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Abstract: We report a case of a newborn male child with congenital toxoplasmosis. 

During pregnancy seroconversion occurred and positive titers of antitoxoplasmic antibodies 

(immunoglobulin M and G) were found in the mother, in the third trimester. She received 

treatment with spiramycin. After birth, the neonate presented with chorioretinitis and 

intracranial calcifications. The neonate received treatment with pyrimethamine, sulfadiazine, 

and leucovorin for 1 year. In addition to using a previously described method, we report 

for the first time in Greece an estimation regarding the percentage of ocular toxoplasmosis 

caused by congenital or acquired infection. We estimate that ocular toxoplasmosis in Greece 

is caused in 7% of the cases by congenital infection, and in 93% of the cases by acquired 

infection.
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Introduction
Toxoplasmosis is one of the most common parasitic infections in humans, and infects 

up to one-third of the world’s population.1 Infection mainly occurs through eating raw or 

undercooked meat that contains tissue cysts of Toxoplasma gondii or by eating food or 

drinking water that is contaminated with oocysts of T. gondii spread by cats. The course 

of infection is usually benign and asymptomatic in immunocompetent individuals. In 

some patients, toxoplasmosis may present with lymphadenopathy or chorioretinitis. 

An infection acquired during pregnancy can be transmitted transplacentally and cause 

severe abnormalities to the developing fetus.1 In this article, we present the case of a 

newborn with congenital toxoplasmosis and review the epidemiological data regarding 

congenital toxoplasmosis in Greece.

Case report
We report a case of a newborn male child who was referred to the Neonatal Intensive 

Care Unit of the University Hospital of Ioannina, Greece, 22 hours after birth because of a 

temperature of 37.6°C and positive C-reactive protein (CRP) of 30.3 mg/L at partum. The 

gestational age was 39 weeks, and the birth weight was 3,190 g. He was delivered vagi-

nally, with a probable high rupture of the membranes 18–24 hours prepartum. Amniotic 
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Figure 1 A chorioretinal scar is observed in the left eye medially to the optic disk. 
Follow-up visit at the age of 8 months.
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fluid was meconium-stained. During pregnancy, seroconver-

sion occurred, and positive titers of antitoxoplasmic antibodies 

(immunoglobulin [Ig]-M 10.55 index and IgG 799.8 IU/mL) 

were found during the third trimester. The pregnant woman 

was treated with spiramycin orally. The neonate was 50 cm in 

length, with a head circumference of 34 cm, a good general 

state, and normal reflexes. The neonate and the mother had the 

same blood type (A Rh+). Laboratory examinations showed: 

white blood cell count 18,340/mm3, hemoglobin 16.5 g/dL, 

hematocrit 48.8%, platelets 177,000/mm3, CRP 59  mg/L, 

and negative blood cultures. Temperature remained within 

normal limits. An early neonatal infection was diagnosed, and 

the neonate was initially treated with a therapeutic scheme of 

intravenous amoxicillin and amikacin, followed 4 days later 

by intravenous gentamicin (5 days), cefoxitin (8 days), and 

metronidazole (5 days), due to abdominal distention (necro-

tizing enterocolitis, stage I). The neonate had high positive 

titers of IgG (2,730 IU/mL) and negative IgM antibodies for 

T. gondii. Brain ultrasound revealed intracranial calcifications, 

and ocular examination revealed chorioretinitis in the left eye 

(Figure  1). Congenital toxoplasmosis was diagnosed, and 

treatment was started with pyrimethamine, sulfadiazine, and 

leucovorin for 1 year. Serology for other congenital infections 

was negative.

Discussion
Maternal infection with T. gondii during pregnancy or a short 

time before conception in seronegative women may result 

in transplacental transmission of toxoplasmosis and cause 

severe abnormalities to the developing fetus. The frequency 

of vertical transmission of T. gondii depends on the time 

during gestation that the mother acquired the infection. An 

infection acquired in the first trimester results in a transmis-

sion rate of less than 10%, whereas an infection in the third 

trimester results in a transmission rate greater than 60%. 

On the other hand, the severity of the congenital disease is 

greater when early maternal infection occurs. Infection in 

the first and second trimesters may result in severe congeni-

tal toxoplasmosis and cause miscarriage, in utero death, or 

severe neurologic complications to the fetus. Late maternal 

infection in the third trimester may cause congenital disease 

or subclinical infection. The newborns usually have a normal 

appearance, and the disease may be initially undiagnosed. 

