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Syphilis; Objective: To analyze the follow-up, in specialized outpatient clinics, of infants reported with
Congenital; congenital syphilis during the penicillin shortage.

Signs and symptoms; Method: A cross-sectional study was carried out in ten public maternity hospitals affiliated with
Lost to follow-up the Brazilian Unified Health System in the city of Fortaleza, state of Ceara. Clinical records of

infants reported with congenital syphilis who were born alive in 2015 were used to describe cor-
relates of attendance at recommended clinical follow-up appointments.

Results: A total of 469 infants reported with CS from January 1/2015 to December 31/2015 were
included in the analysis. The results show that most infants did not attend the follow-up visits
(368/469, 78.5%) and the main associated factors are that the follow-up clinic is located in a dif-
ferent hospital from that where the infant was born (OR: 3.7; Cl: 2.20—6.22; p < 0.001) and the
use of illicit drugs by the mother (OR: 3.2; Cl: 1.57—6.87; p = 0.002). Only 33.7% (34/101) were
followed until discharge.

Conclusion: The majority of infants with reported congenital syphilis during this period did not
attend the follow-up visits. Public health efforts aimed at reaching the parents of infants with
CS should be a priority to ensure appropriate clinical identification and management of the asso-
ciated outcomes of this vertically transmitted infection.

© 2022 Sociedade Brasileira de Pediatria. Published by Elsevier Editora Ltda. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/
4.0/).
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important challenge, considering the high incidence rates,
especially in poor and developing countries.?

Brazil and other countries faced a serious problem of pen-
icillin shortage in 2015, which is why many infants whose
mothers had syphilis during pregnancy were not treated or
received drugs other than penicillin,®> whose effectiveness
for the treatment of CS is not proven. In the same year,
approximately 22,800 cases of CS were recorded in 37 coun-
tries in the Americas, with an incidence rate of 1.7 cases per
1,000 live births. Brazil contributed considerably to the
increase in this rate, having reported 19,228 cases, with an
incidence rate of 6.5 cases per 1,000 live births, much higher
than that recommended by the World Health Organization,
which is less than 0.5 cases per 1,000 live births.?

In 2015, the Brazilian Ministry of Health (MOH) still did
not clearly specify the level of care in which infants with CS
should be monitored, leaving this decision up to the states
and municipalities, which usually referred them to special-
ized outpatient clinics. The concern with CS control is
mainly related to the consequences of the infection for the
newborn. Although most infants are asymptomatic at birth,
clinical manifestations can appear up to two years of age,
which constitutes early CS, or after this age range, as late
CS. Symptoms are usually associated with dermatological,
bone, ophthalmological, auditory, neurological, and dental
disorders, in addition to laboratory alterations.* ®

As the clinical manifestations of CS can occur after the
neonatal period, it is necessary that even when treated in
the maternity ward, the infant be referred to and have out-
patient follow-up ensured until 18 months of age, when a
non-treponemal test, investigation of signs and symptoms
compatible with CS, ophthalmological, neurological and
audiological assessments are performed.®

The clinical follow-up of infants with CS is dependent on
both referral and counter-referral networks. Communication
between the maternity hospitals and the outpatient clinics is
essential to guarantee the planning of care for the referred
infants. In fact, the problem is even more serious, as many
infants are not even referred for follow-up at the time of dis-
charge from the maternity hospital, a fact corroborated by a
study carried out in the state of Minas Gerais, which found
that 79% of infants with CS were not referred for follow-up.’
Additionally, even among the referred ones, many do not
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complete the recommended appointment schedule, a situa-
tion disclosed by a study carried out in the municipality of
Porto Alegre, state of Rio Grande do Sul, Brazil, which ana-
lyzed the follow-up of infants with CS for a period of five years
and identified a loss to follow-up rate of 50%.“

Therefore, this study aims to analyze the follow-up, in
specialized outpatient clinics, of infants reported with CS in
the city of Fortaleza during the penicillin shortage period.

