpile.com/c/ueTD2m/rUsJx.

In order to evaluate CNS involvement, CSF testing (cell count, protein, and VDRL) has

been recommended since neurosyphilis is the most concerning manifestation of CS [6,24]. It

was suggested that asymptomatic newborn lumbar puncture examination be avoided [1,25].

In our study, only 10% (5/50) of patients for whom CSF was available showed alterations.

However, there are many issues with diagnostic accuracy, for example: white-cell count and

protein values vary with age; VDRL/RPR antibodies can passively transfer into the CSF, and

Treponema pallidum was reported detected with normal CSF results [25].

The need for CSF evaluation has been questioned, due to its lack of accuracy in confirming

or discarding CNS involvement [6,26]. In our study, spinal lumbar puncture resulted in fre-

quent blood contamination, low VDRL sensitivity and did not change the therapeutic manage-

ment. Also, no differences in clinical after-treatment evolution was observed between patients

with or without CSF evaluation. In our opinion, the value of lumbar punctures in this popula-

tion is very limited, does not provide reliable data as a prognostic marker and does not justify

the risks and suffering associated with the routine use of this diagnostic procedure.

We observed that 89% of asymptomatic patients recovered after treatment with intravenous

aqueous crystalline penicillin G. Although 14.7% showed Jarisch-Herxheimer reaction, these

events were self-limiting. In the retrospective analysis, we detected one patient that, in the hos-

pitalization and under the suspicion of sepsis, received intravenous ceftriaxone for 10 days

with favorable clinical evolution. The possibility of using alternative drugs to penicillin for the

treatment of CS is a field that needs to be explored in depth, particularly given the worldwide

shortage of penicillin [27,28,29].

Reactive serological data in newborns and infants can be confusing due to passive placental

transfer of maternal antibodies and often result in unnecessary hospitalization and treatments

[10,30]. Non-treponemal tests (VDRL/RPR) titers 4 times higher than those of the mother are

criteria for surveillance case and, higher concentration of VDRL/RPR antibodies is related to

the activity of the infection [8,18,30]. In our study, 4-fold higher RPR titers were absent in a
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considerable proportion of infected patients and did not help to reach CS diagnosis while a

sustained decrease in antibody titers was observed as an indicator of therapeutic response.

Similarly, the role of treponemal (TPHA, FTA-Abs) test in the diagnosis of CS was questioned

[30]. In our study TPHA titers remained reactive after treatment so this test was not useful for

treatment monitoring.

New techniques for CS diagnosis are needed, since a long term follow-up is required to con-

firm the diagnosis, especially in asymptomatic infants [1]. Nucleic acid- based amplification

assays, such as polymerase chain reaction (PCR) have greatly improved sensitivity and specific-

ity of direct detection of TPA in vitro. However, there is sparse information regarding use of

PCR in clinical settings. A clinical study is under development in our center (Clinical trials

Identifier: NCT04084379) in order to validate the sensitivity and specificity of this test for CS

diagnosis.

Low patient adherence to follow up was observed. Although this attrition is multifactorial

in nature, socioeconomic vulnerability, such as low-income and high internal migration, con-

stituted a barrier for health care access in our cohort.

Like other developing countries in our region, the high prevalence of syphilis required that

serial syphilis testing should be done to women (during pregnancy and the perinatal period)

and to newborn born without any prenatal care [7,11,17,18]. This is a barrier to medical follow

up and treatment and local reports have identified inequalities in differentiating areas of

unmet demand and the access to health care centers [31].

In a recent report, the PAHO pointed out that there is room to improve in every healthcare

process in Latin America to help eliminate CS [9]. Although Argentina has reported favorable

changes in increasing reports of maternal and congenital cases, continuing difficulties persist,

such as: the lack of qualified staff; the unclear definitions of responsibilities for maternal cases

active follow-up; the need to scale up access to timely diagnosis and treatment and the lack of

CS case audits.

Many issues make CS a great challenge for the pediatrician as is shown in this study. A high

number of symptomatic infants with a completely preventable and curable fetal infection were

observed, resulting from inadequate detection and treatment of syphilis during pregnancy. It

is mandatory to improve the health care of syphilis, both in terms of screening and treatment,

during pregnancy.

Strict enforcement of existing guidelines, and strengthening of the health care system, par-

ticularly in the area of primary care and prevention during pregnancy, should go a long way

towards eliminating this severe, but completely preventable disease. Furthermore, we noticed

a failure to appropriately screen pregnant patients. Without a reassessment of the practices

and prejudices of the entire health system, which allow these women to fall through the cracks

of the health systems, tied with strong enforcement of existing guidelines (and clear conse-

quences for those who do not follow them), CS cases will continue to take place.

