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AbstrAct
Toxoplasmosis is the most common cause of congenital infection, causing long term ocular and neurologi-
cal lesions with relapses during childhood and adolescence. The risk of congenital infection is highest after 
primary maternal infection with advancing maternal gestation. Only a few european countries recommend a 
routine prenatal screening although therapeutic options are the same.
Primary prevention measures regarding food hygiene and secondary prevention through serological testing 
are the most important ways to prevent and detect toxoplasmosis during pregnancy. Counselling is challeng-
ing since there is a need for reference centers of diagnosis.
In Romania there is a routine clinical practice to offer screening through the TORCH panel in the first trimes-
ter of pregnancy.
This review summarizes the current methods of diagnosis and management of toxoplasmosis in pregnancy.
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INtrODUctION

Toxoplasma gondii (T. gondii) infection is one of 
the major causes of congenital infection leading to 
visual and neurological deterioration of the fetus or 
death. The estimated incidence of congenital toxo-
plasmosis in Europe is about 1-10/10,000 newborn, 
though it is hard to predict the incidence and severity 
as this depends on the trimester in which the infection 
affects the mother (1) and the earlier the infection the 
more severe sequelae in offspring are seen (2). 

T. gondii is a protozoan parasite existing in differ-
ent forms: the invasive form called trophozoite and 
the latent form called oocyst or bradyzoite (3). Trans-
mission of parasites usually occurs without the knowl-
edge of the patient and is not related to direct expo-
sure to a cat, especially if it is an indoor cat fed with 
only cooked or canned food, but by ingestion of veg-
etables, undercooked meat or water contaminated 
with oocysts (4).

There is only one species of Toxoplasma, with a 
great genetic diversity (5) having 3 genotypes. In has 
been suggested that the clinical spectrum of congeni-
tal toxoplasmosis (CT) depends on the strain predom-
inantly affecting an area, with type 2 affecting Europe 
and North America and non-type 2 strains, which are 
more virulent, in South America, associated with se-
vere visual impairment in children and preterm birth 
(6).

Congenital infection develops through transplacen-
tal transmission of T. gondii, as it can colonize the pla-
centa during the acute stage of infection, continuing as 
a source of infection if it is left untreated (7). Congeni-
tal toxoplasmosis (CT) occurs most frequently after 
maternal acute primary infection during pregnancy or 
within 3 months prior to conception. Less commonly, 
CT can occur through reactivation of the infection in an 
immunocompromised pregnant woman or after rein-
fection with a new, more virulent strain (6). 
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The risk of maternal-fetal transmission of infec-
tion is about 25-30%, but the rate of vertical transmis-
sion is directly related to gestational age and it in-
creases from 10% to 15% in the first trimester, to 25% 
in the 2nd trimester, and over 60% in the 3rd trimes-
ter. If vertical transmission occurs, the risk of sympto-
matic infection at birth decreases with advancing ges-
tational age at the time of infection, from 60% in the 
first trimester to 10% in the third trimester (8). Most 
infected infants (90%) do not have clinical signs of 
infection at birth, while 10% of neonates will present 
chorioretinitis, intracranial calcification or hydro-
cephalus. In some cases of asymptomatic neonates, 
sequelae such as chorioretinitis, hearing loss or neu-
rodevelopmental delay can develop later in life (7,9). 

Preventive precautions for the immune negative 
pregnant women are of great importance. Standard-
ised therapy regimes have been developed depending 
on the gestational week and the earlier materno-fetal 
therapy is initiated, from the stage of suspected infec-
tion, the better the prognosis of the neonate is (10). 

Diagnosis and management of toxoplasmosis dur-
ing pregnancy are undertaken by a multidisciplinary 
team which involves obstetrician, fetal medicine spe-
cialist, parasitologist, ophthalmologist, paediatrician 
or neurologist (11). 

Every country has developed different public 
health strategies to prevent congenital toxoplasmosis 
depending on the level of prevalence, type of strain 
(virulent versus less virulent) and incidence of the  
disease as well as on the cost of screening (2,6).