The municipality of Fortaleza is located in the Northeast
region of Brazil and has a population of 2,687,000 inhabitants.®
In the year these infants were notified, the incidence rate of
CS in the municipality was 17.8 cases per 1000 live births.’

Method

This was a cross-sectional study, carried out in specialized
outpatient clinics for the follow-up of infants with CS in For-
taleza, located in the same maternity hospital where the
infant was born or in another hospital service. The city of
Fortaleza Municipal Health Secretariat defined a flow of
referrals of infants with CS to these outpatient clinics, as
shown in Figure 1.

The CS cases were notified by the Health System in the
maternity hospital at the time of birth, according to the cri-
teria recommended by the MOH. ' The infants were included
in the analysis if the definition of CS was met as follows:

e A child whose mother had, during prenatal care or at the
time of the delivery, a reactive non-treponemal syphilis
test with any titration and a reactive treponemal test, and
who was not treated or received inadequate treatment.

e A child whose mother was not diagnosed with syphilis dur-

ing pregnancy and, if the maternity hospital was not able

to perform the treponemal test, had a reactive non-trep-
onemal test with any titration at the time of delivery.

A child whose mother was not diagnosed with syphilis dur-

ing pregnancy and, if the maternity hospital was not able

to perform the non-treponemal test, had a reactive trep-
onemal test at the time of delivery.

A child whose mother had a reactive treponemal test and

a non-reactive non-treponemal test at the time of deliv-

ery, with no record of previous treatment.

HNSC HGMM  HGMJW  HGMB HIMA

|
Has its own Outpatient clinic

Maternity hospitals and respective follow-up outpatient clinics for the referral of infants with CS. MEAC, Maternidade

Hospital e Maternidade Zilda Arns; HGF, Hospital Geral de Forta-

leza; HNSC, Hospital Nossa Senhora da Conceicao; HGMM, Hospital Gonzaga Mota de Messejana; HGMJW, Hospital Gonzaga Mota do
José Walter; HGMB, Hospital Gonzaga Mota da Barra do Ceara; HJMA, Hospital José Martiniano de Alencar.Source: Municipal Health

Secretariat of Fortaleza.
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Infants with comorbidities were excluded due to the pos-
sibility of interference with the assessment of the clinical
manifestations of CS. Those with medical records that could
not be located were excluded, as well as those residing out-
side Fortaleza. Neonatal deaths were also excluded.

Data collection took place from January to December
2018, from the medical records of the infants in the afore-
mentioned outpatient clinics. The variables collected about
the child’s follow-up were: the place where the child was
referred to (maternity ward or outpatient clinic of another
service), whether they attended the appointment, number
of appointments, age of the child at the beginning and at
the end of the follow-up, whether the recommended tests
were performed and their results, observed clinical manifes-
tations and complications, whether syphilis retreatment was
necessary and whether they were discharged from follow-
up. The evaluated outcome was discharged, considered
when two consecutive negative VDRL (Venereal Disease
Research Laboratory) tests were identified, regardless of the
age at which the child initiated the serological follow-up.

Considering that the mother’s sociodemographic profile,
as well as the quality of prenatal care and the child’s birth
conditions, can interfere with follow-up attendance, these
data were included in the analysis and collected from the
notification forms and the mother and newborns’ medical
records. The following variables were collected from the
mother’s record: age, marital status, level of schooling,
whether they had paid work, use of illicit drugs, whether
they attended prenatal care, number of prenatal care
appointments, time of syphilis diagnosis, whether they were
treated for syphilis during prenatal care. The following vari-
ables were collected from the newborn’s record: whether
VDRL was performed, VDRL result, VDRL titration, the clini-
cal manifestation of CS (prematurity, low birth weight,
hepatomegaly with or without splenomegaly, skin lesions,
jaundice with level of phototherapy, serosanguineous rhini-
tis or pseudoparalysis of the limbs) and the treatment pro-
vided in the maternity ward.

