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Despite decades of epidemiologic and clinical experience
with maternal and congenital syphilis, both remain major
public health problems in Brazil and in the rest of the
Americas. In 2010 and supported by the World Health Organi-
zation (WHO), the Pan American Health Organization (PAHO)
Member States approved the Strategy and Plan of Action
for the Elimination of Mother-to-Child Transmission of HIV
and Congenital Syphilis with the goal of reducing the inci-
dence of congenital syphilis to <0.5 cases per 1000 live
births by 2015." In 2014, 17,400 cases (1.3/1000 live births)
of congenital syphilis were reported in the Americas, and
17 countries may have eliminated maternal-to-child trans-
mission of syphilis.? Despite some progress, Brazil did not
meet the congenital syphilis elimination goal but rather, the
epidemic rages on, resulting in substantial fetal and neona-
tal mortality. In 2010, 6916 cases (2.27/1000 live births)
of congenital syphilis were reported to the Brazilian Min-
istry of Health and PAHO, while in 2013, the number of
cases increased to 13,705 (4.70/1000 live births) before
decreasing to 6793 cases in 2014.%3

Congenital syphilis is a preventable disease, and there
must be zero tolerance for its occurrence as even one
case represents a failure of the public health system.
Health care professionals know what must be done to
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prevent congenital syphilis and its complications which
include stillbirth, prematurity, nonimmune hydrops fetalis,
and neonatal mortality. The WHO estimates that glob-
ally, 1.5-1.85 million pregnant women are infected with
syphilis annually and half of them have infants with adverse
outcomes.“ In the United States from 1999 to 2013, neonatal
mortality secondary to congenital syphilis was 12/1000 live
births, with a case fatality rate of 6.5%.° Of the 418 reported
deaths, 82% were stillbirths and 89% of the mothers had
untreated or inadequately treated syphilis. Moreover, less
prenatal care was associated with increased risk of death,
and importantly, 59% of the deaths occurred by 31 weeks of
gestation.

It is clear that pregnant women must have access to early
prenatal care and be screened serologically for syphilis at
the first prenatal visit and, in high risk areas, again at 28-32
weeks’ gestation and delivery.® According to PAHO, 94% of
pregnant women in the Americas attended at least one ante-
natal care visit during the pregnancy, and 80% received
syphilis testing at some point during the pregnancy.? In
Brazil, Domingues et al.” interviewed 23,894 women post-
partum and reported that 98.7% had at least one antenatal
care visit, 89% had documentation of at least one syphilis
test on prenatal record cards, but only an additional 41% had
a second test performed. From 2011 to 2014, PAHO reported
an increase from 81% to 86% in syphilis-infected women who
had documentation of appropriate treatment, although it
was still below its goal of 95%. It therefore is not surprising
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that congenital syphilis remains a major problem in Brazil
and the rest of the Americas.

In addition to identification of infected pregnant women,
timely treatment is mandatory for prevention of congen-
ital syphilis.®° In locales where follow-up is uncertain or
difficult, rapid point-of-care syphilis testing should be per-
formed so that women are treated on site and without delay.
In addition, serologic testing and presumptive treatment of
their sexual partner is essential to prevent reinfection and
transmission to the fetus.® In Brazil, it has been estimated
that only about 12% of sexual partners received treatment
for syphilis,"" certainly a failure of the public health infra-
structure as contact tracing and treatment is the major
method of controlling syphilis transmission in communities.

Penicillin G is the only known effective antimicrobial
agent for preventing vertical transmission of syphilis and
treating fetal infection.® Pregnant women should receive the
penicillin regimen appropriate for the stage of infection, and
if any dose of therapy is missed for latent syphilis, the full
course of therapy must be repeated. Pregnant women who
have a history of penicillin allergy should be desensitized
and treated with penicillin.

Unfortunately, the diagnosis of congenital syphilis
remains problematic due to the inability to detect or culture
Treponema pallidum in clinical specimens, thus necessi-
tating reliance on laboratory tests that detect maternal
nontreponemal and treponemal IgG antibodies transferred
transplacentally to the fetus. Nonetheless, the use of IgM
immunoblotting, PCR assays, and rabbit infectivity testing
(RIT, inoculation of infected patient fluid into rabbit testes
with resultant syphilitic infection of the rabbit) in research
laboratories has allowed evidence-based rationale for the
management of infants born to mothers with reactive sero-
logic tests for syphilis.'?""

