The Lancet Regional Health - Americas 1 (2021) 100010

THE LANCET Regional Health
Americas

Contents lists available at ScienceDirect = —

The Lancet Regional Health - Americas 1

journal homepage: www.elsevier.com/locate/lana

Research paper

Evaluation of the impact of the first evidence-based guidelines for n
congenital toxoplasmosis in Armenia (Quindio) Colombia: An
observational retrospective analysis

Manuela Mejia-Oquendo, Elizabeth Marulanda-Ibarra? Jorge Enrique Gomez-Marin>*

GEPAMOL group, Centre for Biomedical Research1, Faculty of Health Sciences, Universidad del Quindio, Colombia

ARTICLE INFO ABSTRACT

Article history:

Received 11 April 2021
Revised 22 May 2021
Accepted 25 May 2021
Available online 13 July 2021

Background: Colombia implemented the world’s first evidence-based guidelines for congenital toxoplas-
mosis in 2013, no evaluation of its impact has been reported.

Methods: We reviewed the clinical charts of cases referred to the specialized consultation of the health
care centre at Universidad del Quindio during an 18-year period (2001-2019), where the diagnosis criteria

and the correlation between prenatal treatment and symptoms at birth were analysed. Additionally, we

?eywolrds: ) described the diagnosis criteria and treatment for mothers during pregnancy at a primary prenatal care
p?:ggafcr;ms‘s centre in the city of Armenia during 2018. Institutional consent was obtained to review clinical charts.

treatment Findings: At the referral centre, we found that before the implementation, 27.3% did not have prena-
dié{gHQSiS tal diagnosis but after implementing the clinical practice guidelines, all mothers were diagnosed during
guidelines pregnancy. In addition, we observed that prenatal treatment was associated with fewer symptoms and

this improved significantly over time after implementing the guidelines. At the primary health care cen-
tre in 2018, we found that all mothers were diagnosed and treated, as recommended by the national
guideline.

Interpretation: The national guideline has had a positive impact by improving early diagnosis and treat-
ment of prenatal toxoplasmosis and reducing severe forms, as observed at the referral centre.

Funding: Colombian Ministry of Science.
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This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

Research in context

guidelines for toxoplasmosis with GRADE evaluation, but
without analysis of socioeconomic nor impact evaluation.
In SIGN website (https://guidelines.ebmportal.com/) a search
with the term “toxoplasmosis” do not found any guideline.

Evidence before this study

We performed a search in Pubmed with the terms “Guide-
line” [Publication Type] AND "Toxoplasmosis"[Mesh], “tox- Added value of this study
oplasmosis guidelines evidence based”, “impact evaluation
toxoplasmosis guidelines”. We found five publications of Our study is the first to evaluate the impact of evidence-
based guidelines for toxoplasmosis during pregnancy. The im-
plementation of recommendations on clinical practice im-
proved substantially the number of mothers with diagnosis
and treatment and for the first time in Colombia mothers
were diagnosed at the time of seroconversion, a critical step
to initiate early treatment with the best benefit for the chil-
dren at risk of congenital infection.
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Implications of all available evidence

Implementation of evidence based clinical guidelines for
toxoplasmosis during pregnancy should be done in prenatal
control programs.

Data sharing

Data collected for the study, including individual partic-
ipant data and a data dictionary defining each field in the
set, will be made available to other researchers upon request
to authors. Data available will be the deidentified participant
data and data dictionary data when publication will be avail-
able without restriction.

This translation in Spanish was submitted by the authors and we re-
produce it as supplied. It has not been peer reviewed. Our editorial
processes have only been applied to the original abstract in English,
which should serve as reference for this manuscript.

Resumen

Antecedentes: Colombia implementé las primeras guias de
practica clinica basadas en evidencia para toxoplasmosis congénita
en el mundo en el 2013. No se cuenta con una evaluacién de su
impacto.

