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Problem In Paraguay, incomplete surveillance data resulted in the burden of congenital syphilis being underestimated, which, in turn, led
to missed opportunities for infant diagnosis and treatment.

Approach The prevalence of congenital syphilis, as defined by the World Health Organization (WHO), was estimated for Paraguay using
the WHO congenital syphilis estimation tool. This tool was also used to monitor progress towards the elimination of mother-to-child
transmission of syphilis.

Local setting The burden of syphilisin Paraguay has historically been high: its prevalence in pregnant women was estimated to be 3%in 2018.
Relevant changes The incidence rate of congenital syphilis estimated using the WHO tool was around nine times the reported prevalence.
Subsequently, Paraguay: (i) provided training to improve diagnosis and case reporting; (i) strengthened information systems for case
monitoring and reporting; and (iii) procured additional rapid dual HIV-syphilis and rapid plasma reagin tests to increase syphilis testing
capacity. In addition, the Ministry of Health prepared a new national plan for eliminating mother-to-child transmission of syphilis, with
clear monitoring milestones.

Lessons learnt Health-care providers'reporting and surveillance procedures for congenital syphilis may not adequately reflect national
and international case definitions. Use of the WHO congenital syphilis estimation tool in Paraguay drew attention to congenital syphilis
as a national public health problem and highlighted the importance of comprehensive national surveillance systems and accurate data.
Ongoing use of the WHO tool can track progress towards the elimination of mother-to-child transmission of syphilis by helping improve
syphilis service coverage and national surveillance.
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Introduction

Vertical transmission of syphilis results in adverse birth
outcomes, including fetal death (stillbirth), neonatal death,
preterm birth, a low birth weight and congenital infection.'
In Paraguay, the elimination of mother-to-child transmission
of syphilis has been hampered by low coverage of maternal
syphilis screening and treatment and by limited reporting of
congenital syphilis.? Historically, incomplete surveillance data
have led to the burden of congenital syphilis being underesti-
mated in the country and to missed opportunities for infant
diagnosis and treatment.

In 2014 and 2017, the World Health Organization (WHO)
released criteria to validate the elimination of mother-to-child
transmission of human immunodeficiency virus (HIV) and
syphilis.>* For syphilis, a country must have a congenital
syphilis case rate of 50 or less per 100 000 live births and have
reached the 95% service coverage targets outlined by WHO.*
By December 2021, 14 countries had received validation for
the elimination of mother-to-child transmission of syphilis.

The case rate target uses WHO’s surveillance case definition of
congenital syphilis: (i) a live birth or fetal death at > 20 weeks
of gestation or > 500 g (including stillbirth) born to a woman
with positive syphilis serology and without adequate syphilis
treatment; or (ii) a live birth, stillbirth or child aged <2 years
born to a woman with positive syphilis serology or with un-
known serostatus, and with laboratory and/or radiographic
and/or clinical evidence of syphilis infection (regardless of
the timing or adequacy of maternal treatment).*

Local setting

Routine antenatal syphilis screening data from Paraguay
indicated that the disease prevalence in pregnant women was
2.9% in 2016. The rate in 2018 was estimated to be 3.0% using
a statistical prevalence time-trend model that combined all
available antenatal syphilis surveillance data (i.e. from 2008
to 2016) with data from a sentinel survey in 2013.> Country-
reported indicators of the elimination of mother-to-child
transmission in 2018 included: (i) 100.0% of pregnant women
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Box 1.Estimated congenital syphilis parameters, Paraguay, 2018

- No. of live births: 141 896°

- Prevalence of active syphilis in pregnant women: 3.0%"¢
- Proportion of pregnant women who attended an antenatal care clinic at least once: 100.0%
- Proportion of pregnant women receiving antenatal care who were screened for syphilis:

71.2%

- Proportion of pregnant women diagnosed with syphilis during antenatal care who were

adequately treated: 56.2%°

- Average gestational week of first syphilis treatment: 17¢
- No. of congenital syphilis cases reported in national surveillance system: 280
- No. of congenital syphilis cases per 100000 live births, derived using cases reported in the

national surveillance system: 197

+ No. of congenital syphilis cases estimated using the WHO congenital syphilis estimation

tool: 2543

- No. of congenital syphilis cases per 100000 live births derived from cases estimated using
the WHO congenital syphilis estimation tool: 1792

WHO: World Health Organization.