Neonates with proven or highly probably syphilis, that
is, those who have an abnormal physical examination,
serum quantitative nontreponemal serologic titer that
is fourfold or higher than the mother’s titer, or pos-
itive darkfield microscopy or PCR of lesions or body
fluids/tissues/placenta,'® are diagnosed readily and should
receive 10 days of intravenous aqueous crystalline penicillin
G or intramuscular procaine penicillin G therapy. Virtually all
of these infants have a positive IgM immunoblot, and at least
50% of them have spirochetes detected in cerebrospinal fluid
by RIT."

The well-appearing infant with a normal physical exami-
nation and born to a mother with untreated or inadequately
treated (<4 weeks before delivery or any nonpenicillin G
regimen) syphilis remains a diagnostic conundrum. However,
while as many as 20% of these infants have a positive IgM
immunoblot indicative of in utero infection, almost none
will have central nervous system invasion by T. pallidum if
their complete evaluation (complete blood cell count and
platelets, long bone radiographs, and cerebrospinal fluid
[CSF] examination) is normal."” These infants can receive
a single intramuscular injection of benzathine penicillin
G (50,000U/kg).® Finally, normal infants born to mothers
adequately treated during pregnancy and greater than 4
weeks before delivery should be considered as a ‘‘close
contact’’ and receive a single intramuscular injection of
benzathine penicillin G, although no evaluation is required
or recommended.® Similarly, normal infants who have

a nonreactive serum nontreponemal test result but are
born to mothers with untreated or inadequately syphilis
can receive a single dose of intramuscular benzathine
penicillin G without evaluation - an increasingly common
scenario with the use of treponemal tests such as enzyme
immunoassays or chemiluminescence immunoassays for
syphilis screening (*‘reverse sequence’’ screening).'®

As syphilis can be a co-factor for HIV infection, all women
and their sexual partner(s) who have syphilis should be
tested for HIV infection. Infants born to mothers coinfected
with syphilis and HIV do not require different evaluation,
therapy or follow-up.

All infants with reactive nontreponemal tests should
receive careful follow-up examinations and serologic test-
ing (i.e., a nontreponemal test) every 2-3 months until
the test becomes nonreactive. A reactive serum trepone-
mal test beyond 18 months of age when maternal antibodies
have disappeared confirms a diagnosis of congenital syphilis,
although as many as 20% of infected infants may serorevert
completely to nonreactive syphilis serologic tests.

Recently, a penicillin shortage in Brazil and other parts
of the world has posed a serious health threat to fetuses
and infants of mothers with syphilis. If preparations of peni-
cillin are unavailable, a 10 day course of ceftriaxone can
be considered with careful clinical and serologic follow-
up, including repeat CSF evaluation.®'® Research efforts are
needed to evaluate whether other antibiotics such as ampi-
cillin can treat effectively central nervous system disease.

The lack of timely identification and appropriate treat-
ment of infected infants can have profound consequences in
later life. Manifestations of late congenital syphilis involve
the central nervous system, bones and joints, teeth, eyes,
and skin and include Hutchinson’s triad (interstitial kerati-
tis, eighth cranial nerve deafness, notched central incisors),
named after Sir Jonathan Hutchinson (1828-1913) from
England.

Research and humanitarian efforts must continue to con-
trol, treat, and eventually eliminate congenital syphilis
globally. The public health impact of syphilis in pregnancy
and infancy remains substantial, and only through optimal
prenatal healthcare services will elimination of maternal-
to-child transmission of syphilis become a reality in the
Americas.

Funding

This study did not receive funding.

Conflicts of interest

The authors declare no conflicts of interest.

Acknowledgements

The author (PJS) thanks Michael V. Norgard, PhD for his
superb guidance and mentorship, George H. McCracken,
MD for having the foresight that congenital syphilis was a
needed area of investigation, and George D. Wendel, MD
for constant support while sharing his vast knowledge of
maternal syphilis.



In time: the persistence of congenital syphilis in Brazil - More progress needed!

253

References

. Syphilis

. Alonso Gonzalez M. Regional initiative for the elimination of

mother-to-child transmission of HIV and congenital syphilis in
Latin America and the Caribbean: regional monitoring strategy.
Washington: PAHO; 2010.

. Pan American Health Organization. Elimination of mother-

to-child transmission of HIV and syphilis in the Americas.
Washington: PAHO; 2014 [Update].

. Secretaria de Vigilancia em Saude - departmento de DST, AIDS

e Hepatites Virais [Boletim epidemiologico - Sifilis]. Brasilia:
Ministério da Salde; 2015.

. Gomez GB, Kamb ML, Newman LM, Mark J, Broutet N, Hawkes

SJ. Untreated maternal syphilis and adverse outcomes of preg-
nancy: a systematic review and meta-analysis. Bull World Health
Organ. 2013;91:217-26.

