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Introduction 

Toxoplasmosis is an antropozoonosis, caused by 

Toxoplasma gondii (Toxoplasma). Toxoplasma 

is a protozoan, the only representant of the 

subfamily Toxoplasmatinae, family 

Sarcocystidae, suborder Eimeria, order 

Eucoccidia, subclass Coccidia, class Sporozoan, 

phylum Apicomplexa. TX is a facultative 

autoheteroxenous species, oligoxenous for the 

definitive host and eurixenous for the 

intermediary host. 

In humans, toxoplasmosis may occur as two 

distinct clinical presentations: congenital 

toxoplasmosis, a serious condition, by the 

important destructions of the CNS, of the eye 

and viscera; and acquired toxoplasmosis, most 

frequently a mild condition, very rare with 

symptoms at the level of the ganglions, the eye 

or septicemia, but with a severe evolution in 

immune-compromised patients (e.g. AIDS 

patients). Toxoplasmosis of the immune-

compromised patients may result either from the 

reactivation of the toxoplasmic cysts 

(reactivation of the chronic form) or from an 

acute toxoplasmosis with important symptoms 

within immunodepression 

Congenital toxoplasmosis occurs only if the 

pregnant woman makes the acute infection 

during the pregnancy, and may be expressed only 

in the fetus from that pregnancy, the future 

pregnancies being protected by the toxoplasmic 

antibodies. For this reason is important to know 

the immunitary status for toxoplasma of all 

women in the fertile age. This purpose can be 

accomplished by serologic examinations to 

detect antibodies against Toxoplasma, previous 

to pregnancy or at the beginning of pregnancy. It 

is important, and sometimes rather complicate, to 

interpret the serologic profile of the pregnant 

women especially when the serologic 

examination is made late in the pregnancy. The 

purpose of the serologic test is to state if the 

woman acquired the infection before or after she 

became pregnant, if she presents antibodies 

against Toxoplasma or if she is susceptible to 

acquire the infection during pregnancy and 

transmitted to the fetus as congenital 

toxoplasmosis. In the case of detection of Ig M 

against toxoplasma the pregnant women may be 

diagnosed as having an acute toxoplasmosis and 

the follow up of the fetus must start in order to 

diagnose the fetal infection and to decide the 

management of the case: medical treatment or 

therapeutic abortion. 

Life cycle 

Toxoplasma exists as 3 forms: zoites (either 

tachyzoites or bradyzoites), cysts and oocysts. 

Only the first two may be encountered in 

humans. 

The definitive host, in which the sexual 

multiplication occurs, are domestic cat and other 

felines, that represent the natural reservoir of 

Toxoplasma. The intermediary host, those in 

which the asexual reproduction occurs, is 

represented by almost all animal species and 

birds. Felines may be considered 

autoheteroxenous hosts because they are both 

definitive and intermediary host due to the 

presence of the cyst in their organism.  

The life cycle has 2 components: sexual, 

enteroepithelial one, that take place in the gut of 

the felines and the asexual, extraintestinal one, 

that take place in all intermediary host leading to 

the formation of cysts. In felines both cycles are 

present. [19] 
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In enteroepithelial cycle starts with the 

ingestion by the cat of zoitocysts containing 

bradyzoites, oocysts containing sporozoites, or 

occasionally tachyzoites. The parasites enter the 

epithelial cell of the small intestine or colon and 

become trophozoites that undergo merogony, 

endopolygeny, or endodyogeny and 

microgametocytes and macro-gametocytes are 

formed. They fuse and form oocysts that appear 

in cat’ feces in 3-5 days after ingestion of cysts. 

While acute infection, the cat eliminates 10 

millions oocyst/day with feces, for 

approximately 2 weeks. Oocysts are immature at 

elimination, but after contacting with oxygen 

they sporulate in 1-5 days and became mature, 

infectant cyst, containing 2 sporocysts, each with 

4 sporozoites. Oocyst is oval, of 15-20 (Fig.1) 

and very resistant. It may persist for at least one 

year in the environment. [14,16,19] 

 

 

 
 

Figure 1 

Sporulated oocyst of Toxoplasma gondii.  The oochyst contains 2 sporocysts, each with 4 sporozoites. It is present 

only in cat feces; diameter: 10 µm. 

