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Abstract
Although toxoplasmosis is considered harmless for a non-pregnant woman, it is potentially harmful during pregnancy,
especially at first trimester. Τhe aim of this study is to increase our alertness and monitoring in case of toxoplasmosis
during pregnancy, given that when diagnosed it can be effectively treated.
We present a case of a healthy 26 years old adult woman, found with toxoplasmosis during the 13th week of pregnancy.
The role of frequent maternal and fetus immunological tests, PCR-tests of the amniotic fluid and ultrasound screening
of the fetus throughout pregnancy was of great value. The patient was treated with spiramycin (1gr x 3) from the 16th
week of pregnancy.
The patient was subjected to cesarean delivery at the 36th week of pregnancy due to preterm contractions and history of
previous cesarean delivery. The newborn was a healthy girl with a birth weight of 2880 gr. A two-year follow up of the
baby revealed no medical condition.
Maternal infections are a serious medical condition during pregnancy. Toxoplasmosis when diagnosed on time and
treated properly can lead to healthy offspring. Hippokratia 2008; 12 (3): 139-143
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Toxoplasmosis is caused by a ubiquitous protozoan
parasite, Toxoplasma gondii. It is generally a self-limited,
asymptomatic disease in immunocompetent patients, although infection can reactivate at a later time if the patient becomes immunosuppressed. Primary maternal infection during pregnancy can be transmitted to the fetus
and result in serious sequelae1.
Case report
A 26 years old female, attending our antenatal outpatients section, was found positive for toxoplasmosis,
during the 13th week of pregnancy. She reported no other
maternal medical conditions and the infection was confirmed during routine tests. This was her second pregnancy and she had a history of previous cesarean delivery.
Her history was negative although she reported that she
was taking care of a cat recently. All the other antenatal
tests were normal.
The patient was admitted to our center. Physical examination during admission was normal. Her initial serologic tests were: IgG 249 IU/ml (normal range 0-6 IU/ml),
IgG avidity 0.010% (normal range 0-0.2%), IgM >160
IU/ml (normal range 0-10 IU/ml). Tests were repeated
and additionally IgA was measured. The new laboratory
results were: IgG > 400 IU/ml, IgG avidity 4.4%, IgM 63
IU/ml and IgA 13 IU/ml. The finding of positive IgA and
the gradual increase of IgG avidity confirmed the presence of a recent infection that happened during the last
six weeks. In view of these findings an amniocentesis was

conducted at 15 weeks in order to examine whether the
fetus was affected. PCR-DNA test of the amniotic fluid
was negative. Although there was no evidence of vertical
transmission the infection was confirmed and the patient
received treatment with spiramycin 1gr three times a day
(t.i.d.).
Serologic tests were repeated during the 20th week:
IgG 440 IU/ml, IgG avidity 23%, IgM 51 IU/ml and IgA
negative. At this point a new amniocentesis was conducted and this time PCR-DNA test of the amniotic fluid
was positive for the parasite. At 23 weeks of gestation
a cordocentesis was operated and serologic tests results
were: IgG 310 IU/ml, IgG avidity (considered to be of
maternal origin since fetus cannot produce IgG) 16%,
IgM and IgA negative. Fortunately fetal blood PCR did
not reveal infection of the fetus. Serologic tests at 35
weeks of gestation were: IgG 84 IU/ml, IgM 17 IU/ml
and IgA negative. Ultrasound examinations were performed monthly and no fetal abnormality was detected
at any time point.
The patient suffered preterm contractions since the
35th week of pregnancy and finally was subjected to cesarean delivery at 36 weeks of pregnancy. The newborn
was a healthy girl with a birth weight of 2880 gr. Serological tests of the child (blood sampling from umbilical cord) were: IgG 74 IU/ml, IgG avidity (considered
of maternal origin because newborn also cannot produce
IgG) 64%, IgM and IgA negative. Tests were repeated
one month later with the same results.
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Discussion
Prevalence
Seroprevalence rates of toxoplasmosis vary substantially among different countries (from approximately 15
percent in the United States to more than 50 percent in
certain European countries). The incidence of maternal
infection ranges from 1 to 8 per 1000 susceptible pregnancies, with the highest reported rates in France2. The
risk of transmitting infection to the fetus increases steeply with the gestational age at seroconversion3. Women infected prior to conception do not transmit infection to the
fetus, with the rare exception of immune compromised
women (eg, AIDS, immunosuppressive medications).
Among HIV-infected patients, seroprevalence of antibodies to Toxoplasma gondii is similar to the one reported in
the general population4.
Pathogenesis
Toxoplasma gondii is an obligate intracellular parasite existing in three forms: the oocyst, shed only in cat
feces, the tachyzoite (a rapidly dividing form observed in
the acute phase of infection), and the bradyzoite (a slow
growing form observed within tissue cysts). During a primary infection a cat can seed millions of oocysts daily for
a period of one to three weeks. These oocysts may remain
infectious for over a year1,5.
Maternal infection usually results from ingestion of
oocysts shed into the environment or from ingestion of
bradyzoites or tachyzoites contained in meat or meat
products. Fetoplacental infection can occur immediately
after maternal infection, possibly even before development of the maternal serologic response6,7. Although the
risk of vertical transmission increases with increasing
gestational age, frequency of death or morphological abnormalities of fetus decreases as shown in Table 1.
Clinical manifestations
Acute infection in adult humans goes unrecognized
in as many as 90% of cases, because either it is subclinical or symptoms are nonspecific and it is falsely taken
as a viral illness1,8. The most common manifestations are
nontender lymphadenopathy, fatigue, headache, malaise
and myalgia. The infection is usually self-limited and requires no treatment1. First trimester fetal infection on the
other hand, often results in miscarriage, stillbirth, or seTable 1: Risk of vertical transmission and frequency of morphological abnormalities of fetus with increasing gestational
age