As conclusion, our data revealed that it is still common for patients to arrive at a diagnosis

when expressing early or late CS. In our opinion, the value of lumbar punctures is very limited

and does not justify the risks and suffering associated to the routine use of this diagnostic pro-

cedure. Each CS that was diagnosed reflected a fault [12] in spite of health programs and the

first and second level of health care level granted. However, these patients could still reach an

early diagnosis and treatment if an adequate maternal and infant serology review is performed

in the pediatric practice.

As a particular contribution of this study, the commented issues indicate the quality of our

data that respond to a need in our region, and exemplified the real world obstacles to reach the

EMTC of syphilis in our media. In addition to the future actions described by PAHO, we

believe that policies that monitor the population accessibly to care and the different levels of
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articulation of health care will be extremely helpful in the immediate epidemiological

landscape.

Supporting information

S1 Fig. Flowchart of patient inclusion process and complementary studies

(TIF)

S2 Fig. Symptomatic newborn. A) Term male newborn, adequate for gestational age with

widespread erythroderma, vesiculobullous eruptions and desquamation (pemphigus syphiliti-

cus). (B) Bone involvement lesions in the same patients are shown (arrow).

(TIF)

S1 Text. STROBE checklist.

(DOC)

Acknowledgments

The authors wish to thank native speaker Lesley Speakman for revising the English of the

manuscript.

Author Contributions

Conceptualization: Samanta Moroni, Facundo Garcı́a Bournissen.

Data curation: Alejandra Destito Solján, Samanta Moroni, Nicolás Gonzalez, Guillermo

Moscatelli.

Formal analysis: Alejandra Destito Solján, Nicolas Falk.

Funding acquisition: Jaime M. Altcheh.

Investigation: Alejandra Destito Solján, Nicolás Gonzalez, Guillermo Moscatelli, Facundo

Garcı́a Bournissen.

Methodology: Nicolas Falk, Griselda Ballering.

Project administration: Luciana Noemı́ Garcia, Jaime M. Altcheh.

Resources: Griselda Ballering, Jaime M. Altcheh.

Software: Nicolas Falk.

Supervision: Jaime M. Altcheh.

Validation: Samanta Moroni, Facundo Garcı́a Bournissen.

Visualization: Luciana Noemı́ Garcia.

Writing – original draft: Luciana Noemı́ Garcia, Alejandra Destito Solján.

Writing – review & editing: Samanta Moroni, Jaime M. Altcheh.

References
1. Workowski KA, Bolan GA, Centers for Disease C, Prevention. Sexually transmitted diseases treatment

guidelines, 2015. MMWR Recomm Rep. 2015; 64(RR-03):1–137. PMID: 26042815; PubMed Central

PMCID: PMC5885289.

2. Woodring J, Ishikawa N, Nagai M, Malarski M, Takashima Y, Sobel H, et al. Integrating HIV, hepatitis B

and syphilis screening and treatment through the Maternal, Newborn and Child Health platform to reach

PLOS NEGLECTED TROPICAL DISEASES Congenital syphilis retrospective survey study

PLOS Neglected Tropical Diseases | https://doi.org/10.1371/journal.pntd.0009010 January 6, 2021 13 / 15

http://journals.plos.org/plosntds/article/asset?unique&id=info:doi/10.1371/journal.pntd.0009010.s001
http://journals.plos.org/plosntds/article/asset?unique&id=info:doi/10.1371/journal.pntd.0009010.s002
http://journals.plos.org/plosntds/article/asset?unique&id=info:doi/10.1371/journal.pntd.0009010.s003
http://www.ncbi.nlm.nih.gov/pubmed/26042815
https://doi.org/10.1371/journal.pntd.0009010


global elimination targets. Western Pac Surveill Response J. 2017; 8(4):1–5. https://doi.org/10.5365/

wpsar.2017.8.3.005 PMID: 29487757; PubMed Central PMCID: PMC5803553.

3. Ministerio de Salud PdlN. Boletı́n sobre el VIH, SIDA e ITS en la Argentina [National Bulletin]. 2019

[cited Año XXII Report No 36]. Diciembre de 2019: [Available from: http://www.msal.gob.ar/images/

stories/bes/graficos/0000001754cnt-boletin-epidemiologico-2019_vih-sida-its.pdf].

4. Read JS, Schleiss MR. Congenital and perinatal infections [still image]. Oxford: Oxford University

Press,; 2018. Available from: Oxford medicine online http://dx.doi.org/10.1093/med/9780190604813.