Métodos: Se revisaron las historias clinicas de los casos de tox-
oplasmosis congénita remitidos a la consulta especializada de tox-
oplasmosis en el Centro de Salud de la Universidad del Quindio
durante un periodo de 18 afios (2001-2019). Se analizaron los cri-
terios diagnosticos y la relacién entre el tratamiento prenatal y la
clinica al nacer. Adicionalmente, describimos el proceso diagnés-
tico y tratamiento de mujeres en embarazo en un centro de aten-
cion primaria de atencioén prenatal en la ciudad de Armenia du-
rante 2018.

Resultados: Encontramos que antes de la implementacién, el
27,3 % de los nifios remitidos a la consulta especializada no tenian
diagnédstico prenatal; por otra parte, luego del lanzamiento de las
guias de practica clinica, todas las gestantes fueron diagnosticadas.
Ademads, observamos que el tratamiento prenatal se asocié con
menos sintomas, lo que mejoré significativamente después de la
implementacién de las guias. En el centro de atencién primaria de
salud en 2018, todas las madres fueron diagnosticadas y tratadas,
segtlin lo recomendado por las guias nacionales.

Conclusion: Las guias de practica clinica basadas en la eviden-
cia han tenido un impacto positivo al mejorar el diagndstico precoz
y el tratamiento de la toxoplasmosis prenatal y la reduccién de las
formas graves, como se observé en el centro de referencia.

Financiamiento: Ministerio de Ciencia de Colombia

Palabras claves: toxoplasmosis; el embarazo; tratamiento; diag-
néstico; guias.

1. Introduction

Toxoplasmosis, a disease caused by the obligate intracellular
protozoan Toxoplasma gondii, represents an emerging global pub-
lic health threat[1]. The parasite may cross the placenta of an in-
fected pregnant woman and can infect the foetus congenitally|2].
Congenital toxoplasmosis results mainly from primary maternal
infection during pregnancy but can occasionally result from pre-
conceptional infection or reactivation of latent infection in im-
munodeficient pregnant women|2-4]. Congenital toxoplasmosis is
a significant public health problem in Colombia and other coun-
tries in South America[5]. Studies in different regions in Colom-
bia reported between 0.5% and 2.8% of women with a primary in-
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fection during pregnancy[6-10]. The consequences for Colombian
neonates of this infection were described at the First Multicentric
Newborn Screening program in 15,000 children from seven capital
cities with a rate of one congenital infection per 1,000 neonates,
25% mortality of those untreated, and an estimate of over 500 chil-
dren infected annually[11].

The Systematic Review on Congenital Toxoplasmosis (SYROCOT)
international collaborative study found that mothers from South
America have a greater risk of transmission[12] and a comparative
study of the consequences through follow up of the infected chil-
dren showed that they were more symptomatic when compared
with a European cohort[13]. It is now well established that the
higher clinical severity of human toxoplasmosis in South Amer-
ica correlated with strains possessing virulent genotypes of ROP
proteins interacting with particular host genetic traits and giv-
ing rise to modifications of the cytokine immune response[14-20].
The South American strains pass over a genetic bottleneck and
clonal structure, as occurred in strains from the northern hemi-
sphere[21,22].

Diagnosis of gestational toxoplasmosis is based on detecting IgG
and IgM antibodies[23]. Absence of IgG indicates susceptibility to
infection and follow up is conducted with monthly IgM[24]. Pos-
itive IgM can indicate an acute infection; a test is also available
to detect avidity in IgG antibodies, acute infection shows preva-
lence of low avidity, in contrast with chronic infection that shows
a high avidity test[25]. It is recommended that women with sus-
pected toxoplasmosis receive control and follow up with monthly
foetal ultrasound|26]. Echography findings that can indicate or sug-
gest foetal infection are unilateral or bilateral dilation of the ven-
tricles, intracranial or intrahepatic calcifications, hepatomegaly and
splenomegaly[27]. In neonates, the diagnosis criteria include per-
sistence of anti-Toxoplasma IgG antibodies beyond 1 year of age or
the presence of specific anti-T. gondii IgM or IgA after the 10t day
of life [28,29]. Aside from these, the presence of clinical manifesta-
tions and other laboratory findings at birth can also be helpful for
diagnosis[30].

