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Abstract 
A 19-year-old female patient was presented to our clinic for a pregnancy follow-up during which pri-

mary toxoplasmosis infection was diagnosed. The patient was successfully treated with spiramycin and 
finally delivered normally a healthy boy, on term. Serological tests (ELISA) for detection of anti-toxoplasma 
antibodies along with ultrasonography findings on the fetus are the gold standard for the diagnosis. Spi-
ramycin was used for embryo protection to avoid T.gondii transmission to the fetus across the placenta.
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Introduction
Toxoplasmosis is one of the most common infec-

tions of humans worldwide1. T. gondii (toxoplasma 
gondii) is an obligate intracellular parasite. Although 
replication of the pathogen takes part in the cat’s 
intestine, there are several routes of transmission 
in humans with the main one being the oral route. 
No transmission during breastfeeding or direct 
human-human transmission has been recorded1,2. On 
the other hand, vertical transmission from mother 
to fetus via the placenta occurs and the severity of 
its manifestations is inversely related to gestational 
age accompanied by several clinical and prenatal 

ultrasonographic findings. Primary Maternal infec-
tion on the 1st and 2nd trimester can result in severe 
congenital toxoplasmosis, with the 1st trimester ma-
ternal infection leading to the most severe manifesta-
tions3. Congenital toxoplasmosis has a wide range of 
clinical manifestations ranging from mild to severe 
with chorioretinitis, hydrocephalus and intracranial 
calcifications constitute the so-called classic triad1. 
Therefore, early detection and medical intervention 
is necessary either to prevent embryo infection or 
treat embryos when infection is confirmed or sus-
pected. Herein we report one of the few cases based 
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on the literature of toxoplasmosis led to a successful 
pregnancy in a 19-year-old girl. Not only her young 
age but also her successful pregnancy as well con-
tributes to its interest for publication.

Case history/examination
A 19-year-old female patient, was presented at 

the antenatal outpatient section of our hospital for 
pregnancy follow-up. This was her first pregnancy 
(G1P0) and she had no other past medical history. 
She was currently on the 12th week of gestation 
during which on routine tests, was found positive 
for toxoplasmosis. The patient did not report com-
ing in contact with cats or consuming not properly 
prepared foods.

Differential diagnosis, investigations  
and treatment
Her initial serologic tests immediately after the 

first visit were: IgG 249 IU/ml (normal range 0-3 IU/
ml) and an index of IgM 1.640 (normal range 0-0.6). 
All the rest antenatal tests were normal. The tests 
were repeated after 2 weeks and the new labora-
tory results were IgG 723 IU/ml and an index of IgM 
1.390. During this time first trimester ultrasound 
and associated blood tests were performed (NT scan 
and PAPP-A, free b-hCG), which were found within 
normal range (Figure 1). 

Five days later new exams were requested, with 
the new results being: IgG: 203 IU/ml, an IgM index 
of 1.38 and an IgG avidity of 49.0 (with a reference 
value of < 50 indicating low avidity). For confirmation 
of our results, after a week a new sample was sent to 
the Hellenic Pasteur Institute with ELISA results being 
IgG > 200 IU/ml (reference value of positive results 
>11, an index of IgM 2.61 (reference value of positive 
results >1.1) and IgG avidity 23% (with a reference 
value <40%) indicating a recent primary toxoplas-
mosis infection possibly within the last 3 months.

In view of these findings on the 18th week of 

pregnancy and 2 weeks after the last blood tests 
performed, an amniocentesis was requested 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.).

Additional serologic test of the toxoplasma gondii 
IgG and IgM values was performed on the 20th week 
of gestation found to be: IgG 149 IU/ml (with refer-
ence value of positive result >3) and IgM index 0.4 
(reference value of negative result <0.5)

Second trimester ultrasound was performed on 
the 31st week of pregnancy were no pathologic 
anatomical signs found.