Screening for maternal toxoplasmosis in Romania 
has become a routine practice, though is not part of a 
prenatal programme. It starts with the acquisition of 
immunoglobuline M (IgM) and immunolgobuline G 
(IgG) antibodies through the TORCH panel at the first 
prenatal visit usually in the first trimester, followed by 
Ig G avidity measurements in cases of Ig M and Ig G 
positivity. Treatment is usually prescribed by the par-
asitologist before specific fetal tests of confirmation 
are done, who also scheduels further serological test-
ing and changes the treatment, if necessary, when the 
fetal infection is discovered. There is a routine ultra-
sound follow-up monthly or twice a month of the af-
fected women by the maternal fetal medicine special-
ist who decides whether or not perform an 
amniocentesis for confirmation of fetal infection. If a 
pregnant woman is tested negative for toxoplasmosis 
in the first trimester, some practitioners recommend 

further toxoplasmosis antibodies measurement, at 
every three months, to exclude a latter infection. After 
birth, neonatologists recommend neurological and 
ocular follow-up to exclude and treat affected chil-
dren. Management of toxoplasmosis during pregnan-
cy in Romania usually implies a team formed by an 
obstetrician, parasitologist and fetal medicine special-
ist.

American College of Obstetricians and Gynecolo-
gists (ACOG) and Royal College of Obstetricians and 
Gynecologists (RCOG) do not recommend routine 
screening for toxoplasmosis in pregnancy. Although 
screening is not recommended, pregnant women 
should be advised regarding primary prevention 
measures (12). Prenatal programmes exist in several 
countries with differences in the testing scheduel and 
costs. Despite these efforts, compliance affects the  
effectiveness of screening. 

A decrease in the severity of toxoplasmosis has 
been observed in some European countries using rou-
tine antepartum screening (6). 

France, Italy regional, Germany and Denmark are 
countries with a specific surveillance for diagnosis of 
congenital toxoplasmosis (11). 

PrIMArY INFEctION IN PrEGNANcY

Maternal signs and symptoms

Asymptomatic infection predominates (over 80% 
of cases), however an acute systemic infection, devel-
oping 5 to 23 days after exposure to the protozoa can 
appear with an incubation period of 5 to 18 days (17).

 Mild symptoms like fever lasting 2-3 days, chills, 
sweats, headaches, myalgias, pharyngitis, hepatosple-
nomegaly or a diffuse non-pruritic maculopapular 
rash can occur. Lymphadenopathy that is bilateral, 
symmetrical, nonfluctuant and nontender cervical ad-
enopathy, sometimes persisting for weeks, is common 
in acute infection (18). Chorioretinitis with visual im-
pairment during acute maternal infection is rare (19).

Diagnosis of maternal toxoplasmosis
Any suspicion of toxoplasmosis in a pregnant 

woman should be confirmed through measurement of 
IgG and IgM within the initial evaluation (3). Testing 
earlier in pregnancy (1st trimester in particular) has 
proved to be more clinically helpful than testing in the 
2nd trimester (19).

In acute infection, IgM antibodies appear within 7 
days and reach a maximum individual titer. The rate 
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of Ig M decline varies among patients, taking up to 
several months or years (4). Toxoplasma-specific IgG 
antibodies appear within 14 days of primary infection, 
with a maximum titer at 8 weeks and persisting 
throughout life in different titers. A high level of IgG 
should not always suspect a recent infection (3). In 
cases of equivocal results or suspected seroconver-
sion, it is useful to obtain serum specimens 3-4 weeks 
apart and pay attention also to the rise of IgG titer; 
usually a 4-fold rise is seen in seroconversion (4). 
Reference laboratories are important for aditional 
testing, especially for patients with positive or equiv-
ocal IgM antibody test results (19).

Negative IgG and IgM defines no serologic evi-
dence of prior infection, but the risk for acute infec-
tion and CT still exists throughout pregnancy and 
follow-up tests can detect seroconversion (positive 
IgM and IgG). In this stage, counseling should focus 
on the primary preventive measures (19).