Starting active treatment during pregnancy reduces the risk
of foetal loss and early neonatal death, as well as the systemic
manifestations[24,31,32]. The treatment regimen is based on spi-
ramycin, 3 g per day, from diagnosis to the end of pregnancy;
if confirmation of transmission to the foetus is made, the treat-
ment regimen should be changed to pyrimethamine + sulfadi-
azine + folinic acid [2,31].

In Colombia, the frequency of congenital toxoplasmosis varied
significantly among cities according to mean annual rainfall: the
cities with low mean annual rainfall (48 - 806 mm3/year) had
low frequency of congenital toxoplasmosis (0.5% - 0.7% of new-
borns with congenital toxoplasmosis) and cities with high mean
annual rainfall (3,840 - 2,500 mm?3/year) showed high frequency
of congenital toxoplasmosis (6% - 3% of newborns with congeni-
tal toxoplasmosis [33]. This is explained because survival of sporu-
lated T. gondii oocysts is greater in soil with high humidity[34-
36]. The department of Quindio, a region with high rain precip-
itation index and high frequency of congenital toxoplasmosis[33],
since 1998 pioneered the implementation of control programs and
was the first region in Colombia with an official public regional
policy for gestational toxoplasmosis (Resolution No. 336 of 1986
by the Quindio Health Secretary). The development and results
led to conducting numerous clinical and epidemiological reports
based on the program’s experience[7,37,38]. Additional reports in
other regions provide additional support to justify the develop-
ment of national evidenced-based guidelines[10,39]. The Colom-
bian evidence-based clinical guidelines to diagnose and treat toxo-
plasmosis during pregnancy were launched officially in 2013 [26].
These guidelines are unique given that they were the first in the
world to conduct a GRADE evaluation of evidence for recommen-
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dations and to have socioeconomic analysis of its implementation
[40-42]. One of the most important recommendations was the
monthly screening with IgM for sero-negative women[26]. While
in France a maternal screening program has existed since 1978 and
serological monthly follow up of pregnant women is performed in
the majority of mothers[24], in Colombia there was no manda-
tory serological follow up during pregnancy and less than 47%
had diagnosis during pregnancy when clinical records of prenatal
care were analysed in 2002 [43]. Then, during the National New-
born Screening in 2009-2010, 70% of mothers had toxoplasmosis
tests during pregnancy; however, most had only one test with-
out confirmation or additional follow up [33]. Some benefits re-
lated with the publication and implementation of the Colombian
clinical practice guidelines have been found, such as reduction of
severe cases of hydranencephaly [44]. However, after seven years
of implementation, there is no evaluation of its implementation
in prenatal care and of its impact after guidelines became offi-
cial by the Ministry of Health. Herein, we describe the prenatal
diagnosis and management of mothers of children with congeni-
tal toxoplasmosis that were referred to specialized consultation in
the Health Centre at Universidad del Quindio before (2001-2012)
and after (2013-2019) implementing the guideline and manage-
ment of prenatal toxoplasmosis in a primary public health care
centre in Armenia for one year (2018). We chose this city because
it is the place where this program was initiated, the frequency of
congenital infection is high, and the medical community and pub-
lic health program are well familiarized with this medical condi-
tion. The present work does not seek to be representative of the
performance of the program in other cities or regions of Colombia,
but can demonstrate the benefits of well-implemented guidelines
and their impact on reducing neurological and ocular sequelae in
children.

2. Materials and Methods
2.1. Source of information

This is an observational retrospective study of two cohorts: the
first were the children with confirmed toxoplasmosis referred at
the Centre at Universidad del Quindio during 2001-2019, based on
the history of management during the gestational period. The sec-
ond cohort were the pregnant woman who attended the prenatal
control at Red Salud-Armenia. The analysis was based, for the first
cohort, on clinical chart records in the health care centre at Univer-
sidad del Quindio where specialized consultation exists in tropical
medicine and parasitology. We analysed data about diagnosis crite-
ria, results of the follow-up examination, and management during
an 18-year period (2001-2019).