The number of live births in 2018 was used as a proxy measure for the number of pregnant women

because data on live births were routinely estimated whereas data on the number of pregnant women

were not.

o

Active syphilis was defined as a positive result on both treponemal and nontreponemal tests. If only

one test was used or the testing method was not known, a correction factor was applied as suggested

by Ham et al.?

The prevalence of maternal syphilis in Paraguay was estimated using the statistical trend-fitting model

SPECTRUM STI (Avenir Health, Glastonbury, United States of America).

o

at least 30 days before delivery.

o

attended an antenatal care clinic at least
once; (ii) 71.2% of women who received
antenatal care were screened for syphilis;
and (iii) 56.2% of pregnant women di-
agnosed with syphilis on screening were
treated (Box 1 and Fig. 1).

Approach

In 2016, WHO supported the develop-
ment of a congenital syphilis estimation
tool (hereafter referred to as the tool),
which estimates the number of congeni-
tal syphilis cases in a country from data
available on indicators of the elimination
of mother-to-child transmission and
additional data from users.’”

In 2019, representatives from Para-
guay attended a workshop organized
by WHO and the Joint United Nations
Programme on HIV/AIDS (UNAIDS)
for countries in the WHO Region of
the Americas, which included one day’s
training on methods for estimating
syphilis prevalence. During training,
country representatives: (i) estimated
the current prevalence of syphilis in
their countries; (ii) reviewed national
data on syphilis service coverage;
(iii) learned to use the WHO tool;
and (iv) employed the tool to estimate

232

Adequate treatment was defined as at least one dose of benzathine penicillin, 2.4 MU intramuscularly,

The national average gestational week of first attendance at an antenatal care clinic was used as a
proxy measure for the time of testing and treatment.

national trends in the incidence of
congenital syphilis. One outcome of the
workshop was a factsheet detailing the
congenital syphilis burden in Paraguay.’

With the tool, the number of con-
genital syphilis cases in Paraguay in
2018 was estimated to be 2543 (1792 per
100000 live births; Fig. 2). This num-
ber was substantially higher than the
280 cases (197 per 100000 live births)
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reported for 2018. Both estimated
and reported case numbers exceeded
WHO’s threshold for the elimination of
mother-to-child transmission, which is
50 cases per 100000 live births. The ap-
proximately 9-fold discrepancy between
estimated and reported cases suggested
underdiagnosis and underreporting.
Factors identified as contributing to this
discrepancy included: (i) low syphilis
screening and treatment coverage dur-
ing antenatal care; (ii) the failure of
surveillance systems to follow pregnant
women with syphilis throughout both
pregnancy and delivery, which resulted
in infants not being recorded as having
congenital syphilis; (iii) inadequate
routine syphilis testing for mothers with
adverse birth outcomes, which resulted
in clinical cases being underreported;
and (iv) restricted testing coverage in
some areas due to limited access to labo-
ratories. Therefore, although Paraguay’s
case definition of congenital syphilis was
similar to WHO?’s definition, the existing
case-reporting system did not capture all
cases meeting the country’s definition.
In 2020, after case numbers had
been estimated using the tool, Paraguay
modified its information systems to
track mother—infant pairs. These sys-
tems now link data on pregnant women
with syphilis to delivery outcomes,
which reduces the risk that syphilis-
exposed infants born to untreated
mothers will not be recorded. According
to WHO?’s case definition, these infants
are congenital syphilis cases. Previously
they were underreported. As the changes
were implemented by modifying exist-
ing systems, the costs incurred were

Fig. 1. Coverage of antenatal services and syphilis prevalence in pregnant women,