The data were entered and analyzed using the SPSS sta-
tistical program (Statistical Package for the Social Sciences),
version 22. A descriptive analysis was performed using fre-
quency distribution for categorical variables and the calcu-
lation of means and standard deviations for numerical
variables. For the bivariate analysis, Pearson’s x* test and
Fisher’s exact test were used, with a significance level of 5%
and a confidence interval of 95%.

Multiple logistic regression analysis was performed using
the STATA statistical package, version 10.0, using the step-
wise technique. For the adjusted analysis, variables that
had a p value < 0.20 were included and those with a p
value < 0.05 remained. The odds ratio (OR) was used as a
measure of effect size, with a confidence interval of 95%.

This study was approved by the Ethics and Research Com-
mittee of the University of Fortaleza and by the Ethics and
Research Committee of each maternity hospital.

Results

In 2015, 575 infants notified with CS were born alive in the
city of Fortaleza, Ceara. Forty-three infants were excluded
because it was not possible to locate their medical records

304

or the notification form, 26 because they did not live in the
city of Fortaleza, and 28 because they had comorbidities
(HIV, hepatitis B and C, toxoplasmosis, rubella, cytomegalo-
virus, congenital virus infection, herpes simplex and Zika
virus infection). Therefore, 469 cases were considered eligi-
ble for this study. All these infants were born to mothers
who were untreated or inadequately treated for syphilis dur-
ing prenatal care.

Table 1 shows the data related to the follow-up of infants
with CS in specialized outpatient clinics. Of the 469 notified

Table 1 Follow-up data of infants reported with congenital
syphilis in referral outpatient clinics. Fortaleza, Ceara,
2015-2017.

Variables n %
Attended the appointment (n = 469)
Yes 101 21.5
No 368 78.5
Location of the follow-up outpatient
clinic (n=101)
At the maternity hospital where the 79 78.2
child was born
In another service 22 21.8
Age at the 1st appointment (n = 101)
1 month 71 70.3
>2 months 30 29.7
Number of VDRL tests (n = 101)
None 28 27.7
1 35 34.6
>2 38 37.7
Age in months when the 1st VDRL
test was performed (n = 73)
1 43 58.9
3 21 28.8
6 6 8.2
12 2 2.7
18 1 1.4
Age when the VDRL test was nega-
tive (n =49)
<6 44 89.8
>6 5 10.2
Had any clinical manifestations of CS
(n=101)
Yes 16 15.8
No/Ignored 85 84.2
Type of clinical manifestation of CS
(n=16)°
Anemia 9 56.3
Hepatic 2 12.5
Cardiocirculatory 1 6.3
Dermatological 3 18.8
Respiratory 1 6.3
Neurological 3 18.8
Was discharged from follow-up
(n=101)
Yes 34 33.7
No 67 66.3

2 Some infants showed more than one alteration during the
follow-up.
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Table 2  Factors related to non-attendance of appointments in follow-up outpatient clinics for congenital syphilis. Fortaleza,
Ceard, 2015-2017.

Variables Child attended the follow-up appointments p-value
Yes No
n % n %

Mother’s age (n = 469) 0.245
<18 years 19 26.8 52 73.2
>19 years 82 20.6 316 79.4

Marital status (n = 469) 0.150
No partner 38 18.4 168 81.6
With partner 63 24.0 200 76.0

Level of schooling, years (n = 469) 0.887
<8 years 71 21.7 256 78.3
>9 years 30 21.1 112 78.9

Paid work (n = 469) 0.815
Yes 26 20.8 99 79.2
No 75 21.8 269 78.2

Use of illicit drugs (n = 469) 0.001
Yes 9 9.1 90 90.9
No 92 24.9 278 75.1

Attended prenatal appointments (n = 469) 0.035
Yes 91 23.3 299 76.7
No 10 12.7 69 87.3