Outcome and Follow-up
The patient on the 39th week of pregnancy was 

admitted to the hospital with spontaneous labour 
onset and finally delivered normally.

The newborn was a healthy boy with a birth 
weight of 3630 gr. Serological tests of the child (blood 
sampling from umbilical cord) was: IgG 480 IU/ml 
(considered of maternal origin because newborn also 
cannot produce IgG) and IgM negative. Tests were 
repeated one month later with the same results. 

Figure 1. Fetal nuchal translucency ultrasonography 12th 
week of gestation.
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Soon after birth, a brain ultrasound was performed 
to the child, which revealed no structural anatomical 
abnormalities.

Discussion
Pathogenesis
Toxoplasma gondii is an obligate intracellular 

protozoan existing in three forms: the oocyst, the 
tachyzoite and the bradyzoite. Replication of the 
parasite takes place in the intestine of the cat fam-
ily Felidae, as a result the production of oocysts. 
Millions of oocysts are shed into the feces of cats. 
After sporulation, oocysts containing sporozoites 
are infective when ingested by mammals, including 
humans. At this point the tachyzoite stage starts. The 
rapidly dividing form of the parasite is represented 
by the stage of tachyzoites. Active penetration is the 
way that the parasite contaminates all the nucle-
ated cells. After that, a continuous proliferation 
leads to host cells destruction and tachyzoites in-
vade and damage adjacent cells2. Furthermore, they 
are disseminated via bloodstream and infect many 
tissues. This situation causes a strong inflamma-
tory response, tissue damage and, therefore clinical 
manifestations. The host’s immune response can 
put pressure and limit the growth of tachyzoites, 
and so they are transformed into bradyzoites, which 
they form tissue cysts (in the brain and skeletal 
and heart muscles). Bradyzoites stay inside cysts 
for the entire life of the host and although they are 
morphologically identical to tachyzoites, multiply 
slowly. In immunocompromised patients (patients 
with AIDS, organ transplantation, cancer, or taking 
immunosuppressants), bradyzoites can be released 
from cysts and transform back into tachyzoites1. In 
addition, tissue cysts are considered to be infective 
stages for intermediate hosts2.

Epidemiology
Toxoplasmosis is one of the most common infec-

tions of humans worldwide. The rate of infection 
rises with age and does not vary between sexes1. 
Furthermore, infection is more common at warm 
climates and at lower altitudes than in cold climates 
and mountainous regions2.

Transmission
There are several routes of transmission but the 

oral route is the major source of infection, so it’s 
results from either ingestion or handling of under-
cooked or raw meat (mainly lamb and pork) con-
taining tissue cysts (bradyzoites) or water or food 
containing oocysts excreted in the feces of infected 
cats2. Transmission of Toxoplasma gondii by organ 
transplantation from a seropositive donor to a sero-
negative recipient is a potential cause of human being 
infection1. Toxoplasma gondii can also be transmit-
ted via blood, thus laboratory personnel are under 
a great danger by contact contaminated needles2. In 
some cases, the specific route of transmission is not 
clearly defined. Transmission during breastfeeding 
or direct human-to-human transmission other than 
vertical-transplacentally (mother to fetus) has not 
been recorded1,2.

Congenital transmission
Toxoplasma gondii via maternal bloodstream 

infects the placenta and then enters the fetal cir-
culation. Maternal infection before gestation poses 
little or no risk to the fetus except than women who 
become infected just a few months (at the most 
three) before conception2. Transmission and sever-
ity of disease are determined by the gestational age 
of which the mother became infected and they are 
inversely related. So, maternal infection during the 
first and the second trimester may result in severe 
congenital toxoplasmosis, abortion, death of the 
fetus in uterus, perinatal death or stillbirth despite 
the fact that during those trimesters the risk of con-
genital transmission is reduced (less than 15% at 13 
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weeks of gestation)3. By contrast, maternal infection 
during the third trimester (late infection) leads to 
a greater risk of subclinical infection in newborns 
(up to 70%)3-5.