For the second cohort, we analysed management at the pri-
mary care level of pregnant women based on the records of
prenatal controls of mothers with diagnosis for acquired toxo-
plasmosis during pregnancy at the primary health care centre
“Red Salud” in Armenia during 2018. Red Salud is the public
health service that covers 36% of the city’s population (~110,000
inhabitants).

2.2. Inclusion criteria of confirmed congenital toxoplasmosis cases
and estimation of the date of infection during pregnancy

The criteria for diagnosis of congenital toxoplasmosis used at
the referral centre were presence of specific new-born antibodies,
as shown by Western blot, persistence of specific IgG for more than
a year of follow up, positive blood PCR or symptoms suggestive
of congenital toxoplasmosis, and presence of IgM in the mother’s
serum. Eye examination and imaging evaluation (CT or brain ul-
trasound) were requested for all children at the beginning of the

The Lancet Regional Health - Americas 1 (2021) 100010

follow up. Data were analysed for the effect of treatment for chil-
dren with at least one year of follow up.

Values of gestational age at maternal seroconversion were en-
tered by using all the serological information available to us. Given
that there were no women with seroconversion data (date between
the last negative and first positive IgM tests) in the first cohort, the
study assumed, from the first date of IgG positive, the risk of infec-
tion to be four weeks prior. This was used previously as a manner
of estimating the date of infection, on the understanding that it is
imprecise, but as the only way for groups of mothers with lack of
serological follow up during pregnancy|38].

2.3. Data analysis

We collected from clinical charts the diagnostic criteria applied
during pregnancy in the child and if prenatal treatment was set up.
Diagnosis, follow up, and management were also evaluated.

In mothers seen at Red Salud, the number of cases with sero-
logical test, diagnostic method and criteria for diagnosis, prena-
tal treatment performed, ultrasound findings, and foetal outcomes
associated with the disease were included in the analysis. Data
were accessed through institutional informed consent and were
recorded in Excel® spreadsheet by using codes to protect patients’
identities.

2.4. Statistical methods

Results were expressed as the median [min-max range] for con-
tinuous variables and N (%) for categorical variables. Epi-Info was
used to perform Mantel Haenszel for stratified analysis and odds
ratio calculation with 95%CI. GraphPad Prism was 8.0.1 used to
elaborate the graphs.

Role of the funding source

The funding organization had no role in the design and study
course; nor in the collection, management, analysis, and interpre-
tation of the data or in the final preparation, review, or approval
of the manuscript.

3. Results

3.1. Analysis of prenatal management of referred cases of congenital
toxoplasmosis (2001-2019) in Quindio

From the 170 children referred with suspected congenital toxo-
plasmosis to the reference centre in toxoplasmosis at Universidad
del Quindio from 2001 to 2019, 99 of these (58.2%) met the di-
agnostic criteria and follow-up time; 72.7% (72/99) of the moth-
ers were tested for toxoplasmosis during pregnancy, most during
the period after 2013, coinciding with the implementation of the
clinical practice guidelines that allowed detecting seven cases of
sero-conversion through monitoring with IgM during pregnancy, as
well.

Additionally, 27.3% (27/99) of the mothers had not been diag-
nosed during pregnancy. Figure 1 shows the evolution in the im-
plementation of diagnostic tests used as criteria for treatment dur-
ing pregnancy over time (2001-2019).

Regarding treatment during pregnancy, 52.5% (52/99) of the
mothers received management against T. gondii infection, the
average duration was three months (1 - 7 range); 44 moth-
ers were treated with spiramycin since the diagnosis until the
end of the pregnancy, and three underwent changes to sulfadox-
ine/pyrimethamine after positive PCR results in amniotic fluid. In



M. Mejia-Oquendo, E. Marulanda-Ibarra and J.E. Gomez-Marin

The Lancet Regional Health - Americas 1 (2021) 100010

Criteria for treatment of toxoplasmosis in pregnancy during 2001-2019
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Figure 1. Diagnostic process from 2001 to 2019 during gestational period of patients diagnosed with Congenital Toxoplasmosis. The diagnostic method and percentage of
yearly tests is shown. (*) Mothers with undiagnosed toxoplasmosis during pregnancy were included *n: number of patients per year. PCR-AF: PCR in amniotic fluid.