Positive IgG and negative IgM under 18 weeks 
gestation should exclude CT in immunocompetent 
patients. After 18 weeks of gestation, obtaining previ-
ous serological tests can prove helpful in defining the 
time of infection (19).

Negative IgG and positive IgM recommend  
repeating tests in 1-3 weeks. With a positive IgM and 
IgG of the new tests, seroconversion should be sus-
pected, begining treatment according to protocol. It is 

important to start ultrasound follow-up and consider 
amniotic fluid PCR after 18 weeks gestation (19).

If both IgG and IgM are positive, confirmatory 
testing, preferably to a reference laboratory, is needed 
such as Ig A, Ig E, Ig G avidity. IgA antibodies are 
used more in diagnosis of the infection in fetus and 
newborn rather than in the adult (3). IgE antibodies 
have a shorter seropositivity than IgM and IgA and 
are detected in cases of acute adult infection, congen-
ital infection in children and chorioretinitis (3).

IgG avidity measurements should not be used 
alone in establishing the time of infection, especially 
in low avidity Ig G result. In case of a high-avidity Ig 
G test, despite high Ig M titer, within 16 weeks of 
gestation, one should consider an infection 12-16 
weeks earlier and a minor transmission rate (8,19). It 
is important to provide as much clinical information 
as necessary about the mother and infant in order to 
have a better interpretation of serological tests and 
specific recommendations (19).

When to suspect congenital toxoplasmosis?

In the absence of maternal serologic screening 
there are sonographic nonspecific signs that may lead 
to the suspicion of CT. However, one must perform a 
maternal serology for T. gondii to confirm infection 
and recommend further invasive fetal diagnosis. 

TABLE 1. Screening/non-screening programmes all over the world
France • Free gesta�����eening with monthly det�������������������fore the end of the 12th week

of gesta���������������or registering a pregnancy) for pregnant women not immune and dietary
recommenda�����ording to food habits (13,33)

• Tests are prescribed by a physician (general pr���������y specialist doctor or a registered midwife and a
minimum of 7 tests is recommended (13)

Austria • Free screening with det�����������arried out at the beginning of pregnancy and further Ig G retes���t
8, 16, 24, >32 weeks of gesta�����ase of seronega������

• If primary T. gondii inf��������������te therapy is recommended follo��������otocols (14)
Italy (regional) • Serological prenatal screening is done by the 13th week of pregnancy; if seronega�e, repeat tests every 30-40

days un����ery for a total of 5-7 screenings (1)

Bulgaria, Cyprus, Czech Republic, England and Wales, Estonia, Ireland, Latvia, Lithuania, Malta, Poland, Scotland and Slovakia
• tes������or symptoma�����ongenital toxoplasmosis (11)

Morocco, Colombia
• regional high incidence of congenital toxoplasmosis
• maternal an�����t����t the 1st prenatal visit in Morocco�������etes�����

Germany • ������������erscha����tlinien) recommend serological tes����������oxoplasmosis (15)

USA • absence of a na������tepartum screening; however some physicians pr����ystema����eening (33)
• serologic screening in pregnancy only in suspected maternal or fetal inf�������al or ultr�����������

Switzerland • Absence of mandatory gesta�����eening
• Performing cord blood screening for congenital toxoplasmosis since 1982 with declining seroprevalence over

years (34)
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TABLE 2. Fetal ultrasound findings reported in the 
literature to be associated with CT (6)
Central nervous 
system (CNS) signs Extracerebral signs General signs