The risk of vertical transmission increases but the frequency of
morphological abnormalities of fetus decreases as pregnancy progresses.

vere sequelae in the newborn7. Most infants with congenital toxoplasmosis (70-90%) are asymptomatic or without
apparent abnormalities at birth9, 10. Even though subclinical disease is the rule, signs present at birth may include
fever, a maculopapular rash, hepatosplenomegaly, microcephaly, seizures, jaundice, thrombocytopenia, and rarely
generalized lymphadenopathy. The so-called classic triad
of congenital toxoplasmosis consists of chorioretinitis,
hydrocephalus and intracranial calcifications5,10.
Diagnosis
Maternal infection. Serologic tests represent the
most commonly used method to establish the diagnosis;
documentation of recent seroconversion is the best evidence of recent infection. IgG antibodies appear within
one to two weeks of infection, peak in six to eight weeks
and then decline over the next two years; they remain
detectable for life. IgM antibodies may appear within the
first week of infection and generally decline within a few
months; however, they sometimes persist for years after
the initial infection. Thus, the presence of IgM antibodies
should not be used to confirm a recent or acute infection.
Alternatively, anti-Toxoplasma gondii IgG antibodies
in saliva provide a reliable estimation of the presence of
infection11 even in immunodeficiency virus-infected patients12.
Fetal infection. When the disease is suspected, based
upon maternal serology or fetal sonographic findings, fetal evaluation is required. Prenatal diagnosis of congenital toxoplasmosis is made by detection of the Toxoplasma
gondii parasite in fetal blood or amniotic fluid or presence of Toxoplasma gondii IgM or IgA antibodies in fetal
blood; however, polymerase chain reaction (PCR) testing
is the preferred diagnostic modality13-15. Certain abnormalities on antenatal sonography are suggestive, but not
diagnostic, of fetal infection16. They include intracranial
densities, increased placental thickness and/or hyperdensity, ventricular dilatation, intrahepatic densities, hepatomegaly, ascites, pericardial and/or pleural effusion.
If pregnancy termination is requested on the basis of
a positive result on PCR testing of amniotic fluid in the
absence of sonographic findings, confirmation of the diagnosis by a second amniocentesis for PCR testing at a
reference laboratory is required. The prenatal diagnosis
of congenital toxoplasmosis is a complex problem, and
should be conducted only in laboratories with proven
highly sensitive and specific PCR technology17-19.
Newborn infection diagnosis. In symptomatic infants, the diagnosis of congenital toxoplasmosis is strongly suggested by history and physical examination. Ophthalmologic, auditory, and neurologic examinations, as
well as lumbar puncture and computed tomography (CT)
of the head, should be performed. Toxoplasmosis must
be differentiated from the other TORCH (TOxoplasma
– Rubella – Cytomegalovirus – Herpes) infections, which
can have similar presentations in the newborn.
Many diagnostic tests are available, but results must
be interpreted carefully. Toxoplasma gondii can be iso-

