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When are we going to celebrate the centenary of the discovery of
efficient treatment for congenital toxoplasmosis?

F Peyron
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In 2008, we have celebrated the centenary of the discovery of Toxoplasma gondii. Although this ubiquitous
protozoan can generate devastating damage in foetuses and newborns, its treatment is the only field in which we
have made little progress, despite a huge body of research, and has not yet been validated. Pregnant women who
seroconvert are generally given spiramycine in order to reduce the risk of vertical transmission. However, to date,
we have no evidence of the efficacy of this treatment because no randomized controlled trials have as yet been con-
ducted. When foetal contamination is demonstrated, pyrimethamine, in association with sulfadoxine or sulfadiazine,
is normally prescribed, but the effectiveness of this treatment remains to be shown. With regard to postnatal treat-
ment, opinions vary considerably in terms of drugs, regimens and length of therapy. Similarly, we do not have clear
evidence to support routine antibiotic treatment of acute ocular toxoplasmosis. We must be aware that pregnant
women and newborns are currently being given empirically potentially toxic drugs that have no proven benefit. We
must make progress in this field through well-designed collaborative studies and by drawing the attention of policy
makers to this disastrous and unsustainable situation.
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In September 2008, scientists and clinicians from all
over the world gathered in Brazil to celebrate the cente-
nary of the discovery of Toxoplasma gondii. As stated
by the congress organisers, this ubiquitous protozoan,
which can infect humans and almost all warm-blooded
animals, can generate devastating damage in fetuses,
newborns and immunocompromised patients.

When it was discovered simultaneously in Tunisia and
Brazil, T gondii was not given great clinical importance,
but instead, its taxonomic classification was the centre
of passionate discussions. Only in 1912 Splendore did
suggest, in a congress held in Paris, that “we should not
be surprised if this disease would be observed in humans
in the future”. It was in 1923 that Janku, an ophthalmolo-
gist in Prague, reported the first case of chorioretinitis
in a child. Parasites were found in the eyes and he called
them “sporozoa’’. Wolf and Cowan, in 1938, identified
Toxoplasma as the cause of neonatal encephalitis and
published the first report of congenital transmission of
T. gondii. In 1941, Sabin described a triad of signs (reti-
nochoroiditis, hydrocephalus and cerebral calcification)
in an infant with congenital toxoplasmosis. More recent-
ly, in the 1980s, life-threatening opportunistic infections
with T. gondii emerged in immunocompromised patients,
especially those with AIDS. In the foetus, infection can
cause a wide spectrum of consequences that range from
severe neurological abnormalities to subclinical presen-
tation at birth that is marked by the risk of late onset of
ocular lesions (Wallon et al. 2004).
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Until now, T gondii has elicited a huge body of re-
search in the fields of biology, immunology and genet-
ics, the most recent results of which are being presented
during this meeting. Surprisingly, the only field in which
we have made little progress is the treatment of the con-
genital infection. This situation is rather surprising giv-
en the following: (i) medically, congenital infection is a
real burden that is certainly underestimated in terms of
DALY (Havelaar et al. 2007). Some countries, such as
Austria and France, have implemented a prenatal screen-
ing programme and other European countries have is-
sued recommendations to screen non-immune pregnant
women. In Europe, 28 countries recently declared that
they had a system for the surveillance of congenital tox-
oplasmosis that could be used either routinely or only
to identify symptomatic cases (Benard et al. 2008): (ii)
active and well-tolerated drugs are available for control
of the infection as demonstrated by the prevention and
treatment of the disease in immunocompromised pa-
tients (Montoya & Liesenfeld 2004). The emergence of
opportunistic infections in AIDS patients has markedly
stimulated the search for new active compounds.

With respect to the treatment of congenital toxo-
plasmosis, two different regimens are available: ante or
postnatal treatment. The first aim of antenatal treatment
is to prevent foetal infection. Therefore, prompt treat-
ment should be given to women who seroconvert during
pregnancy. After that, in cases where foetal infection is
demonstrated, a more potent antiparasitic treatment is
given to reduce the severity of the disease by limiting the
multiplication of Toxoplasma.