. Su JR, Brooks LC, Davis DW, Torrone EA, Weinstock HS, Kamb

ML. Congenital syphilis: trends in mortality and morbidity in
the United States, 1999 through 2013. Am J Obstet Gynecol.
2016;214:381, e1-e9.

during pregnancy. 2015 Sexually transmitted
diseases treatment guidelines. Atlanta: Centers for Dis-
ease Control and Prevention; 2015. Available from:
http://www.cdc.gov/std/tg2015/syphilis-pregnancy.htm

[cited 01.06.15].

. Domingues RM, Szwarcwald CL, Souza Junior PR, Leal MC. Preva-

lence of syphilis in pregnancy and prenatal syphilis testing in
Brazil: birth in Brazil study. Rev Saude Publica. 2014;48:766-74.

. Sheffield JS, Sanchez PJ, Morris G, Maberry M, Zeray F,

Mclntire DD, et al. Congenital syphilis after maternal treat-
ment for syphilis during pregnancy. Am J Obstet Gynecol.
2002;186:569-73.

. World Health Organization. The global elimination of congenital

syphilis: rationale and strategy for action. Geneva: WHO; 2007.

. Alexander JM, Sheffield JS, Sanchez PJ, Mayfield J, Wendel

GD Jr. Efficacy of treatment for syphilis in pregnancy. Obstet
Gynecol. 1999;93:5-8.

1.

Programa Nacional de Controle de DST e AIDS. Protocolo para
a prevencao da transmissao vertical de HIV e sifilis: manual de
bolso. Brasilia: Ministério da Saude; 2007.

. Sanchez PJ, McCracken GH Jr, Wendel GD, Olsen K, Threlkeld

N, Norgard MV. Molecular analysis of the fetal IgM response
to Treponema pallidum antigens: implications for improved
serodiagnosis of congenital syphilis. J Infect Dis. 1989;159:
508-17.

. Grimprel E, Sanchez PJ, Wendel GD, Burstain JM, McCracken GH

Jr, Radolf JD, et al. Use of polymerase chain reaction and rabbit
infectivity testing to detect Treponema pallidum in amniotic
fluid, fetal and neonatal sera, and cerebrospinal fluid. J Clin
Microbiol. 1991;29:1711-8.

. Sanchez PJ, Wendel GD Jr, Grimprel E, Goldberg M, Hall M,

Arencibia-Mireles O, et al. Evaluation of molecular methodolo-
gies and rabbit infectivity testing for the diagnosis of congenital
syphilis and neonatal central nervous system invasion by Tre-
ponema pallidum. J Infect Dis. 1993;167:148-57.

. Wendel GD Jr, Sanchez PJ, Peters MT, Harstad TW, Potter LL,

Norgard MV. Identification of Treponema pallidum in amniotic
fluid and fetal blood from pregnancies complicated by congen-
ital syphilis. Obstet Gynecol. 1991;78:890-5.

. Sheffield JS, Sanchez PJ, Wendel GD Jr, Fong DW, Zeray F, Mar-

graf LR, et al. Placental histopathology of congenital syphilis.
Obstet Gynecol. 2002;100:126-33.

. 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;346:1792-8.

. Reverse screening Centers for Disease Control and Preven-

tion (CDC). Discordant results from reverse sequence syphilis
screening - five laboratories, United States, 2006-2010. MMWR.
2011;60:133-7.

. Marra CM, Slatter V, Tartaglione TA, Baker-Zander SA,

Lukehart SA. Evaluation of aqueous penicillin G and ceftria-
xone for experimental neurosyphilis. J Infect Dis. 1992;165:
396-7.