Paraguay, 2013-2018
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minimal. An ongoing challenge will
be sustained training of current and
new staff to ensure the new systems are
properly used. Between June and August
2021, training to improve the clinical
diagnosis of congenital syphilis and
case reporting was carried out at clinical
sites in the five cities with the highest
number of births and with large ma-
ternity hospitals: Asuncion, Ciudad del
Este, Coronel Oviedo, Encarnacién and
Pedro Juan Caballero. Over 600 clinical
and statistics staff and staff involved in
local and regional sexually transmitted
infection programmes participated in 12
one-day workshops. As the workshops
were added on to existing training, ad-
ditional costs were minimal. Training
covered the diagnosis and detection
of congenital syphilis, in particular by:
(i) reviewing mothers’ syphilis testing
and treatment records; (ii) promoting
the follow-up of mother-infant pairs;
and (iii) syphilis testing of mothers
experiencing abortions or stillbirths. It
was emphasized that any infant born to
a mother with untreated syphilis should
be recorded as a congenital syphilis case.
In June 2021, the four maternity
hospitals that see the highest numbers
of pregnant women in the country were
chosen as sentinel surveillance sites to
monitor WHO’s indicators of the elimi-
nation of mother-to-child transmission
of syphilis. Additional costs were mini-
mal because existing local surveillance
systems were used. In 2022, this surveil-
lance system will be expanded to include
more remote sentinel sites with indig-
enous populations by using integrated
HIV resources from the Global Fund.

Relevant changes

Due to improved surveillance and
comprehensive training, the number of
cases of congenital syphilis reported in
Paraguay increased from 280 in 2018
to 541 in 2019 and 445 in 2020. These
numbers are still below the 2543 cases
estimated by the tool for 2018. However,
additional planned changes will further
improve case reporting and service cov-
erage. Despite increased case reporting,
syphilis screening and treatment cover-
age in 2019 was similar to coverage in
2018: (i) 70.0% of women who received
antenatal care were screened for syphi-
lis; and (ii) 58.0% of pregnant women
diagnosed with syphilis on screening
were treated.

Lessons from the field
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Fig. 2. Estimated congenital syphilis case rate, Paraguay, 2013-2018
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Notes: The estimated congenital syphilis case rate (i.e. cases per 100000 live births) in Paraguay was
derived with the World Health Organization (WHO) congenital syphilis estimation tool, which uses

data on maternal syphilis prevalence and on national service coverage of maternal syphilis screening
and treatment. Congenital syphilis cases were disaggregated as: (i) adverse birth outcomes occurring

in women with treated or untreated syphilis, which included stillbirths, premature or low-birth-weight
infants, neonatal deaths and infants with clinical manifestations of congenital syphilis at birth (i.e. clinical
congenital syphilis cases); and (ii) surveillance cases, which included all infants unaffected by an adverse
birth outcome and without clinical manifestations of congenital syphilis at birth born to women with
untreated syphilis. The reported case rate was obtained from national surveillance data on congenital
syphilis. The threshold defined by WHO for the elimination of mother-to-child transmission of syphilis is

50 cases per 100000 live births.

In 2021, the Pan American Health
Organization procured a large quantity
of rapid dual HIV-syphilis test kits and
rapid plasma reagin test kits for Para-
guay. These kits will enable screening
and confirmatory testing to be carried
out in areas with limited access to
laboratories and will facilitate testing
during antenatal care visits outside of
laboratory hours. In addition, the health
ministry in Paraguay is implementing a
new national plan to eliminate mother-
to-child transmission of syphilis, with
clear monitoring milestones and dedi-
cated support.

Since 2019, Paraguay has been
using the tool to monitor congenital
syphilis cases and service coverage.
Increased syphilis service coverage
necessitates higher stocks of benzathine
penicillin to treat newly diagnosed
cases. Future use of the tool will: (i) sup-
port procurement planning by helping
estimate the demand for benzathine
penicillin; (ii) enable estimated and
reported cases to be compared; and
(iii) demonstrate the preventive effect
of improved service coverage.

Bull World Health Organ 2022;100:231-236] doi: http://dx.doi.org/10.2471/BLT.20.271569

Lessons learnt

In 2019, the WHO congenital syphilis
estimation tool highlighted congenital
syphilis as a public health problem in
Paraguay (Box 2), thereby revitalizing
political commitment to improved sur-
veillance and service delivery.