001.0001.

5. Cooper JM, Sanchez PJ. Congenital syphilis. Semin Perinatol. 2018; 42(3):176–84. https://doi.org/10.

1053/j.semperi.2018.02.005 PMID: 29627075.

6. Heston S, Arnold S. Syphilis in Children. Infect Dis Clin North Am. 2018; 32(1):129–44. https://doi.org/

10.1016/j.idc.2017.11.007 PMID: 29406973.

7. Ministerio de Salud PdlN. Prevención de la transmisión vertical de: sı́filis, hepatitis B y VIH. Recomen-

daciones para el trabajo de los equipos de salud. Argentina2013. Available from: http://www.msal.gob.

ar/images/stories/bes/graficos/0000000113cnt-2013-05_guia-prevencion-transmision-vertical-2013.

pdf.

8. Committee G, Shaffer N, Essajee S, Laverty M, Hayashi C, Newman L, et al. World Health Organization

Global Guidance on Criteria and Processes for Validation: Elimination of Mother-to-Child Transmission

of HIV and Syphilis, Second Edition. 2017.

9. Silveira MF, Gomez Ponce de Leon R, Becerra F, Serruya SJ. Evolution towards the elimination of con-

genital syphilis in Latin America and the Caribbean: a multicountry analysis. Rev Panam Salud Publica.

2019; 43:e31. https://doi.org/10.26633/RPSP.2019.31 PMID: 31093255; PubMed Central PMCID:

PMC6519663.

10. Woods CR. Congenital syphilis-persisting pestilence. Pediatr Infect Dis J. 2009; 28(6):536–7. https://

doi.org/10.1097/INF.0b013e3181ac8a69 PMID: 19483520.

11. Kidd S, Bowen VB, Torrone EA, Bolan G. Use of National Syphilis Surveillance Data to Develop a Con-

genital Syphilis Prevention Cascade and Estimate the Number of Potential Congenital Syphilis Cases

Averted. Sex Transm Dis. 2018; 45(9S Suppl 1):S23–S8. https://doi.org/10.1097/OLQ.

0000000000000838 PMID: 29543623; PubMed Central PMCID: PMC6737534.

12. Valderrama J, Zacarias F, Mazin R. [Maternal syphilis and congenital syphilis in Latin America: big prob-

lem, simple solution]. Rev Panam Salud Publica. 2004; 16(3):211–7. https://doi.org/10.1590/s1020-

49892004000900012 PMID: 15507190.

13. Serruya SJ, Duran P, Martinez G, Romero M, Caffe S, Alonso M, et al. Maternal and congenital syphilis

in selected Latin America and Caribbean countries: a multi-country analysis using data from the Perina-

tal Information System. Sex Health. 2015; 12(2):164–9. https://doi.org/10.1071/SH14191 PMID:

25725563.

14. Altcheh J LP, Freilij H. Sifilis connatal. Arch Argent Pediatr. 1994; 92:2–7.

15. Schmid GP, Stoner BP, Hawkes S, Broutet N. The need and plan for global elimination of congenital

syphilis. Sex Transm Dis. 2007; 34(7 Suppl):S5–10. https://doi.org/10.1097/01.olq.0000261456.09797.

1b PMID: 17592390.

16. Chuit R. Eliminación de la transmisión materno infantil de HIV, sı́filis, enfermedad de Chagas y hepatitis

B. Análisis de factibilidad. Technical Report. Argentina: Boletı́n de la Academia Nacional de Medicina,

Salud. OPdl; 2018. Avaiable from: http://www.epidemiologia.anm.edu.ar/wp-content/uploads/2019/03/

Eliminaci%C3%B3n-de-la-transmisi%C3%B3n-materno-infantil.pdf

17. Force USPST, Curry SJ, Krist AH, Owens DK, Barry MJ, Caughey AB, et al. Screening for Syphilis

Infection in Pregnant Women: US Preventive Services Task Force Reaffirmation Recommendation

Statement. JAMA. 2018; 320(9):911–7. https://doi.org/10.1001/jama.2018.11785 PMID: 30193283.

18. Matthias JM, Rahman MM, Newman DR, Peterman TA. Effectiveness of Prenatal Screening and Treat-

ment to Prevent Congenital Syphilis, Louisiana and Florida, 2013–2014. Sex Transm Dis. 2017; 44

(8):498–502. https://doi.org/10.1097/OLQ.0000000000000638 PMID: 28703731; PubMed Central

PMCID: PMC6190676.

19. Woods CR. Syphilis in children: congenital and acquired. Semin Pediatr Infect Dis. 2005; 16(4):245–57.

https://doi.org/10.1053/j.spid.2005.06.005 PMID: 16210105.