1. Ventricular
dila��

2. Hydrocephalus
3. Intracranial

�����
c����a���

1. Ascites
2. Echogenic bowel
3. Hepatosplenomegaly
4. Intrahepa�������

c����a���
5. Placental

hyper�����
placenta increased
thickness

6. Pericardial and/or
pleural e����

1. Fetal
demise

2. Intrauterine
growth
res�����

3. Hydrops
fetalis

Ultrasonographic signs and positive maternal 
screening increase the suspicion of CT. In this case, 
amniocentesis with PCR for T. gondii DNA in amni-
otic fluid is recommended beyond 18 weeks of gesta-
tion for prenatal diagnosis of fetal infection. A delay 
of 2 weeks after serological seroconversion or 4 
weeks after maternal primary infection achieves a 
better diagnosis (20). Cordocentesis is no longer  
recommended due to its higher risk to the fetus (3), 
making amniocentesis the standard diagnostic test 
with a sensitivity of 90% and a specificity of 100% if 
performed after 18 weeks. Amniocentesis should be 
avoided in HIV infected women and under 18 weeks 
of pregnancy (4). 

In case of negative amniocentesis, ultrasound fol-
low-up every month should continue to detect delayed 
abnormalities that could have a rapid onset in case of 
virulent strains of T. gondii. Counseling the parents 
about this risk is recommended until delivery. If ultra-
sonographic abnormalities are detected and therapeu-
tic abortion is considered, a necropsy to confirm toxo-
plasmic etiology is required (21). 

In case of positive amniocentesis, ultrasound fol-
low-up is increased at a frequency of twice a month, 
with the possibility of fetal brain MRI at 30-32 weeks 
of gestation for better cerebral evaluation (5). Testing 
the placenta for T. gondii has not proved useful (25 % 
sensitivity) (22).

Treatment regimens for toxoplasmosis depend on 
the gestational age at the time of diagnosis. For a sus-
pected or confirmed infection under 18 weeks gesta-
tion, Spiramycin is recommended, followed by amni-
otic fluid PCR after 18 weeks gestation and ultrasound 
follow-up. A negative PCR and normal ultrasound 
findings recommend continuing Spiramycin until  
delivery with aditional monthly ultrasound follow-up. 

A positive PCR or abnormal ultrasound findings rec-
ommend switching treatment to Pyrimethamine plus 
Sulfadiazine plus Folinic acid, until delivery (19).

After 18 weeks gestation in case of suspected or 
confirmed infection there is a recommendation for 
Pyrimethamine plus Sulfadiazine and Folinic acid 
with fetal ultrasound and amniotic fluid PCR. The 
initial 3 drugs treatment could be continued until  
delivery regardless of the PCR and ultrasound results 
or could be switched to Spiramycine only if both PCR 
and ultrasound are negative (19). The gestational age 
for beginning the 3 drugs regimen could be even low-
er than 18 weeks as Toxogest trial sugests, being the 
only randomised trial that tested the efficacy of  
pyrimethamine-sulfadiazine vs. spiramycin on reduc-
ing maternal-fetal transmission. The results of the 
study support prophylactic treatment with Pyrimeth-
amine and Sulfadiazine in all cases of maternal sero-
conversions after 14 weeks of gestation to reduce the 
rate of vertical transmission. The treatment should be 
initiated within 3 weeks after seroconversion (30,31). 
Initiating treatment as soon as seroconversion is dis-
covered, even if the mother is asymptomatic, reduces 
the prenatal cerebral findings, eye disease and hydro-
cephalus in fetuses and later in life (30,32).

Timing or route of delivery should not be affected 
by CT (2) as prevention of transplacental transmission 
does not seem to be improved by prompt delivery  
(cesarean or induction of labour) (23). Breast feeding 
and immunization programs are not contraindicated 
(16).

NEONAtAL DIAGNOsIs

In case of confirmed or suspected primary mater-
nal infection during pregnancy, regardless of the am-
niocentesis result or ultrasound findings, all neonates 
should be tested for CT on day 2 or 3 of life (5) and 
repeating tests after 1 week (24). 