Clinical manifestations
Toxoplasmosis can be categorized, depending on 

the immune status of the patient, into 4 groups1,2.
	1.	Immunocompetent patients (children, adults, preg-

nant women) are predominantly asymptomatic. 
However, 10%-20% of those patients may develop 
cervical or occipital lymphadenopathy or a flu-like 
illness. Generally, symptoms are self-limited and 
resolve within weeks to months. Recent data have 
suggested an association between Toxoplasma 
gondii infection and various psychiatric or neuro-
logic syndromes such as schizophrenia, Alzheimer 
syndrome, and even suicide7,8.

	2.	Immunodeficient patients. The reactivation of 
chronic situations may lead to life-threatening 
disease1,2. In these individuals, the Central Nervous 
System (CNS) is affected the most, and includes 
encephalitis, decrease of mental status, seizures, 
movement disorders and other psychiatric find-
ings. Toxoplasmosis in immunodeficient patients 
can present as chorioretinitis, pneumonitis or 
involve multiple organs, finally leading to acute 
respiratory failure, myocarditis and hemodynamic 
abnormalities1.

	3.	Ocular toxoplasmosis constitutes an important 
cause of chorioretinitis and may be the result of 
acquired or congenital infection1,2. Patients who 
have been infected by vertical transmission can 
be asymptomatic until the second and the third 
decade of life, when lesions develop in the eyes1. 
Chorioretinitis in those individuals is more often 
bilateral2.

	4.	In congenital toxoplasmosis, as has been said, the 
severity of clinical and ultrasonographic findings 
in congenitally infected fetuses is inversely re-

lated to the gestational age at the time of primary 
maternal infection. As a result, a first trimester 
maternal infection usually leads to more severe 
manifestations4,5,10. Prenatal ultrasonographic 
findings include intracranial calcifications, ven-
tricular dilatation, hepatic enlargement, ascites, 
and increased placental thickness9. In some cases, 
spontaneous abortion, prematurity, or stillbirth 
may occur1,2. In general, congenital toxoplasmosis 
is characterized by a wide spectrum of clinical 
manifestations, but in 70-90% of infected new-
borns it is subclinical, although involvement of 
CNS is a hallmark1. Chorioretinitis, hydrocephalus 
and intracranial calcifications constitute the so-
called classic triad of congenital toxoplasmosis1. 
Other clinical manifestations include microcephaly, 
strabismus, blindness, epilepsy, mental retarda-
tion, petechiae due to thrombocytopenia, anemia, 
hepatosplenomegaly, jaundice, myocarditis, pneu-
monitis and respiratory distress9.

Differential Diagnosis and fetal diagnosis.
At the beginning of pregnancy among the routine 

serological screening of the pregnant woman, the 
anti-toxoplasma IgM and IgG antibodies are usually 
checked3. In case both anti-toxoplasma (anti-toxo) 
IgM and IgG antibodies results are negative there is 
a follow up serological examination of them every 
1, 2 or 3 months. Since on follow up, they remain 
negative while fetal ultrasounds have no detectable 
abnormalities, no more actions are required. In 
case anti-toxo IgM antibodies are negative and IgG 
antibodies are positive, most probably the pregnant 
woman was infected in the distant past and before 
conception, which means no treatment is required 
(unless the pregnant woman is immunosuppressed). 
If anti-toxo IgM are positive, while anti-toxo IgG 
antibodies are negative, additional serological tests 
should be repeated in 1-3 weeks. In this case, since 
the after coming results are the same, the outcome is 
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considered to be clinically insignificant, which means 
no treatment is required and a routine serological 
testing follow up is enough. However in case both 
anti-toxo IgM and IgG are positive after the follow 
up or even both of them are positive in the first test, 
an early infection of toxoplasma gondii is more likely 
to have occurred. In this case more serological tests 
should be performed in order to differentiate an 
early from a past infection and to find out whether 
the fetus has been infected too11. To detect an early 
infection the main additional serological tests used 
are IgG avidity, anti-toxo IgA and IgE antibodies 
detection by the ELISA method.