The tool’s estimates of the number
of congenital syphilis cases were based
on routinely collected, national data on:
(i) the prevalence of maternal syphilis;
(ii) antenatal care coverage; (iii) syphilis
screening during antenatal care; and
(iv) maternal syphilis treatment cover-
age. The quality of these data is known
to vary widely between countries and
regions. In Paraguay, use of the tool
prompted improvements in data col-
lection, data systems and national case
reporting. In addition, it demonstrated
that accurate and consistent diagnosis
and case reporting and rigorous syphilis
surveillance were critical components
of national strategies for eliminating
mother-to-child transmission.

Paraguay’s definition of a congeni-
tal syphilis case was similar to WHO’s
definition but was not being applied to
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Box 2. Summary of main lessons learnt

Limited application of Paraguay’s case definition for congenital syphilis and partial
misalignment with WHO's case definition led to the underreporting of cases.

Use of the WHO congenital syphilis estimation tool revealed a discrepancy between
estimated and reported case numbers in Paraguay, thereby highlighting congenital syphilis

as a national public health problem.

Use of the WHO estimation tool resulted in: (i) the strengthening of Paraguay’s information
systems; (i) the provision of training to improve congenital syphilis diagnosis and case
reporting; (iii) the procurement of additional rapid dual HIV—syphilis and rapid plasma reagin
tests to increase testing capacity; and (iv) improvement in the monitoring of syphilis case

rates and service coverage.

WHO: World Health Organization.

identify potential cases. Subsequently,
case reporting was improved by training
on syphilis detection and case manage-
ment, which demonstrated that ensuring
national surveillance systems align with
WHO’s definition is a priority for track-
ing progress towards the elimination of
mother-to-child transmission.

Scaling up rapid dual HIV-syphi-
lis and rapid plasma reagin testing in
Paraguay, in accordance with WHO’s
recommendations,® will result in higher
detection rates and greater demand for
benzathine penicillin. The ongoing in-
corporation of data on antenatal testing
and treatment coverage and on maternal
syphilis prevalence will enable the tool
to provide estimates of the demand for
benzathine penicillin, which is crucial
for preventing medicine shortages.’

An ongoing challenge for high-
prevalence countries is addressing
syphilis transmission in general. Public
health systems will have to prioritize
syphilis prevention in both the gen-
eral population and in high-risk groups
alongside ensuring adequate clinical ser-
vices. Reducing the prevalence of syphi-
lis in the general population, including
pregnant women, will have downstream
effects for congenital syphilis."

Other countries can use WHO’s
freely available congenital syphilis esti-
mation tool to demonstrate that high-
quality data on antenatal care service
coverage are important for syphilis sur-
veillance and prevention programmes.
In low-burden countries, such as Ma-
laysia, Sri Lanka, the Maldives and Thai-
land, the tool has been used to validate
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the sustained elimination of mother-to-
child transmission.""'* Recently, WHO
incorporated the tool into new guidance
on eliminating mother-to-child trans-
mission of syphilis and," by December
2021, WHO had provided technical
assistance in use of the tool to at least
18 countries. M
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Congenital syphilis in Paraguay
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Résumé

Méthode de I'OMS pour mesurer la syphilis congénitale et orienter la surveillance et la prestation de services au Paraguay

Probléme Au Paraguay, I'insuffisance de données de surveillance
entraine une sous-estimation du fardeau causé par la syphilis
congénitale, ce quiaboutit a des occasions manquées de diagnostiquer
et traiter les nourrissons.

Approche Le taux d'incidence de la syphilis congénitale, telle que
définie par I'Organisation mondiale de la Santé (OMS), a été calculée au
Paraguay a |'aide de |'outil d'évaluation de 'OMS. Cet outil a également
servi a suivre les progres dans I'élimination de la transmission de la
syphilis de la mere a I'enfant.

Environnement local Le fardeau de la syphilis au Paraguay a toujours
été lourd: la prévalence de la maladie chez les femmes enceintes était
estimée a 3% en 2018.