During the postnatal period, infected newborns are
usually treated to prevent the occurrence of chorioretini-
tis. When these lesions appear later in life or in the case
of recurrence, similar treatment is generally given.
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With regard to the prevention of foetal infection, it is
generally accepted that spiramycine should be given im-
mediately to pregnant women who seroconvert in order
to reduce the risk of vertical transmission. To date, we
have no evidence of the efficacy of spriramycine because
no randomised controlled trials have been conducted
(Wallon et al. 1999). Currently, there is no consensus
method for monitoring maternal infection. Findings in
published studies have cast doubt on the effectiveness
of antenatal treatment in preventing mother-to-child
transmission (Gilbert et al. 2001), probably because the
treatment begins too late. Another European study was
unable to demonstrate a beneficial effect of antenatal
treatment in lowering congenital infection, but could
not exclude a clinical effect (Gilbert & Gras 2003). Re-
cently, a meta-analysis of data from individual patients
reported weak evidence for an association between early
treatment and reduced risk of congenital toxoplasmosis
(Thiebaut et al. 2007). The conclusion of the authors was
that observational studies would not be useful and only
large randomised trials would provide valid evidence of
a potential benefit of prenatal treatment.

With regard to secondary prevention, uncertainty
remains regarding its efficacy in reducing the clinical
manifestations of the disease. Ocular manifestations have
been reported in as many as 80% of congenitally infected
patients who were not given antenatal treatment. These
results should be interpreted cautiously, as they might
be flawed by the enrolment of only symptomatic cases.
Usually, when foetal contamination is demonstrated, spi-
ramycine is no longer administered and potent antipara-
sitic treatment, mainly pyrimethamine in combination
with sulfadoxine or sulfadiazine, is prescribed. Whether
or not this treatment is efficient remains to be demon-
strated. Foulon et al. (1999) found that antenatal treatment
significantly reduced sequelae but a control group was not
randomly selected and follow-up was for one year only. In
a 19-month follow-up, Holfeld found that pyrimethamine
plus sulfonamide was effective in reducing the severity of
the disease in comparison with a group of historical con-
trols (Holfeld et al. 1989). We demonstrated that a delay of
more than eight weeks between maternal seroconversion
and treatment onset was associated with an increased risk
of retinochorioditis during the first two years of life in
infected infants (Kieffer et al. 2008).

Regarding postnatal treatment, opinions vary consid-
erably in terms of drugs, regimens and length of treat-
ment. This demonstrates that none prevails in terms of
efficacy. In most countries, an infected newborn is treat-
ed for an average of one year. However, the compounds
used in the regimen vary considerably between differ-
ent centres. In most publications, postnatal treatment is
usually compared with historical studies that reported
poor outcomes for untreated patients. It should be born
in mind that, at the time of some of these studies, antena-
tal diagnosis and ultrasound were not available. Mcleod
et al. (2000) reported the results of a longitudinal study
and found that infants who were treated for one year af-
ter birth with pyrimethamine and sulfadiazine had bet-
ter outcomes that those of children who were not treated
or who were treated for one month. Recently, the same
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team reported on a cohort of congenitally infected chil-
dren who were not treated during the first year of life.
The rate of eye lesions was higher than that in another
cohort of children treated during the first year of life.
A possible explanation for this difference is that rapid
onset of treatment after birth reduces the occurrence of
eye lesions (Phan et al. 2008).

Ocular lesions are the most common manifestation
of congenital toxoplasmosis. New lesions can appear
unexpectedly throughout life and scarred foci can be re-
activated in an unpredictable way. Some periods have
been reported to be at risk for recurrence such as puberty
(not demonstrated to date in our cohort) or pregnancy
(Garweg et al. 2005). Again, opinions about this situa-
tion differ and controversy remains about the efficacy of
treatment. It is commonly accepted that, when observed
for the first time, healed lesions should not be treated.
As ocular toxoplasmosis is a self-limiting disease, some
clinicians will not treat small peripheral lesions. Active
lesions, especially those that are vision-threatening due
to their localization in the retina, are usually treated with
a combination of dihydrofolate inhibitors, sulfonamides
and steroids. In a review, Holland and Lewis (2002) re-
ported the use of nine drugs and 24 different regimens
for the treatment of recurrent chorioretinitis. In an evi-
dence-based systematic review, Stanford et al. (2003) in-
vestigated the effectiveness of systemic antibiotic treat-
ment. Only three studies were randomised controlled
trials and none gave clear evidence to support routine
antibiotic treatment of acute ocular toxoplasmosis.

This lack of evidence results in conflicting opin-
ions that increase the anxiety that is already present in
pregnant women and doctors regarding the occurrence
of maternal toxoplasmosis. Opinions also vary consid-
erably among different countries. Even in France, de-
spite a surveillance programme that has been on-going
for more than 20 years, treatments differ among centres
(Binquet et al. 2004). We must be aware that, at a time
of evidence-based medicine, pregnant women and new-
borns are currently being given potentially toxic drugs
that have no proven benefit.