Number of prenatal appointments (n = 390) 0.023
<6 33 18.1 149 81.9
>6 58 27.9 150 72.1

Moment of maternal diagnosis (n = 469) 0.003
Prenatal 70 26.5 194 73.5
Delivery 31 15.1 174 84.9

Treatment of the pregnant woman during prenatal care (n = 264) 0.176
With benzathine penicilline 52 29.1 127 70.9
Another medication/Not performed 18 21.2 67 78.8

VDRL test result at birth (n = 467) 0.141
Reactive 74 20.2 293 79.8
Non-reactive 27 27.0 73 73.0

VDRL titration at birth (n = 367) 0.916
<1:8 55 20.3 216 79.7
>1:8 19 19.8 77 80.2

Newborn with symptoms at birth (n = 456) 0.185
Yes 37 18.6 162 81.4
No 61 23.7 196 76.3

Prematurity (n = 469) 0.009
Yes 6 9.2 59 90.8
No 95 23.5 309 76.5

Low birth weight (n = 469) 0.012
Yes 10 11.5 77 88.5
No 91 23.8 291 76.2

Treatment at birth (n = 469) 0.745
Standard treatmentb 44 20.9 167 79.1
Another treatment 57 221 201 77.9

Location of follow-up outpatient clinic (n = 101) <0.001
At the maternity hospital where birth occurred 79 30.4 181 69.6
In another service 22 10.5 187 89.5

3At least one dose (2.4 to 7.2 million IU).
BCrystalline Penicillin or Procaine 10 days or single-dose Benzathine Penicillin.
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Table 3

Multiple, unadjusted and adjusted logistic regression analysis of child attendance at the follow-up and maternal, labo-

ratory, newborn clinical and location of the follow-up outpatient clinic variables. Fortaleza, Ceara, 2015—2017.

Variables Non-attendance to follow-up
Non-adjusted Adjusted
n % OR (95%Cl) p-value OR (95%Cl) p-value

Mother without steady partner (n = 469) 168 81.6 1.3 (0.86—2.25) 0.150 - - -
Use of illicit drugs (n = 469) 90 90.9 3.3 (1.57-7.75) 0.001 3.2 (1.57-6.87) 0.002
Did not attend prenatal care (n = 469) 69 87.3 2.1 (1.02—4.75) 0.035 - - -
Fewer than 6 prenatal appointments 149 81.9 1.7 (1.04—2.92) 0.023 - -

(n=390)
Mother’s diagnosis at delivery (n = 469) 174 84.9 2.0 (1.23-3.35) 0.003 - -
Not treated with penicillin or no prenatal 67 78.8 1.5 (0.79-2.99) 0.176 - -

treatment (n = 264)
Reactive VDRL test result at birth 293 79.8 1.4 (0.84-2.49) 0.141 - -

(n = 467)
Newborn with symptoms at birth (n = 456) 162 81.4 1.3 (0.84-2.22) 0.185 - -
Prematurity (n = 469) 59 90.8 3.0 (1.25-8.82) 0.009 - -
Low birth weight (n = 469) 77 88.5 2.4 (1.17-5.43) 0.012 - - -
Outpatient clinic in a different place than 181 69.6 3.7 (2.17-6.51) <0.001 3.7 (2.20—-6.22) <0.001

the maternity hospital (n = 469)

cases, 101 (21.5%) attended at least one appointment. Sev-
enty-nine cases (78.2%) underwent follow-up in the same
maternity hospital where they were born, and 22 (21.8%) in
outpatient clinics located in other hospital services.

Seventy-one (70.3%) infants started the follow-up at one
month of life; of these, 43 (60.5%) underwent the VDRL test,
of which 13 (30.2%) had a positive result. Twenty-two
(31.0%) infants did not return for subsequent appointments.
The age at the first appointment ranged from 1 to 24 months
(mean 1.8; SD 2.5) (data not shown in a table).