http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0005
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0005
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0005
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0005
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0005
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0005
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0005
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0005
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0005
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0005
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0005
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0005
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0005
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0005
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0005
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0005
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0005
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0005
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0005
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0005
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0005
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0005
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0005
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0005
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0005
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0005
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0005
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0005
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0005
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0005
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0005
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0005
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0010
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0010
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0010
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0010
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0010
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0010
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0010
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0010
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0010
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0010
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0010
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0010
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0010
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0010
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0010
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0010
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0010
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0010
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0010
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0010
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0010
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0010
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0010
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0015
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0015
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0015
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0015
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0015
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0015
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0015
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0015
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0015
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0015
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0015
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0015
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0015
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0015
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0015
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0015
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0015
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0015
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0015
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0015
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0015
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0015
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0015
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0015
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0015
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0015
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0015
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0020
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0020
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0020
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0020
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0020
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0020
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0020
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0020
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0020
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0020
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0020
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0020
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0020
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0020
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0020
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0020
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0020
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0020
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0020
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0020
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0020
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0020
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0020
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0020
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0020
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0020
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0020
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0020
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0020
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0020
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0020
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0020
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0020
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0020
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0020
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0020
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0025
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0025
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0025
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0025
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0025
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0025
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0025
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0025
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0025
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0025
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0025
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0025
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0025
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0025
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0025
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0025
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0025
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0025
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0025
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0025
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0025
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0025
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0025
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0025
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0025
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0025
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0025
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0025
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0025
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0025
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0025
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0025
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0025
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0025
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0025
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0025
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0025
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0025
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0025
http://www.cdc.gov/std/tg2015/syphilis-pregnancy.htm
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0035
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0035
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0035
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0035
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0035
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0035
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0035
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0035
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0035
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0035
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0035
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0035
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0035
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0035
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0035
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0035
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0035
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0035
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0035
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0035
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0035
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0035
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0035
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0035
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0035
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0035
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0035
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0035
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0035
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0035
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0035
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0035
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0035
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0035
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0035
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0035
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0040
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0040
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0040
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0040
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0040
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0040
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0040
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0040
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0040
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0040
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0040
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0040
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0040
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0040
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0040
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0040
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0040
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0040
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0040
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0040
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0040
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0040
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0040
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0040
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0040
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0040
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0040
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0040
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0040
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0040
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0040
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0040
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0040
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0040
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0040
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0045
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0045
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0045
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0045
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0045
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0045
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0045
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0045
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0045
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0045
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0045
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0045
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0045
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0045
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0045
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0045
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0045
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0045
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0050
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0050
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0050
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0050
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0050
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0050
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0050
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0050
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0050
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0050
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0050
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0050
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0050
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0050
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0050
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0050
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0050
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0050
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0050
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0050
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0050
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0050
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0050
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0050
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0050
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0050
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0050
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0050
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0055
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0055
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0055
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0055
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0055
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0055
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0055
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0055
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0055
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0055
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0055
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0055
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0055
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0055
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0055
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0055
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0055
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0055
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0055
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0055
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0055
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0055
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0055
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0055
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0055
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0055
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0055
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0055
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0055
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0055
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0055
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0055
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0060
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0060
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0060
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0060
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0060
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0060
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0060
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0060
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0060
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0060
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0060
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0060
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0060
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0060
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0060
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0060
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0060
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0060
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0060
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0060
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0060
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0060
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0060
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0060
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0060
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0060
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0060
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0060
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0060
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0060
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0060
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0060
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0060
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0060
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0060
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0060
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0060
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0060
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0060
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0060
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0060
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0060
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0060
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0060
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0065
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0070
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0075
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0075
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0075
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0075
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0075
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0075
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0075
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0075
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0075
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0075
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0075
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0075
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0075
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0075
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0075
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0075
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0075
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0075
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0075
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0075
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0075
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0075
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0075
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0075
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0075
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0075
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0075
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0075
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0075
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0075
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0075
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0075
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0075
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0075
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0075
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0075
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0075
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0075
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0075
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0075
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0075
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0075
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0075
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0075
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0075
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0080
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0080
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0080
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0080
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0080
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0080
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0080
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0080
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0080
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0080
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0080
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0080
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0080
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0080
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0080
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0080
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0080
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0080
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0080
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0080
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0080
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0080
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0080
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0080
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0080
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0080
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0080
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0080
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0080
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0080
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0080
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0080
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0085
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0085
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0085
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0085
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0085
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0085
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0085
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0085
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0085
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0085
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0085
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0085
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0085
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0085
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0085
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0085
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0085
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0085
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0085
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0085
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0085
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0085
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0085
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0085
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0085
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0085
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0085
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0085
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0085
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0085
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0085
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0085
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0085
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0085
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0085
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0090
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0090
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0090
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0090
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0090
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0090
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0090
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0090
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0090
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0090
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0090
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0090
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0090
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0090
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0090
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0090
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0090
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0090
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0090
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0090
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0090
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0090
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0090
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0090
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0090
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0090
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0090
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0090
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0090
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0090
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0090
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0090
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0090
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0090
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0090
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0090
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0090
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0095
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0095
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0095
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0095
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0095
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0095
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0095
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0095
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0095
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0095
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0095
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0095
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0095
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0095
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0095
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0095
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0095
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0095
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0095
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0095
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0095
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0095
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0095
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0095
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0095
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0095
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0095
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0095
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0095
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0095
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0095
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0095
http://refhub.elsevier.com/S2359-3482(16)30036-7/sbref0095

	In time: the persistence of congenital syphilis in Brazil – More progress needed!
	Funding
	Conflicts of interest
	Acknowledgements
	References