Changements significatifs Le taux de prévalence de la syphilis
congénitale calculé avec l'outil de I'OMS était environ neuf fois plus
élevé que celui enregistré. Par conséquent, le Paraguay a: (i) proposé
des formations afin d'améliorer le diagnostic et le signalement des cas;
(ii) renforcé les systemes d'information pour le suivi et la notification des

cas; et enfin, (iii) fourni des doubles tests rapides VIH/syphilis et des tests
rapides de laréagine plasmatique supplémentaires en vue d'accroitre les
capacités de dépistage de la syphilis. En outre, le ministére de la Santé a
élaboré un nouveau plan national destiné a éliminer la transmission de
la syphilis de la mere a I'enfant, comprenant une série d'étapes de suivi.
Lecons tirées Les procédures des prestataires de soins de santé en
matiere de notification et de surveillance de la syphilis congénitale
pourraient différer de la définition des cas aux niveaux national et
international. L'utilisation de I'outil d'évaluation mis au point par I'OMS
pour la syphilis congénitale au Paraguay a attiré l'attention sur cette
maladie qui représente un probleme de santé publique nationale, et
souligné l'importance des systemes de surveillance complets et des
données précises. Continuer a employer cet outil peut permettre de
mesurer les progrés accomplis dans I'élimination de la transmission de
la syphilis de la mére al'enfant, en contribuant a améliorer la couverture
des services et la surveillance nationale.

Pesiome

Metog BO3 ans oueHKuM BpoxaeHHOro cudunnca ¢ uenblo HabniogeHus n npegoctaBneHus ycnyr, lNapareaii

Mpo6nema B NMapareae HemnosHble AaHHbIE HAOMIOAEHNI NPUBENN K
HefooLEeHKe bpemMeHM BPOAeHHOro CUdUINCa, YTO B CBOI OUepeb
NPUBENO K YMyLEHHBIM BO3MOXHOCTAM B IUArHOCTUKE U NleYeHnu
MrafeHLeB.

Mopxop B lNaparsae pacnpocTpaHeHHOCTb BPOXAEHHOTO CUOUANCa,
o onpeaenenuto BcemmpHom opraHmn3aLmmy 3apasooxpaneHna (BO3),
OLeHVBanach C UCNoMb3oBaHWeM MHCTPyMeHTa BO3 ana oueHkn
BPOXKAEHHOrO cndmnmca. ITOT MHCTPYMEHT TakKe 1CMob30Banv
AN MOHWUTOPVHIa Nporpecca B 6opbbe ¢ nepefaveit crdunmca ot
MaTepu K pebeHKy.

MecTtHble ycnoBua B lNaparsae 6pema cudunmnca gocTurno
peKOpAHbIX MOKasaTenewn: ero pacnpoCcTpPaHeHHOCTb cpeam
6epemeHHbIX eHLVH B 2018 roay coctaBuna 3%.
OcyLecTBIeHHbIe NepeMeHbl PacnpOCTPaHEHHOCTb BPOXAEHHOMO
cnduUnmca, oleHeHHas C MOMOLLbIO MHCTPyMeHTa BO3, npumepHo B
[eBATb Pa3 NpeBblLlana 3apercTPUMPOBAHHYIO PACMPOCTPAHEHHOCTb.
B pe3ynbtate MNaparsali: (i) opraHn3osan obydeHue ans ynyueHus
AMArHOCTUKM 1 OTYETHOCTM O Crydasx 3abonesanus; (i) ykpenun
MHOOPMALMOHHBIE CUCTEMBI IN1A MOHUTOPMHIA Cllyyaes 3ab0neBaHns
1 otyeTHoCTY; (iii) 3aKynun LONONHWTENbHbIE ABOVHbIE 3KCMpPeCC-