Twenty-eight (27.7%) infants did not undergo any VDRL
test during the follow-up. Most infants (89.8%) had a nega-
tive VDRL test up to 6 months of age.

Seventeen infants (16.8%) underwent the VDRL test at
one and three months of age, and when the test results
were discordant, they were repeated at six and twelve
months, until they were negative (data not shown in a
table).

Thirty-four (33.7%) infants were discharged with com-
pleted follow-up. Sixteen (15.8%) infants had clinical mani-
festations related to CS during the follow-up, with anemia
being the most frequent finding (56.3%). In 71 (70.3%) cases,
there was no record regarding the clinical manifestations of
CS in the medical file, making it impossible to identify the
presence of any alteration.

Table 2 shows the factors associated with the child’s non-
attendance of follow-up in relation to the mother’s sociode-
mographic and prenatal care data and the child’s birth con-
ditions. A statistically significant association was found
between infants who did not attend the follow-up and moth-
ers who used illicit drugs (p = 0.001), did not attend prenatal
care (p = 0.035), attended fewer than six prenatal appoint-
ments (p = 0.023), were diagnosed with syphilis at the time
of delivery (p = 0.003), had a preterm birth (p = 0.009), had
a newborn with low birth weight (p = 0.012) and were
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referred to follow-up in an outpatient clinic other than the
maternity hospital where the infant was born (p < 0.001).

Table 3 shows the unadjusted and adjusted multiple logis-
tic regression analysis of the factors related to the child’s
non-attendance to specialized outpatient clinics. The
chance of a child not attending any follow-up appointment
was 3.2 times greater when the mother was an illicit drug
user (OR: 3.2; Cl: 1.57—6.87; p =0.002) and 3.7 times higher
when the follow-up clinic was located in a service other
than the maternity hospital where the infant was born (OR:
3.7; Cl: 2.20-6.22; p < 0.001).

Discussion

This study is significant to the understanding of the chal-
lenges experienced with infant follow-up in Ceard, Brazil, a
state with a high maternal prevalence of syphilis and a lim-
ited supply of benzathine penicillin at the time of the study.

It was verified that the majority of infants notified with
CS did not attend the outpatient follow-up at specialized
services and those few who attended, did not receive care
as recommended by the MOH. This is a matter of great con-
cern, considering that the mothers of these infants were not
treated or were treated inappropriately for CS.

Although the majority of the mothers had attended pre-
natal care, the coverage of this assistance was lower than
that found in other studies of pregnant women with
syphilis.'""'? This study reinforces that the quality of prena-
tal care is not related to the number of attended appoint-
ments, as it was identified that, despite the fact that most
of them attended six or more appointments, a considerable
proportion was not diagnosed or treated.

These missed opportunities in care seem to occur not only
with the mothers during prenatal care but also in the
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referral and follow-up of these mothers and their newborns
after delivery. It is necessary to consider that there is
a strong correlation between these gaps within the health
system and the infants’ non-attendance to follow-up
appointments.

The data on the birth of the newborns reported with CS
shows that most of them had a positive VDRL test at birth
and an important percentage had higher titers, which may
suggest active syphilis. However, it is not known whether
the VDRL titers of the newborns were higher than those of
the mothers at delivery, which would constitute a diagnostic
criterion.®

Almost 50% of the infants are not symptomatic at birth
and prematurity and low birth weight may be the only dis-
ease manifestations. This finding reinforces the importance
of the follow-up, considering that CS symptoms may occur
later.*¢"3