HIPPOKRATIA 2008, 12, 3

lated from the placenta, umbilical cord, or infant blood
by inoculation into mice or cell culture. PCR for Toxoplasma gondii on white blood cells, cerebrospinal fluid
(CSF), and placenta are also available20. However, PCR
testing for this pathogen has not been standardized19.
Serum from the newborn can also be tested for IgM
and IgA antibodies. A number of different assays are
applied, including immunofluorescence (IFA), enzyme
linked immunosorbent assay (ELISA), and immunosorbent agglutination assay (ISAGA). IgM measurement appears to be more sensitive when conducted with ELISA
and ISAGA than IFA. IgA antibody measurment may be
more sensitive than IgM, but specificity is not assured.
Most experts recommend a combination of serologic
tests.
Prevention
Prevention of primary infection is based upon educating women on the modes of Toxoplasma gondii transmission and avoidance of risky behaviors. Fruits and vegetables should be washed before eating. Cutting boards,
knives, and the sink and counters should be washed after
food preparation. Consumption of raw eggs, unpasteurized milk, or unfiltered water should be avoided as well
as tasting meat while it is cooking. Smoked or cured in
brine meat is not safe. Meat should be cooked to 66ºC
(152º F) or higher or frozen for a day in a household
freezer; both these measures are lethal to tachyzoites
and bradyzoites21,22. Mucous membrane contact when
handling uncooked meat, shellfish, fruit, and vegetables
should be avoided, and hands should be washed thoroughly afterward. Women with cats should have someone else change the litter box daily (fresh cat feces are
not infectious). They should wear gloves if they are gardening or if they must change the litter themselves. Cats
that live exclusively indoors and eat cooked food are not
at risk of acquiring toxoplasmosis. Women should wash
hands with soap and water after working with soil, after
handling the cat or litter box, or after touching raw or
undercooked meat.
Preconceptional counseling aimed at primary prevention of toxoplasmosis can reduce the seroconversion rate
during pregnancy by 60 percent23. Whether all pregnant
women should undergo serological screening for toxoplasmosis is controversial24. It is a routine practice in
some areas of relatively high prevalence, such as France.
Treatment
Immunocompetent, nonpregnant patients generally
do not require treatment unless symptoms are severe or
prolonged beyond a few weeks. However, an acute infection based upon results of toxoplasma serology is generally treated immediately with the macrolide spiramycin
(1 gr orally every eight hours without food). Spiramycin is concentrated in the placenta where it is thought to
treat infection and thereby help to prevent transmission
to the fetus25; however, the ability of this drug to reduce
the incidence of vertical transmission is controversial26.