TecTbl Ha BMY/cndumnmnc n peakunio 6bICTpOro onpefeneHmns
pearnHOB Masmbl, YTOObI PACLIMPUTL BO3MOXHOCTY TECTUPOBAHWISA
Ha cudunuc. Kpome Toro, MUHNCTEPCTBO 3A4PaBOOXPaAHEHNA
NOArOTOBWIO HOBbIV HALMOHaNbHBIV MaH rno 6opbbe ¢ nepefayen
cvdUnMca ot Matepn K pebeHKy C YeTKUMM STanamn MOHUTOPWHTa.
BbiBogbl [MpoLeaypbl OTYETHOCTY 1 HAbMIOAEHWA MeaNLIMHCKMX
PabOTHMKOB 3a BPOXAEHHBIM CUOUINCOM MOTYT HealeKBaTHO
OTpaxkaTb onpefeneHna cydyaes 3abonesaHnsa Ha HalVoOHaNbHOM
N MeXyHapOaHOM ypoBHe. Micnonb3osaHmne nHcTpymeHTa BO3 ona
OLIeHKM BPOXAEHHOrO crdunvica B lNaparsae npuenekno BH1UMaHve
K BPOXKAEHHOMY CUUINCY Kak HauMoHanbHol npobneme B chepe
00LLeCcTBEHHOrO 34PaBOOXPAHEHWA ¥ MOAYEPKHY/IO BaKHOCTb
KOMMAEKCHBIX HaLMOHaNbHbIX CUCTEM HabMOAEHMA U TOUHbIX
[aHHbIX. [ToCTOAHHOE 1Cnonb3oBaHne MHCTpyMeHTa BO3 nomoxeT
OTCNEXMBATh NpOrpecc B 6opbbe C nepefayert cudunvca ot Matepu
K pebeHKy, CnocobcTBya GomblieMy OXBaTy yCiyramu no 6opboe ¢
CUPUNMCOM 1 HABMIOAEHMIO HA HAUMOHAIbHOM YPOBHE.
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Resumen

Método de la OMS para estimar la sifilis congénita con el fin de informar sobre la vigilancia y la prestacion de servicios en

Paraguay

Situacion En Paraguay, los datos de vigilanciaincompletos ocasionaron
que se subestimara la carga de sffilis congénita, lo que, a su vez, hizo
que se perdieran las oportunidades de diagndstico y tratamiento de
los lactantes.

Enfoque La prevalencia de la sifilis congénita, segun la definicién de
la Organizacion Mundial de la Salud (OMS), se estimé para Paraguay
utilizando la herramienta de estimacion de la sifilis congénita de la OMS.
Esta herramienta también se utiliz para monitorear el progreso hacia
I eliminacion de la transmision maternofilial de Ia sifilis.

Marco regional La carga de sifilis en Paraguay ha sido histéricamente
alta: su prevalencia en embarazadas se estimé en un 3 % en 2018.
Cambios importantes La tasa de incidencia de sifilis congénita
estimada con la herramienta de la OMS era aproximadamente nueve
veces superior a la notificada. En consecuencia, Paraguay: i) impartié
formacién para mejorar el diagnéstico y la notificacion de los casos; ii)
reforzé los sistemas de informacion para el monitoreo y la notificacion

delos casos; y i) adquirié mas pruebas rapidas duales de VIH-sifilis y de
inmunoglobulina E plasmatica rapida para aumentar la capacidad de
realizar pruebas de sifilis. Ademas, el Ministerio de Salud Publica prepard
un nuevo plan nacional para eliminar la transmision maternofilial de la
sifilis, con claros hitos de monitoreo.

Lecciones aprendidas Es posible que los procedimientos de
notificacién y vigilancia de la sifilis congénita que aplican los
profesionales sanitarios no reflejen de manera adecuada las definiciones
nacionales e internacionales de los casos. El uso de la herramienta de
estimacion de la sffilis congénita de la OMS en Paraguay llamé la atencién
sobre la sifilis congénita como un problema nacional de salud publicay
destacé laimportancia de contar con sistemas nacionales de vigilancia
integrales y datos precisos. El uso constante de la herramienta de la OMS
puede hacer un seguimiento de los avances hacia la eliminacién de la
transmisién maternofilial de la sffilis al ayudar a mejorar la cobertura de
los servicios relacionados con la sffilis y a vigilancia nacional.
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