20. Desale M, Thinkhamrop J, Lumbiganon P, Qazi S, Anderson J. Ending preventable maternal and new-

born deaths due to infection. Best Pract Res Clin Obstet Gynaecol. 2016; 36:116–30. https://doi.org/10.

1016/j.bpobgyn.2016.05.008 PMID: 27450868.

21. Brion LP, Manuli M, Rai B, Kresch MJ, Pavlov H, Glaser J. Long-bone radiographic abnormalities as a

sign of active congenital syphilis in asymptomatic newborns. Pediatrics. 1991; 88(5):1037–40. PMID:

1945608.

PLOS NEGLECTED TROPICAL DISEASES Congenital syphilis retrospective survey study

PLOS Neglected Tropical Diseases | https://doi.org/10.1371/journal.pntd.0009010 January 6, 2021 14 / 15

https://doi.org/10.5365/wpsar.2017.8.3.005
https://doi.org/10.5365/wpsar.2017.8.3.005
http://www.ncbi.nlm.nih.gov/pubmed/29487757
http://www.msal.gob.ar/images/stories/bes/graficos/0000001754cnt-boletin-epidemiologico-2019_vih-sida-its.pdf
http://www.msal.gob.ar/images/stories/bes/graficos/0000001754cnt-boletin-epidemiologico-2019_vih-sida-its.pdf
http://dx.doi.org/10.1093/med/9780190604813.001.0001
http://dx.doi.org/10.1093/med/9780190604813.001.0001
https://doi.org/10.1053/j.semperi.2018.02.005
https://doi.org/10.1053/j.semperi.2018.02.005
http://www.ncbi.nlm.nih.gov/pubmed/29627075
https://doi.org/10.1016/j.idc.2017.11.007
https://doi.org/10.1016/j.idc.2017.11.007
http://www.ncbi.nlm.nih.gov/pubmed/29406973
http://www.msal.gob.ar/images/stories/bes/graficos/0000000113cnt-2013-05_guia-prevencion-transmision-vertical-2013.pdf
http://www.msal.gob.ar/images/stories/bes/graficos/0000000113cnt-2013-05_guia-prevencion-transmision-vertical-2013.pdf
http://www.msal.gob.ar/images/stories/bes/graficos/0000000113cnt-2013-05_guia-prevencion-transmision-vertical-2013.pdf
https://doi.org/10.26633/RPSP.2019.31
http://www.ncbi.nlm.nih.gov/pubmed/31093255
https://doi.org/10.1097/INF.0b013e3181ac8a69
https://doi.org/10.1097/INF.0b013e3181ac8a69
http://www.ncbi.nlm.nih.gov/pubmed/19483520
https://doi.org/10.1097/OLQ.0000000000000838
https://doi.org/10.1097/OLQ.0000000000000838
http://www.ncbi.nlm.nih.gov/pubmed/29543623
https://doi.org/10.1590/s1020-49892004000900012
https://doi.org/10.1590/s1020-49892004000900012
http://www.ncbi.nlm.nih.gov/pubmed/15507190
https://doi.org/10.1071/SH14191
http://www.ncbi.nlm.nih.gov/pubmed/25725563
https://doi.org/10.1097/01.olq.0000261456.09797.1b
https://doi.org/10.1097/01.olq.0000261456.09797.1b
http://www.ncbi.nlm.nih.gov/pubmed/17592390
http://www.epidemiologia.anm.edu.ar/wp-content/uploads/2019/03/Eliminaci%C3%B3n-de-la-transmisi%C3%B3n-materno-infantil.pdf
http://www.epidemiologia.anm.edu.ar/wp-content/uploads/2019/03/Eliminaci%C3%B3n-de-la-transmisi%C3%B3n-materno-infantil.pdf
https://doi.org/10.1001/jama.2018.11785
http://www.ncbi.nlm.nih.gov/pubmed/30193283
https://doi.org/10.1097/OLQ.0000000000000638
http://www.ncbi.nlm.nih.gov/pubmed/28703731
https://doi.org/10.1053/j.spid.2005.06.005
http://www.ncbi.nlm.nih.gov/pubmed/16210105
https://doi.org/10.1016/j.bpobgyn.2016.05.008
https://doi.org/10.1016/j.bpobgyn.2016.05.008
http://www.ncbi.nlm.nih.gov/pubmed/27450868
http://www.ncbi.nlm.nih.gov/pubmed/1945608
https://doi.org/10.1371/journal.pntd.0009010


22. Dorfman DH, Glaser JH. Congenital syphilis presenting in infants after the newborn period. N Engl J

Med. 1990; 323(19):1299–302. https://doi.org/10.1056/NEJM199011083231902 PMID: 2215616.