Diagnosis or exclusion of CT is best to be done in 
consultation with toxoplasmosis reference laborato-
ries. The presence of IgG only do not define CT (5) 
and have been detected until 12 months of age due to 
physiological passage of IgG through the placenta 
from the mother to the fetus (25). The gold standard 
diagnostic for CT is persistence of positive Toxoplas-
ma IgG antibodies beyond 12 months of age. Positive 
diagnosis is also defined by positive Toxoplasma IgG 
antibodies and positive Toxoplasma IgM antibodies 
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and/or positive Toxoplasma IgA antibodies or positive 
PCR from amniotic fluid, peripheral blood, cerebro-
spinal fluid (CSF), urine, or other body fluids. Con-
genital toxoplasmosis should not be excluded if the 
mother had clinical manifestations of toxoplasmosis, 
with serological confirmation, but the neonate has 
only IgG antibodies present. It is recommended to re-
peat clinical and serum evaluation of IgG antibodies 
every 4 to 6 weeks after birth until complete disap-
pearance in order to eliminate any suspicion of CT. 
Further clinical evaluation consists in meticulous 
physical, neurological and ophthalmologic examina-
tion (with retina specialist), as well as brainstem audi-
tory evoked responses. Imaging evaluation with com-
puted tomography of the head (or head ultra- 
sonography) and abdominal ultrasonography have 
proved helpful (6). 

Postnatal treatment for infants with CT follows 
certain protocols and dosages and includes pyrimeth-
amine, sulfadiazine and folinic acid with clinical, 
ophtalmological and serological follow-up. Clinical 
and ophthalmological surveillance is recommended: 
every 3 months during the 2nd year of life, every 6 
months during the 3rd year of life and one every year 
throughout life (5) as visual or hearing impairment 
with learning disabilities can manifest later (26).

Retinal infection with T. gondii is one of the most 
common cause of infectious posterior uveitis, leading 
to irreversible damage, large scotomas or blindness 
(15). The occurence of chorioretinitis in offspring de-
pends on whether the mother received treatment dur-
ing pregnancy (25% with visual impairment) or not 
(72% with chorioretinitis) (26). Ocular toxoplasmosis 
manifests as bilateral focal necrotizing retinitis (27). 
It is important to perform the ophtalmological surveil-
lance once a year especially in childhood, adolescence 
and pregnancy because of its uncertain recurrence (5).

The variety of CNS involvement is represented by 
internal obstructive hydrocephalus (which can appear 
after birth and progress necessitating neurosurgical 
intervention), seizures, spinal or bulbar involvement 
manifested by paralysis of the extremities, difficulty 

in swallowing, cerebral calcifications. Neurosurgical 
shunt placement usually improves the intelligence 
quotient (IQ) within normal values (27). Around 5-9% 
of children with CT present cerebral calcifications 
which are difficult to associate with cerebral hyper-
ecogenic foci in the prenatal period and further neuro-
logical development. The presence of calcifications 
represents a risk factor for retinochoroiditis develop-
ing during childhood (28). The cognitive function 
tests are affected mainly through ophtalmologic rather 
than neurologic involvement (29).

cONcLUsIONs

Despite improvements in treating toxoplasmosis 
during pregnancy, diagnosis and management of in-
fection are a challenging task.

There is a general debate on universal screening in 
the 1st trimester or prior to conception versus selec-
tive testing in suspected cases, which is the strategy 
followed in Romania. Information about prevention 
measures provided during each prenatal visit could 
reduce rates of seroconversion. Clinicians should be 
aware of the most frequent symptoms and signs. They 
should also perform a follow-up of negative women 
with regular immunologic tests to detect subsequent 
seroconversion and primary infection during pregnan-
cy, a strategy implemented in some hospitals. 

Antenatal prevention strategies of congenital toxo-
plasmosis depend on gestational age and consist of 
spyramicine before 18 weeks gestation, followed by 
pyrimethamine-sulfadiazine-folinic acid in cases of 
maternal seroconversion even after 14 weeks of ges-
tation to reduce transplacental transmission. Monitor-
ing the ultrasound signs suggestive of fetal infection 
and prenatal diagnostic test by amniocentesis are im-
portant tools to detect toxoplasmosis in pregnancy 
followed by postnatal surveillance of the infant.
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