The follow-up of infants with CS, especially in the context
of penicillin shortage, becomes imperative, since the neces-
sary tests and clinical evaluations must be carried out to
assess the evolution of their health status. It was evidenced
that 78.5% did not attend any of the appointments, a situa-
tion also identified among the 77.9% who received some
alternative treatment. In the specific case of these infants,
it is essential to carry out an active search for absentees to
assess the need for retreatment. Faced with the shortage of
penicillin, the MOH issued a note recommending the use of
ceftriaxone as an alternative treatment for CS, but acknowl-
edged the lack of evidence of its effectiveness and recom-
mended that infants treated with alternative drugs be
followed at shorter intervals, due to the possibility of thera-
peutic failure."®

It was found that the probability of the child not attend-
ing the follow-up is greater when the outpatient clinic is
located in a service other than the maternity unit where the
child was born. The greater demand by mothers for outpa-
tient clinics located in the same maternity hospital where
the birth occurred was possibly due to the bond established
with the service. Every infant with CS is expected to have
their first follow-up appointment already scheduled when
they are discharged from the maternity ward after birth.
When the mother is instructed to seek another service and
the appointment is not scheduled, she may experience
access difficulties, which interferes with the infant’s follow-
up.
As shown in this study, in the city of Fortaleza, all infants
notified with CS were referred for follow-up at referral out-
patient clinics, requiring the mother to travel long distan-
ces, and entailing expenses with transportation, which may
have compromised adherence to follow-up. The municipal
managers must make an effort to ensure the link between
the child and the service, especially after the current rec-
ommendation of the MOH, which is to carry out the follow-
up in primary care. However, another study carried out in
Fortaleza showed a low adherence of infants also at this
level of care'? and for this reason, it is considered essential
that doctors and nurses in primary care be trained to include
the specificities of the follow-up of infants with CS into the
childcare routine.

The use of illicit drugs by the mothers was associated
with the lack of infant follow-up. The mothers’ profile is sim-
ilar to that found in other national studies, showing they are
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young women without paid work.'"'* These women seem to
live in a context of vulnerability, aggravated by the use
of illicit drugs, which requires specialized attention from
primary care professionals who carry out prenatal care.
Drug use and its consequences are not always adequately
addressed in prenatal care.'”'® These pregnant women
need to be advised regarding the importance of adherence
to health care, allowing their referral to a specialized ser-
vice that can help them to cope with the drug habit.

The use of these substances favors care neglect, such as
low adherence to prenatal care'” and can contribute to the
fact that many mothers do not feel able to take responsibil-
ity and care for their infants,'® which may result in giving
the infant up for adoption or losing the infant’s custody, sit-
uations that may hinder their presence at the follow-up. It is
important to emphasize that Social Services and Child Pro-
tection Services have an important role to ensure the fol-
low-up of these infants.

Ensuring an adequate follow-up seems to be a major chal-
lenge. In this study, when analyzing the follow-up of infants
who attended at least one appointment, it was observed
that the proportion of those who abandoned the follow-up
was quite high, similar to that found in other studies
carried out in Porto Alegre, Minas Gerais, Fortaleza and
Parana.*”>'>"® Most infants did not attend all recommended
appointments, did not undergo VDRL tests or these were not
performed within the recommended time periods. This is a
matter of concern and makes it unfeasible to ensure the
health of these children, considering that discharge from
follow-up depends on VDRL exams being carried out.®

It is necessary to bring these infants to the appointments
to assess their current health status, their clinical manifes-
tations, treatment effectiveness, and case evolution. It is
noteworthy that non-adherence to follow-up appointments
may also be related to the lack of active search for these
infants. These cases should be considered a priority by the
health services.

The most frequent alteration identified during the follow-
up was the presence of anemia, a result similar to that found
in Tanzania and in the Porto Alegre cohort.*?° However, the
possibility of under-recording of other clinical manifesta-
tions of CS cannot be ruled out, considering the high propor-
tion of medical records without information about the
presence or absence of these symptoms.

The scarcity of information due to the lack of recorded
data in the medical files on infant care represents a limita-
tion of this study. It is necessary to emphasize that all efforts
were made to obtain such information. Missing medical care
documentation is recognized as a persistent problem in clini-
cal services. This may reflect additional deficiencies in the
quality of clinical care of both mothers and infants, which
the authors were not able to assess.