Table 1

Outcomes in children with congenital toxoplasmosis according to prenatal treatment at first year of life.

Neurological Ocular and neurological Total of symptomatic
Prenatal treatment Chorioretinitis compromise compromise Hepatosplenomegaly children* Mortality
Yes
2001 - 2012 0 0 3/29 (10.35%) 1/29 (3.45%) 4/29 (13.79%) 0
2013 - 2019 0 0 2/23 (8.7%) 0 2/23 (8.6%) 0
Total 6/52 (11.5%) 0/52
No
2001 - 2012 11/40 (27.5%) 8/40 (20%) 5/40 (12.5%) 3/40 (7.5%) 27/40 (67.5%) 4/40 (10%)
2013 - 2019 2/7 (20.57%) 0/7 (0%) 2/7 (28.57%) 0/7 (0%) 417 (57.14%) 0/7 (0%)
Total 31/47 (67.39%) 4/47(8.5%)

* Adjusted OR for the effect of treatment on symptoms after one year of life in children whose mothers had an estimated infection date (n: 45 of 99

mothers) = 0.14 (95%Cl= 0.02 - 0.78)

eight, the mothers’ treatment was with sulfadoxine/pyrimethamine
since the diagnosis of the infection. The criteria for treatment
with sulfadoxine/pyrimethamine were PCR positive in amniotic
fluid in 8/11 cases (72.7%%), ultrasound findings of hydrocephaly
in 1/11(9%), and IgA positive in 1/11(9%). In the group of children,
where management during pregnancy was reported, 6/52 symp-
tomatic cases (11.5%) occurred, four of these from 2000 to 2012,
and two cases between 2013 and 2019. There was no mortality
during the first year of follow up.

Furthermore, 47.5% (47/99) of the cases of congenital toxoplas-
mosis did not receive prenatal treatment; of these, 83% (39/47) did
not have a diagnosis during pregnancy; 40 of the 47 untreated
(85.1%) cases correspond to the period from 2001 to 2012, while
only seven (14.9%) of the untreated cases were found as of 2013, a
period that coincides with the implementation of the clinical prac-
tice guidelines (Figure 2).

In 31 of the 47 (66%) children not treated during the gesta-
tional period, there were events related with ocular compromise,
ocular and neurological compromise, and hepatosplenomegaly, in
addition to four cases of mortality during the first year of follow
up (Table 1).

In 45 mothers of children with congenital infection, the ap-
proximate date was calculated of infection during the gestational
period. After a stratified analysis, controlling for the estimated
trimester of infection, we found an adjusted OR of 0.14 of con-
firmed congenital infection in offspring for those who received
treatment (95%CI 0.0278 - 0.7802).

3.2. Analysis of prenatal management in a primary public health
care centre in Armenia Quindio during 2018

Moreover, during 2018, 1,809 pregnant women were seen for
prenatal controls at Red Salud in Armenia. We found that accord-
ing to the clinical records, anti-Toxoplasma IgG and IgM antibod-
ies were requested from all the mothers at the first prenatal con-
trol they attended. The median of weeks of pregnancy when re-
quest for the tests were performed was 11.9 (range: 7-27). How-
ever, results of tests were delivered at nineteen weeks of preg-
nancy (range: 8.5 -32.4), representing a delay of 7 weeks between
the test request and the delivery of the results.

Among the 1809 pregnant women that attended during 2018,
we found that 26 had diagnosis of gestational toxoplasmosis
(1.43%, 95%CI 1.15-1.71). The mean age of the pregnant women
with toxoplasmosis disease was 22 years (SD 6.8). These mothers
attended an average of seven prenatal controls (range: 2-13).