The newborns may later develop chorioretinitis or neurologic 

and developmental abnormalities.1 If vertical transmission 

occurs, the newborn with congenital toxoplasmosis in most 

centers is treated with a combination of pyrimethamine, sul-

fadiazine, and leucovorin for 1 year.1 It should be mentioned, 

though, that data from the European Multicentre Study on 

Congenital Toxoplasmosis (EMSCOT) study group found 

no effect of postnatal treatment on ocular disease, although 

the power to detect an effect was limited. The effectiveness 

of postnatal treatment should be evaluated in a large random-

ized controlled clinical trial.2

The treatment of pregnant women that are infected with 

T. gondii during pregnancy is a controversial issue. Most 

centers treat infected pregnant women with a spiramycin or 

pyrimethamine–sulfonamide regimen.1 A meta-analysis regard-

ing the effectiveness of prenatal treatment for congenital toxo-

plasmosis performed by the Systematic Review on Congenital 

Toxoplasmosis (SYROCOT) study group found weak evidence 

that prenatal treatment with spiramycin or pyrimethamine–

sulfonamide significantly reduced the risk of clinical manifesta-

tions in infected live-born infants compared with no treatment.3 

Only a large randomized controlled clinical trial would provide 

valid evidence of the potential benefit of prenatal treatment.3 

On the other hand, a report from the EMSCOT study group 

stated that prenatal treatment within 4 weeks of seroconver-

sion reduced the risk of intracranial lesions compared with no 

treatment, but there was no significant effect when initiated 

after 4 weeks. Treatment would likely be most effective when 

given soon after maternal seroconversion, before the parasite 

formed bradyzoite cysts that are impenetrable to antibiotics.4 

On the other hand, there was no consistent relationship between 

the type or timing of treatment and the risk of ocular lesions.4 

Another report from the EMSCOT study group stated that 
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prenatal treatment substantially reduced the proportion of 

infected fetuses who developed serious neurological sequelae 

compared with no treatment.5

Cohort studies of children with congenital toxoplasmosis 

showed that ocular disease, usually chorioretinitis, develops 

in 17%–80% of them.6–12 Earlier studies performed more than 

30 years ago reported higher risk of ocular lesions – approxi-

mately 80%.6,7 Some of them had a small sample size. These 

earlier studies were mostly retrospective, and included only 

referred patients with a symptomatic disease condition, so 

a selection bias could be present. More recent prospective 

studies report lower risk of chorioretinitis, ranging from 17% 

to 30%.8–12 Chorioretinitis mainly occurs before the age of 

5 years,2,8 but first ocular lesion has been reported as late as 

12 years after birth.9 These studies confirm an overall good 

prognosis of congenital toxoplasmosis in Europe and North 

America. More than 90% of children with chorioretinitis 

have normal vision in their best eye, and severe bilateral 

impairment is rare.10–12 In contrast, cohort studies in South 

America reported more frequent and more severe ocular 

disease. In the study of Gilbert et al, two-thirds of children 

with congenital toxoplasmosis in Brazil had eye lesion by 

4 years of age, compared with one in six in Europe.13 This 

discrepancy may be due to the predominance of more virulent 

genotypes of the parasite in South America, which are rarely 

present in Europe or North America.13

In Greece, the seroprevalence of toxoplasmosis in the gen-

eral population was 37%, 29.9%, and 24.1% in 1984, 1994, 

and 2004, respectively.14 A significant decline in seropreva-

lence was noticed from decade to decade, possibly explained 

by the improved socioeconomic situation in Greece.14 In 

studies performed in Greece regarding pregnant women, the 

seroprevalence rates ranged from 20.1% to 29.4%.15–17 The 

birth prevalence of congenital toxoplasmosis was 0.51 per 

10,000 births for 2009 in Greece.18 In other countries involved 

in the Eurotoxo project,19 the birth prevalence of congenital 

toxoplasmosis was estimated at 7.4 per 10,000 births in 

Austria, at three per 10,000 births in Denmark, at 13 per 

10,000 births in Germany, at 11.3 per 10,000 in Poland, at 

0.73 per 10,000 births in Sweden, and at five per 10,000 births 

in Switzerland.19 In 2007, the birth prevalence in France was 

estimated at 3.3 per 10,000 births.20 The birth prevalence in 

Greece is similar to that reported in Sweden, and much lower 

than in the other countries involved in the Eurotoxo project. 