141

Spiramycin does not cross the placenta well; thus, it is not
effective for treatment of an infected fetus. For this reason, amniocentesis and PCR testing of amniotic fluid for
Toxoplasma gondii at least four weeks after acute maternal infection in the second trimester, is recommended. If
PCR results are negative, spiramycin is continued for the
remainder of the pregnancy. If the PCR is positive, suggesting fetal infection, alternative agents are necessary.
Combination of pyrimethamine and sulfadiazine, both
folic acid antagonists with synergistic action, are often
used to reduce the severity of congenital infection and increase the proportion of infants asymptomatic at birth27,28.
Therapeutic abortion is another option. However, neonatal
outcome is often good for treated fetuses who do not have
sonographic abnormalities such as hydrocephalus28,29.
Both pyrimethamine and sulfadiazine can cause doserelated bone marrow suppression with resultant anemia,
leucopenia and thrombocytopenia. They are teratogenic
in animals in large doses30 and can cause reversible acute
renal failure. Due to the potential toxicity of these drugs,
their use during pregnancy is only warranted if fetal infection has been documented. There are no direct maternal benefits from these drugs. Various dosing regimens
have been proposed31. More often a three week course
of pyrimethamine (50 mg/day orally) and sulfadiazine (3
gr/day orally in 2 to 3 divided doses), alternating with a
three week course of spiramycin (1 gr orally three times
a day) is administered until delivery. Alternatively, pyrimethamine (25 mg /day orally) and sulfadiazine (4 gr/day
orally in 2 to 4 divided doses) can be administered continuously until term. Leucovorin (folinic acid) (10 to 25
mg/day orally) is added during pyrimethamine and sulfadiazine administration to prevent bone marrow suppression. Monitoring of complete blood counts and platelet
counts should be performed weekly and treatment discontinued if a significantly abnormal result is reported.
An effective alternative to spiramycin to prevent in
utero infection with Toxoplasma gondii may be azithromycin28, a Category B drug used for treatment of Chlamydia trachomatis infections in pregnancy. Azithromycin
has successfully treated Toxoplasma gondii in both an animal model and in humans with AIDS32,33. A combination
of pyrimethamine (100 mg loading dose orally followed
by 25 to 50 mg/day) plus azithromycin (500 mg once daily) may also be tried. In women intolerant to pyrimethamine, trimethoprim-sulfamethoxazole may be used34.
However, the safety and efficacy of these drugs for treating in-utero toxoplasmosis infection are unknown.
Immunosuppressed pregnant women
Toxoplasma gondii infection in non-immune pregnant women could result not only from acquired infection
but also from reactivation35,36. Immunocompetent persons
with primary infection are usually asymptomatic, but latent infection can persist for life. In immunosuppressed
patients, especially with the acquired immunodeficiency
syndrome (AIDS), the parasite can reactivate and cause
disease, usually when the CD4 lymphocyte count falls
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below 100 cells/µL37. All immunosuppressed patients
should be screened for Toxoplasma gondii antibodies.
Counseling on preventing toxoplasmosis should be given
to seronegative and prophylaxis to seropositive patients.
Routine serologic tests cannot distinguish active from latent infection38.
Pregnant women with a human immunodeficiency
virus infection may be at increased risk of having positive Toxoplasma gondii antibodies39. Furthermore, in
HIV positive pregnant women Toxoplasma gondii infection oftenly coexists with HCV and HBV infections and
can cause serious complications leading to miscarriage,
stillbirth, birth defects (mental retardation, blindness,
and epilepsy) and favor or enhance the mother-to-child
transmission of HCV, HBV, and HIV vertical transmission40. However, vertical transmission of Toxoplasma
gondii from a chronically infected mother in the setting
of HIV infection is not a common phenomenon among
those without severe immunocompromise41,42.
The prenatal patient with newly diagnosed HIV infection should be tested for Toxoplasma gondii IgG antibodies. If positive for IgG antibodies, IgM antibodies
should be obtained in an attempt to rule out acute infection. Patients who test negative do not require any further
testing until after the pregnancy, unless they are severely
immunocompromised and reveal signs and symptoms of
toxoplasmosis43.
HIV-positive patients who have antibodies to Toxoplasma gondii should be considered at high risk for
development of clinical disease. Reactivation of latent
infection in the central nervous system (toxoplasma
encephalitis) is a common HIV-related complication in
these patients44. Typical presenting symptoms are headache, confusion, fever and focal neurologic deficits. Antitoxoplasma IgM antibodies are usually absent and quantitative IgG antibody titers are not helpful. The absence
of antibodies to toxoplasma does not rule out the diagnosis. Neuroradiologic studies may be highly suggestive
of toxoplasmic encephalitis, but the definitive diagnosis
can be made only by biopsy and demonstration of toxoplasma in brain tissue45. However, due to high morbidity
and even mortality associated with the procedure, it is
common practice to presume diagnosis and treat immunosuppressed patients if the clinical suspicion is high. In
patients with extracerebral toxoplasmosis, the demonstration of tachyzoites in tissue or fluid, such as bronchoalveolar lavage (BAL) fluid, is usually required to establish
a definitive diagnosis.
Treatment regimens in immunosuppressed pregnant
women do not vary from those administered in immunocompetent ones, with the difference that highly potent
antiretroviral drugs for HIV infection (AZT, 3TC and nelfinavir) are also given.
However, in the presence of mother’s clinical disease,
three to four-fold higher doses are used. Most commonly
a combination therapy of pyrimethamine (200 mg loading dose orally followed by 75 mg/day) and sulfadiazine
(6 to 8 g/day PO in four divided doses) plus folinic acid

to prevent drug-induced hematologic toxicity is administered. In patients intolerant to sulfadiazine, pyrimethamine could be combined with clindamycin (600 to 1200
mg IV or 450 mg orally four times a day) or azithromycin
(1200 to 1500 mg orally once daily) or atovaquone (750
mg orally four times a day). Toxoplasmic encephalitis
generally responds promptly to treatment. Extracerebral
toxoplasmosis is treated with the same regimens as toxoplasmic encephalitis, although the response may not be
as favorable. For patients who respond, the duration of
therapy at the doses mentioned is typically six weeks. Afterwards, it is usually safe to decrease to a lower dose for
secondary prophylaxis (chronic suppressive therapy).
Despite the concerns of the use of these high-dose
combined therapies on the fetus during pregnancy, successful outcomes for both mother and child have been
reported46.
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