Overall, in 6/26 (23%), the diagnosis was made during the first
16 weeks of gestation. Avidity test was requested for all these
patients and three of the six patients (50%) reported a result of
high avidity >30%. In 15/26 (57.7%), the diagnosis was made after
week 16. Anti-T. gondii IgA test was requested in all these pregnant
women, but only three were reported: two were negative and one
positive. In all cases, treatment was continued. The mean levels of
specific anti-Toxoplasma antibodies reported for cases with diagno-
sis of gestational toxoplasmosis were 354.3 Ul/ml (range 30.16 -
1031) for IgG and 10.5 of Index (range: 1.07-40.2) for IgM.
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Untreated women in pregnancy during 2001-2019

Figure 2. Women untreated during pregnancy during 2001-2019. Spearman’s rank correlation coefficient was performed to compare: Untreated vs. Year r: -0.7005 p: 0.0008

(**s).

In 5/26 (19.2%), diagnosis was made because there was sero-
conversion during the monthly follow up. The range of specific
anti-T. gondii antibodies before diagnosis were 3 - 5 Ul/mL for IgG
and 0.3 - 0.6 Ul/mL for IgM. These mothers were between weeks
12 and 24 at the moment of sero-conversion (Figure 3). For com-
parison, in previous reports, no diagnosis of gestational toxoplas-
mosis was made through sero-conversion criteria. Three amniocen-
teses for PCR were performed, all with negative results.

The treatment of choice was spiramycin at a dosage of 3 M.U.,
one tablet every 8 h, established from the moment of diagnosis. In
three patients, the drug was suspended due to the avidity test for
high IgG.

4. Discussion

Although exceptional cases exist of reinfection with subsequent
transmission of congenital infection in siblings[3], T. gondii sero-
negative women is the primary target of screening programs dur-
ing pregnancy|24,45,46]. These pregnant women are susceptible to
infection and must have serological follow-up to detect their ac-
quisition [24,45,46]. T. gondii infection during pregnancy exposes
the foetus to risks of congenital infection and sequelae that de-
pend heavily on gestational age at the time of infection[47,48];
thereby, early diagnosis is required. Health programs to detect tox-
oplasmosis during pregnancy reduce neonatal mortality, neurolog-
ical and ophthalmological sequelae, which require complying with
evidence-based recommendations|[24,26,46]. Notwithstanding this
knowledge, previous limited data existed in the literature about
the evolution of the care, diagnosis, management, and monitoring
of toxoplasmosis during pregnancy in Colombia. In 2000, Gémez
et al., found in an analysis of medical records from a health cen-
tre in the city of Bogota that only 47% of the pregnant women re-
ceived IgG antibodies and none of the sero-negative patients were
followed up[49]. Thereafter, in 2011, a multicentre study revealed
that 70% of the patients received IgG antibodies upon admission to

prenatal control[33]. The current work found that pregnant women
were monitored every four weeks with timely initiation of treat-
ment in the public health service. This is crucial, given that the
SYROCOT study showed decreased risk of congenital infection re-
lated with the time in which treatment was begun after sero-
conversion: in the first four weeks OR for transmission was re-
duced to 0.48 (95%CI 0.28 - 0.80) versus a risk of 0.6 (95%CI 0.4 -
1.0) if treatment was begun after week four of sero-conversion[12].

This observational descriptive study shows the importance of
strategies implemented in an early detection program for gesta-
tional toxoplasmosis in a public health centre in Armenia, Quindio
within the prenatal controls and with regular follow up of preg-
nant women. We show that health professionals followed the al-
gorithm for diagnosis and management of toxoplasmosis during
pregnancy; no adverse foetal outcomes were found. The program
in Red Salud included telephone follow up to track and contact
patients. It is now important to extent the analysis of the imple-
mentation of guidelines to other regions in Colombia.