Avidity is called the binding force of an antigen 
to its antibody. In the initial stages of antigenicity 
avidity is low, while after a few months it is increased 
by creating B cell antigens12. The antigenic contact 
causes B cell maturation, while antibodies and an-
tigens are binding stronger. In this way avidity will 
rise. High avidity can reject the possibility of acute 
infection. However, It seems that the combination 
of IgM and IgE anti-toxo antibody detection by 
ELISA is the most reliable method for acute infec-
tion diagnosis13.

The main benefits of the anti toxo IgE antibody 
detection by ELISA, which make it an excellent sup-
plementary method to diagnose acute toxoplasmosis, 
are its high specificity and positive predictive value 
with a sufficient sensitivity14.

Finally, Toxoplasma gondii IgA antibody detection 
has been used in screening of pregnant women since 
they significantly increase the possibility of acute 
T. gondii infection in contrast to patients without 
them15-17. However, some authors have found IgA 
either too insensitive or reactive for too long sug-
gesting that, IgA testing is controversial and not 
a dependable marker for T. gondii acute infection 
detection18.

For fetal toxoplasmosis infection, it is the am-
niotic fluid PCR analysis rather than the umbilical 

cord blood sample, the leading method for prenatal 
diagnosis. Despite the fact that this method provides 
fast results for parasite detection, it is also indepen-
dent of a patient’s immunological status and it has a 
broad spectrum of application in different biological 
samples. In addition, the protocol provides qualita-
tive results19.

Moreover, amniotic fluid PCR analysis should be 
done when primary infection is detected in pregnant 
women or even when serological tests are incon-
clusive whether an acute infection has occurred. 
Finally, PCR analysis is used in case of abnormal 
fetal ultrasound features have been detected, such 
as microcephaly, ascites, hepatosplenomegaly, hy-
drocephalus and severe IUGR (intrauterine growth 
restriction). Furthermore, in order to reduce the 
false negative results, amniotic fluid PCR should 
be performed 4 weeks after the suspected primary 
infection of the pregnant, but never before the 18th 
week of gestation. In case primary infection of the 
mother is confirmed while embryo infection is not, 
spiramycin has to be used for embryo protection, 
in order to avoid T.gondii transmission to the fetus 
across the placenta. Finally, when embryo infection 
is confirmed or highly suspected (in most cases by 
a positive amniotic fluid PCR analysis) pregnant 
women should receive pyrimethamine sulfadiazine 
and folic acid as a treatment20.

Overall, this is one of the few cases reported based 
on the literature of a 19-year-old girl detected with 
toxoplasmosis during her pregnancy, managed suc-
cessfully leading to a successful pregnancy. Early 
detection and medical intervention are necessary 
either to prevent embryo infection or treat embryos 
when infection is confirmed or suspected. Not only 
her young age but also her successful pregnancy as 
well, contributes to its interest for publication.

Conclusions
In this manuscript we a primary toxoplasmosis 
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infection diagnosed during pregnancy follow-up. The 
patient was successfully treated with spiramycin and 
finally delivered normally a healthy boy, on term. 
Early detection and medical intervention is necessary 
either to prevent embryo infection or treat embryos 
when infection is confirmed or suspected.

The patient was well informed since, the diagnosis 
of toxoplasmosis was confirmed, about the possible 
consequences. She was additionally well prepared 
about the possibility of terminating her pregnancy. 
Fortunately, with the proper follow up and inter-
ventions, throughout, her whole pregnancy she 
was finally pleased to make it through and deliver 
a healthy child.

Informed consent 
A written informed consent was obtained from 

the patient for the publication of this case report. 
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