23. Pizzarossa AC, Rebella M. Hepatitis in patients with syphilis: an overlooked association. BMJ Case

Rep. 2019; 12(1). https://doi.org/10.1136/bcr-2018-226918 PMID: 30696640; PubMed Central PMCID:

PMC6350734.

24. Ropper AH. Neurosyphilis. N Engl J Med. 2019; 381(14):1358–63. https://doi.org/10.1056/

NEJMra1906228 PMID: 31577877.

25. Workowski KA, Berman SM. Centers for Disease Control and Prevention Sexually Transmitted Disease

Treatment Guidelines. Clin Infect Dis. 2011; 53 Suppl 3:S59–63. https://doi.org/10.1093/cid/cir694

PMID: 22080270.

26. Michelow IC, Wendel GD Jr., Norgard MV, Zeray F, Leos NK, Alsaadi R, et al. Central nervous system

infection in congenital syphilis. N Engl J Med. 2002; 346(23):1792–8. https://doi.org/10.1056/

NEJMoa012684 PMID: 12050339.

27. Taylor MM, Zhang X, Nurse-Findlay S, Hedman L, Kiarie J. The amount of penicillin needed to prevent

mother-to-child transmission of syphilis. Bull World Health Organ. 2016; 94(8):559-A. https://doi.org/10.

2471/BLT.16.173310 PMID: 27516630; PubMed Central PMCID: PMC4969996.

28. Nurse-Findlay S, Taylor MM, Savage M, Mello MB, Saliyou S, Lavayen M, et al. Shortages of ben-

zathine penicillin for prevention of mother-to-child transmission of syphilis: An evaluation from multi-

country surveys and stakeholder interviews. PLoS Med. 2017; 14(12):e1002473. https://doi.org/10.

1371/journal.pmed.1002473 PMID: 29281619; PubMed Central PMCID: PMC5744908.

29. Katanami Y, Hashimoto T, Takaya S, Yamamoto K, Kutsuna S, Takeshita N, et al. Amoxicillin and Cef-

triaxone as Treatment Alternatives to Penicillin for Maternal Syphilis. Emerg Infect Dis. 2017; 23

(5):827–9. https://doi.org/10.3201/eid2305.161936 PMID: 28418316; PubMed Central PMCID:

PMC5403051.

30. Peeling RW, Ye H. Diagnostic tools for preventing and managing maternal and congenital syphilis: an

overview. Bull World Health Organ. 2004; 82(6):439–46. PMID: 15356937; PubMed Central PMCID:

PMC2622868.

31. De Pietri D, Dietrich P, Mayo P, Carcagno A, de Titto E. [Use of indicators of geographical accessibility

to primary health care centers in addressing inequities]. Rev Panam Salud Publica. 2013; 34(6):452–

60. PMID: 24569975.

PLOS NEGLECTED TROPICAL DISEASES Congenital syphilis retrospective survey study

PLOS Neglected Tropical Diseases | https://doi.org/10.1371/journal.pntd.0009010 January 6, 2021 15 / 15

https://doi.org/10.1056/NEJM199011083231902
http://www.ncbi.nlm.nih.gov/pubmed/2215616
https://doi.org/10.1136/bcr-2018-226918
http://www.ncbi.nlm.nih.gov/pubmed/30696640
https://doi.org/10.1056/NEJMra1906228
https://doi.org/10.1056/NEJMra1906228
http://www.ncbi.nlm.nih.gov/pubmed/31577877
https://doi.org/10.1093/cid/cir694
http://www.ncbi.nlm.nih.gov/pubmed/22080270
https://doi.org/10.1056/NEJMoa012684
https://doi.org/10.1056/NEJMoa012684
http://www.ncbi.nlm.nih.gov/pubmed/12050339
https://doi.org/10.2471/BLT.16.173310
https://doi.org/10.2471/BLT.16.173310
http://www.ncbi.nlm.nih.gov/pubmed/27516630
https://doi.org/10.1371/journal.pmed.1002473
https://doi.org/10.1371/journal.pmed.1002473
http://www.ncbi.nlm.nih.gov/pubmed/29281619
https://doi.org/10.3201/eid2305.161936
http://www.ncbi.nlm.nih.gov/pubmed/28418316
http://www.ncbi.nlm.nih.gov/pubmed/15356937
http://www.ncbi.nlm.nih.gov/pubmed/24569975
https://doi.org/10.1371/journal.pntd.0009010