Likewise, in the referral centre, after implementing the na-
tional guidelines, it was observed that all the mothers of chil-
dren with congenital toxoplasmosis had timely diagnosis and es-
tablishment of treatment; a reduction in the number of referred
cases was observed, possibly associated with improved implemen-
tation of evidence-based recommendations. Also, an important re-
duction of the frequency of the severe forms was seen at the re-
ferral centre. It is necessary to perform long-term follow up of
the infants to determine possible subsequent sequelae. However,
the correct application of the latest clinical practice guidelines in
the post-implementation period is highlighted. No reports exist
of the establishment and analysis of the impact of similar guide-
lines. A search was carried out in Pubmed with the terms "Guide-
line" [Publication Type] AND "Toxoplasmosis"[Mesh], “toxoplasmo-
sis guidelines evidence based”, “impact evaluation toxoplasmosis
guidelines”, finding five publications of guidelines for toxoplasmo-
sis with GRADE evaluation, but without analysis of socioeconomic
or impact evaluation; additionally, in the SIGN website (https://
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Figure 3. Flowchart of diagnosis and management of toxoplasmosis in 1,809 pregnant women at the public health system in Armenia (Colombia) during 2018.

guidelines.ebmportal.com/) a search with the term “toxoplasmosis”
did not find any guideline. Indeed, the Colombian guidelines are
the first globally to accomplish the entire process to be adopted
officially by the social security system, which means that all public
and private health services can base on its recommendations med-
ical interventions for prenatal and congenital toxoplasmosis[40].
The economic impact of congenital toxoplasmosis has been eval-
uated by many authors and it is significant for any human soci-
ety[42,45,50,51]. The conclusions of all the economic impact of this
condition are clear to show that a benefit exists if early diagnosis
and treatment are performed[42,52]. The most significant problem
is the availability of resources; for the Colombian guidelines, cost-
benefit analysis showed that for a willingness to pay above $407
million Colombian pesos (~USD $107,000) the cost-effective strat-
egy is monthly monitoring[42].

In France, significant risk reduction was achieved since 1992
when monthly screening was introduced, reporting 59.4% vs. 46.6%
at 26 weeks of gestational age in a retrospective and transversal
study conducted in Lyon, France and providing data from preg-
nant women diagnosed with Toxoplasma infection and assessing
how the risks of congenital toxoplasmosis was analysed [24]. It was
found that among 2,048 mother-infant pairs, 93.2% of the mothers
received prenatal treatment and 513 (24.7%) foetuses were infected
[24]. Significant reduction was observed in the risk of clinical signs
of congenital toxoplasmosis in infected children born from moth-
ers diagnosed after 1995 when polymerase chain reaction testing
on amniotic fluid was initiated [24]. This study indicated that in-
troducing monthly prenatal screening and improving antenatal di-

agnosis were associated with reduced rates of congenital infection
and better outcomes in infected children|[24].

In Colombia, after the release of the national guidelines, there
was no updated data until now to determine the implementation
regarding the diagnosis, monitoring, and management of the dis-
ease. The present study identified such implementation in a cohort
of pregnant patients, with favourable results. It was opportune to
perform this type of study in an area where Toxoplasma gondii in-
fection is highly prevalent to determine the implementation of the
gestational toxoplasmosis guidelines issued by the Colombian Min-
istry of Health in 2013.

In conclusion, we found that an early detection program for
gestational toxoplasmosis implemented in prenatal control in a
public health centre in Armenia, Quindio, based on recommenda-
tions from evidence-based guidelines, was properly implemented.
Requests for diagnostic tests were timely. In addition, adequate fol-
low up was performed in sero-negative patients and treatment was
instituted upon diagnosis. No adverse outcomes were reported.

It is striking to note that there were untreated mothers before
implementing the guidelines and this was not the case for mothers
diagnosed after said implementation. Also, the children referred to
the referral health centre during the period prior to the guidelines
showed a significant proportion of ocular and neurological seque-
lae that reduced after that implementation. Something to highlight
is that some IgA results were not reported. No case with negative
IgG and positive IgM was registered. Furthermore, it was observed
that the frequency of infection has not diminished when compared
with previous studies.
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