Conclusion

It was observed that many infants with CS do not attend the
follow-up appointments at specialized outpatient clinics and
that the fact of not showing up for the appointments is asso-
ciated with maternal illicit drug use and the location of the
referral outpatient clinic. This fact is a matter of great con-
cern since the majority of these infants did not receive the
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recommended treatment for CS during hospitalization after
birth due to the penicillin shortage, emphasizing the impor-
tance of clinical and laboratory follow-up.

Public health efforts aimed at reaching the parents of

infants with CS should be a priority to ensure appropriate
clinical identification and management of the associated
outcomes of this vertically transmitted infection.

Conflicts of interest

The authors declare no conflicts of interest.

References

1.

Brasil. Ministério da Salde. Secretaria de vigilancia em salde.
departamento de doengas de condicoes cronicas e infecgoes
sexualmente transmissiveis. Guia para certificagao da elimi-
nacao da transmissao vertical de HIV e/ou sifilis. 2. ed Brasilia:
Ministério da Salde; 2021.

. Organizacién Panamericana de laSalud (OPS). Eliminacion de la

transmision maternoinfantil del VIH y la sifilis en las Américas.
Actualizacién 2016. Washington, DC: Organizacion Panameri-
cana de la Salud; 2016.

. Rocha AF, Aradjo MA, Taylor MM, Kara EO, Broutet NJN. Treat-

ment administered to newborns with congenital syphilis during
a penicillin shortage in 2015, Fortaleza, Brazil. BMC Pediatr.
2021;21:166.

. Lago EG, Vaccari A, Fiori RM. Clinical features and follow-up of

congenital syphilis. Sex Transm Dis. 2013;40:85—94.

. Korenromp EL, Rowley J, Alonso M, Mello MB, Wijesooriya NS,

Mahiané SG, et al. Global burden of maternal and congenital
syphilis and associated adverse birth outcomes-estimates for
2016 and progress since 2012. PLoS One. 2019;14:e€0211720.

. Brasil. Secretaria de Vigilancia em Saude. Departamento de

doencas de condicoes cronicas e infecgoes sexualmente trans-
missiveis. Protocolo clinico e diretrizes terapéuticas para
atengao integral as pessoas com infecgoes sexualmente trans-
missiveis. Brasilia: Ministério da Saude; 2020.

. Lafeta KR, Martelli Junior H, Silveira MF, Paranaiba LM. Maternal

and congenital syphilis, underreported and difficult to control.
Rev Bras Epidemiol. 2016;19:63—74. English.

. Instituto Brasileiro de Geografia e Estatistica (IBGE). Populagao

estimada Fortaleza [2020]. [cited 2021 Oct 21]. Available from:
https://cidades.ibge.gov.br/brasil/ce/fortaleza/panorama.

308

9.

10.

20.

Ceara. Secretaria da Saude do Estado do Ceara. Boletim epide-
miologico de sifilis. Ceara: Secretaria da Saude do Estado do
Ceara; 2021.

Brasil. Ministério da Saude. Nota informativa conjunta
N°109/2015/GAB/SVS/MS, GAB/SCTIE/MS. Orienta a respeito
da priorizagao da penicilina benzatina para sifilis em ges-
tantes e penicilina cristalina para sifilis congénita no pais e
alternativas para o tratamento da sifilis. Brasilia: Ministério
da Saude; 2015.

. Domingues RM, Leal MC. Incidéncia de sifilis congénita e fatores

associados a transmissao vertical da sifilis: dados do estudo
nascer no Brasil [Incidence of congenital syphilis and factors
associated with vertical transmission: data from the Birth in
Brazil study]. Cad Saude Publica. 2016;32. e00082415.