This situation is ethically unacceptable. This lack of
knowledge is a result of the difficulty in carrying out
well-designed studies to assess the efficacy of treatment
during either the ante or postnatal period.

The major limitations in conducting such studies
are the low incidence of the disease and the necessity to
stratify subjects according to the stage of pregnancy at
maternal seroconversion. When evaluating the efficacy
of ante or postnatal treatment on sequelae, difficulties
are encountered regarding an appropriate follow-up. In-
deed, congenital toxoplasmosis should be considered a
chronic ophthalmological disease and we have demon-
strated that a 10-year follow-up is necessary for a precise
evaluation of the occurrence of retinal lesions (Wallon et
al. 2004). According to our clinical experience, the need
to follow-up with apparently healthy infants is difficult
to explain to parents, especially to mothers who want to
erase from their mind painful memories and heavy feel-
ings of guilt. The most important point in addressing the
outcome of congenital toxoplasmosis is to evaluate the
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patient’s quality of life. Indeed, just comparing the num-
ber of retinal scars, the impact of which on sight var-
ies according to their localization in the retina, will not
answer the parents’ question: how will our child cope
later in life? The same is true for cerebral calcifications,
which are generally not clinically patent.

We must overcome these limitations through collab-
orative studies and by drawing the attention of policy
makers to this disastrous and unsustainable situation.
Pharmacokinetic studies must be undertaken, since in-
formation on drug metabolism in pregnant women is
scarce and, in children, drug levels have also been re-
ported to exhibit considerable interindividual variabil-
ity (Corvaisier et al. 2004). Drugs conditioned to enable
adaptation of the dose to gains in body weight in infants
must be made available. Moreover, research should also
focus on drugs that act on the parasitic cyst, as their rup-
ture can release viable organisms.

The current question is: what should we do now un-
til precise information on the efficacy of treatment be-
comes available?

Although we should tell parents that the benefits
of ante and postnatal treatment have not been demon-
strated, we must bear in mind that, in this emotionally
difficult situation, parents are desperately seeking ad-
vice and guidelines. Given the lack of evidence for and
against treatment, we should give treatment the benefit
of the doubt. Recommended drugs should therefore be
prescribed after the parents have been given honest and
clearly understandable information. Moreover, it is ur-
gent that a massive information campaign be implement-
ed among young women of child-bearing age, emphasiz-
ing the importance of primary prevention with regard
to eating habits. The efficacy of such a programme in
preventing maternal infection has not been clearly dem-
onstrated, but there is suggestive evidence that health
education might reduce the incidence of congenital toxo-
plasmosis. We have to be aware that even if doctors do not
know how to treat toxoplasmosis, women are more and
more frequently aware that the disease exists. Through
the internet, they now have access to uncontrolled and
incorrect and alarmist information. Therefore, they are
prone to have serology performed at any time during
pregnancy, even when no surveillance programme has
been implemented in their country. When serological
results are ambiguous or demonstrate acute infection, a
lack of appropriate information can lead to undue ter-
mination of pregnancy. It is our duty to give them the
possibility of an interview with a qualified person who
will answer their questions. After many years of experi-
ence in an outpatient department in a referral centre for
toxoplasmosis, I am convinced that the biggest danger to
the foetus is not the parasite, but the mothers’ anxiety.
During interviews with infected mother, some crucial
information should be therefore be provided: thanks to
the dramatic progress in antenatal diagnosis (amniocen-
tesis and ultrasound), foetal infection and abnormalities
can now be detected in utero; the overall risk of vertical
transmission with maternal seroconversion monitored
before birth is 26%; among infected children, 33% have
at least one retinal lesion and none of them present bi-

lateral impairment (Wallon et al. 2004); in a cohort of
congenitally infected patients over 18 years of age, the
majority are doing well (unpublished observations).

In 2008 we celebrated the centenary of the discovery
of a parasite, the most severe clinical manifestations of
which remain untreatable to date. In 1968, Garin et al.
(1968) reported that the level of spiramycine achieved in
the placenta after treatment was able to eradicate the para-
site. To our knowledge, that was the first publication on
drug prevention of foetal infection.

Why not consider celebrating in 2068, the centena-
ry of the first publication on the prevention of vertical
transmission and evaluating the progress made during
this period? We will not be attending that meeting, but
the message we could pass on to our young fellows is: 7.
gondii might be a dream model for scientists, but toxo-
plasmosis is certainly a nightmare for mothers-to-be.

Therefore, do not stop clinical research.
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