It should be mentioned, though, that the Eurotoxo data were 

mostly collected before 2000. The estimated lower birth 

prevalence in Greece compared to those in other countries 

may reflect the use of different tests and different cutoffs 

for test positivity, the use of different case definitions and 

classification systems for congenital toxoplasmosis in each 

country at the time of the study, and different dietary habits or 

regional differences in exposure to the parasite. A significant 

decline was also observed in the last few decades in the sero-

prevalence of toxoplasmosis in Greece, possibly explained 

by the improved socioeconomic situation.14

Ocular toxoplasmosis, in contrast to what was believed 

in the past, is mainly caused by acquired infection and not 

by congenital infection. In Greece, it is estimated that 93% 

of cases of ocular toxoplasmosis are caused by acquired 

infection and 7% are caused by congenital infection. This 

estimation is made using the method described by Gilbert 

and Stanford.21 According to Gilbert and Stanford, it is esti-

mated that between 66% and 86% of ocular toxoplasmosis is 

the result of postnatal infection, using epidemiological data 

from five countries. The lifetime risk of ocular toxoplasmo-

sis because of prenatal infection in Greece is estimated by 

multiplying the birth prevalence of congenital toxoplasmosis 

(0.51/10,000) by the highest reported estimate (80%) of 

the proportion of congenitally infected children who will 

eventually present ocular lesions. The lifetime risk of ocular 

toxoplasmosis because of prenatal infection is approximately 

4/100,000. The lifetime risk of ocular toxoplasmosis because 

of postnatal infection is estimated by multiplying the age-

specific prevalence of Toxoplasma infection (using the 

prevalence in pregnant women in Greece as a proxy measure 

[20.1%])16 by the lowest reported estimate of the risk of retino

choroiditis in patients with postnatal toxoplasmosis. Several 

studies estimate the risk of retinochoroiditis after acquired 

toxoplasmosis. The lowest reported estimate is 0.3%–0.7%.22 

According to Perkins, the risk is approximately 2%–3%.23 In 

other studies, the risk is higher.24 Using the lowest estimate, 

0.3%, the lifetime risk of ocular toxoplasmosis because of 

postnatal infection is approximately 60/100,000. As a result, 

it is estimated that 93% of the cases of ocular toxoplasmosis 

in Greece are caused by acquired infection. This is the first 

time that such an estimation regarding ocular toxoplasmosis 

in Greece is reported. This is a conservative estimate, because 

we used the highest reported risk (80%) for retinochoroiditis 

following congenital infection and the lowest reported risk 

(0.3%) for retinochoroiditis following acquired infection. We 

also used the lowest reported prevalence in pregnant women 

in Greece as a proxy measure (20.1%).16

In order to prevent maternal infection and congenital 

toxoplasmosis, pregnant women should be informed of the 

risks of infection with T. gondii during pregnancy. They 

should avoid eating raw or undercooked meat, raw shellfish, 
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and unwashed vegetables, and avoid drinking untreated 

water. The tissue cysts of T. gondii can be killed by heat-

ing meat. An internal temperature of meat of 56°C must be 

reached for at least 10 minutes. Freezing can also kill the 

tissue cysts of T. gondii. Freezing is needed for at least 2 days 

at temperatures below -12°C.25 Pregnant women should also 

avoid exposure to litters of kittens.

The incidence of congenital toxoplasmosis in Greece 

is low, but on the other hand congenital toxoplasmosis can 

cause potentially severe complications during pregnancy or 

after birth. Prenatal screening is important in identifying the 

pregnant women who are infected during pregnancy. These 

women in most centers receive treatment with spiramycin. 

Newborns with congenital toxoplasmosis in most centers 

are treated with pyrimethamine, sulfadiazine, and leucovorin 

for 1 year in order to have a better prognosis. There is no 

evidence, though, that prenatal or postnatal treatment has a 

protective effect on ocular disease.2,3 Long-term follow-up 

is needed for children with congenital toxoplasmosis. The 

overall functional prognosis of congenital toxoplasmosis 

in Europe and North America is good. More than 90% of 

children with chorioretinitis have normal vision in their best 

eye, and severe bilateral impairment is rare.10–12
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