. Cavalcante AN, Araljo MA, Nobre MA, Almeida RL. Fatores asso-

ciados ao seguimento nao adequado de criangas com sifilis con-
genita. Rev Saude Publica. 2019;53:95.

. Kwak J, Lamprecht C. A review of the guidelines for the evalua-

tion and treatment of congenital syphilis. Pediatr Ann. 2015;44:
e108—14.

. Domingues RM, Szwarcwald CL, Souza Junior PR, Leal Mdo C.

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

. Kassada DS, Marcon SS, Pagliarini MA, Rossi RM. Prevaléncia do

uso de drogas de abuso por gestantes. Acta Paul Enferm.
2013;26:467—71.

. Kassada DS, Marcon SS, Waidman MA. Percepcoes e praticas de

gestantes atendidas na atengao primaria frente ao uso de dro-
gas. Esc Anna Nery. 2014;18:428—34.

. Oliveira TA, Bersusa AA, Santos TF, Aquino MM, Mariani Neto C.

Perinatal outcomes in pregnant women users of illegal drugs.
Rev Bras Ginecol Obstet. 2016;38:183 8.

. Xavier DM, Gomes GC, Ribeiro JP, Mota MS, Alvarez SQ, Da Silva

MRS. Puérperas usuarias de crack: dificuldades e facilidades
enfrentadas no cuidado ao recém-nascido. Aquichan. 2018;
18:32-42.

. Feliz MC, de Medeiros ARP, Rossoni AM, Tahnus T, Pereira AM,

Rodrigues C. Adherence to the follow-up of the newborn
exposed to syphilis and factors associated with loss to follow-
up. Rev Bras Epidemiol. 2016;19:727—39. English, Portuguese.
Erratum in: Rev Bras Epidemiol. 2017;20:756. Pryzybicien, Adeli
Regina [corrected to de Medeiros, Adeli Regina Prizybicien].
PMID: 28146163.

Kruger C, Malleyeck I. Congenital syphilis: still a serious, under-
diagnosed threat for children in resource-poor countries. World
J Pediatr. 2010;6:125—31.


http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0001
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0001
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0001
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0001
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0001
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0001
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0001
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0001
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0001
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0001
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0001
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0001
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0001
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0001
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0001
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0001
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0001
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0001
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0002
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0002
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0002
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0002
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0002
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0002
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0002
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0002
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0002
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0002
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0003
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0003
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0003
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0003
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0003
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0004
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0004
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0004
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0005
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0005
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0005
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0005
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0005
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0006
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0006
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0006
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0006
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0006
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0006
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0006
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0006
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0006
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0006
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0006
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0006
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0006
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0006
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0006
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0006
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0006
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0007
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0007
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0007
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0007
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0007
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0007
https://cidades.ibge.gov.br/brasil/ce/fortaleza/panorama
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0009
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0009
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0009
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0009
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0009
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0009
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0009
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0009
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0009
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0009
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0010
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0010
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0010
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0010
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0010
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0010
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0010
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0010
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0010
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0010
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0010
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0010
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0010
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0011
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0011
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0011
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0011
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0011
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0011
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0011
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0011
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0011
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0012
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0012
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0012
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0012
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0012
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0012
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0012
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0013
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0013
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0013
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0013
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0014
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0014
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0014
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0014
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0014
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0015
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0015
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0015
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0015
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0015
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0016
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0016
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0016
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0016
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0016
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0016
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0016
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0016
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0017
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0017
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0017
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0017
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0018
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0018
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0018
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0018
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0018
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0018
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0018
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0018
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0019
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0019
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0019
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0019
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0019
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0019
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0019
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0019
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0020
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0020
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0020
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0020
http://refhub.elsevier.com/S0021-7557(22)00141-3/sbref0020

	Follow-up of infants with congenital syphilis during the penicillin shortage period
	Introduction
	Method
	Results
	Discussion
	Conclusion
	Conflicts of interest
	References