 

 

In the asexual reproduction stage, the 

extraintestinal one, the ingested oocyst liberate 

the sporozoites that spread through circulatory 

and lymphatic system and are captured by the 

RHS, where they develop into tachyzoites and 

multiply by endodiogeny forming pseudocyst 

within macrophages. When the macrophages 

rupture the liberated tachyzoites enter other 

macrophages. Due to the immune response of the 

host, the majority of the tachyzoites develop 

cysts in contaminated organs and within the host 

cell they accumulate in large numbers and are 

called bradyzoites due to the decreased 

multiplication rate. The tissue cysts may persist 

inactive for the whole life of the host. The cyst is 

very resistant (chlorhydric acid, 4C) being 

destroyed only by freezing and temperature 

above 45C. It is the reservoir of toxoplasma and 

dissemination form. The cyst may form in any 

part of the body but the main locations are the 

brain, the retina, the muscles and the liver. In 

humans reactivations of the cyst may occur while 

immunodepression and explains occurrence of 

toxoplasmosis in AIDS patients. The most 

frequently reactivated cysts are those in the brain 

and in the ganglions [9, 13, 15, 19] 

Epidemiology 

Seropozitivity in domestic animals was 

appreciated by a group of polish researchers 

from Poznan to 70.6% in stray cats, and to 65.7% 

in household pet cats. Pigs butchered for meat 

were positive in 13.2% of cases. Seropositivity in 

pregnant women in Poland is 43.7% [12] 

Human contamination 

Human contamination may be realized by the 

following four ways: 

1. Contamination with toxoplasmic cysts by 

eating undercooked or raw, non-frozen meat 

(lamb, mutton, pork, chicken or beef) or 

unboiled goat milk (from infected goats). 
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Numerous studies demonstrate that this is the 

main way of contamination. 

2. Contamination with oocysts from cat feces 

by cleaning the litter box or eating 

vegetables contaminated with cat feces. Filth 

flies are capable of carrying Toxoplasma 

oocysts from cat feces to the dinner table. 

Rarely the oocysts may be transmitted by 

contaminated water. 

3. Contamination of the fetus with tachyzoites 

through placenta in the acute infection of the 

mother. 

4. Accidentaly by whole blood or leukocyte 

transfusion (with tachyzoites), organ 

transplants containing cysts (the recipients 

are frequently immunodeficient because of 

disease or treatment) and contaminated sharp 

medical instruments that may produce or 

contact with lesions in medical care 

personnel. [9, 11, 16, 19] 

The infectious potential of the oocyst is greater 

than that of the other two forms (tachyzoites and 

bradyzoites). They can survive at temperatures as 

low as – 21C for 28 days and are destroyed by 

exposure to temperatures greater than 55C for 30 

minutes, or by drought. 

Researchers in Northern countries noticed a 63% 

reduction of the toxoplasmic infection rate by the 

introduction of specific hygienic rules during 

pregnancy. They do lobby for the notification of 

all fertile women for the risk connected with 

toxoplasma infection and for counseling of 

pregnant women at the first visit at the family 

doctor or at the obstetrician. [3] 

Prevalence of toxoplasmic infection in general 

population 

There are many controversial data about 

incidence and prevalence of Toxoplasma 

infection around the world, most of them arising 

from different attitude through this parasite of 

the medical system. Many countries are running 

screening programs of all pregnant women and 

neonates, some countries are screening only 

pregnant women at risk (on clinical history 

bases: sterility, abortions or still birth in 

antecedents), other countries are screening only 

the neonates and in some countries (among 

which Romania) there is no national program to 

diagnose Toxoplasma infections, the only data 

being supplied by studies on small groups. 

It is estimated that around 500 million people, 

representing 8.33% of world population, are 

positive for toxoplasmic antibodies.  

Serum prevalence of Toxoplasma vary from 18-

90% in different regions of the globe: 18% in 

western Africa, 30% in northern America, 50% 

in Cuba, 50-90% in France [14, 28] - Fig.2. 

 

18%

30%

50%

85%

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

Africa de

Vest

America de

Nord

Cuba Franta

 
 

Figure 2 

Seroprevalence of T. gondii infection in different regions of the world 
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Prevalence of infection is age related, increasing 

0.5% to 1% per year of age. According with 

different authors, in Romania the incidence vary 

between 35% to 42% [10]. There are some 

studies presenting the prevalence of infection in 

general population, according with age. This 

relation is very important, due to the risk to 

acquire the infection during fertile age, which is 

mainly in the group of 20-40 years of age. In 

USA and UK the prevalence of infection in 

population up to 20 years is 12%, and in 40 years 

old group the prevalence reaches 36%. In 

Austria, the prevalence of infection is 25% in the 

group up to 20 years old and reaches 60% in the 

40 years old group. Due to a more than double 

increase in the period of 20 years (as it should be 

if the incidence/year remains constant, 

approximately 1%) the conclusion is that there is 

a high risk for the population between 20-40 

years old to acquire toxoplasmosis. This group is 

in the same time that including women at their 

reproductive age. In France, until 25 years of 

age, 85% of population is positive for 

Toxoplasma antibodies, but in USA, at the same 

age, 85% of population (including women in 

their fertile age) is susceptible for the acute 

infection [19] - Fig.3. 
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Figure 3 

Toxoplasma infection rate in different countries acording with age  

(after Remington et all.- Toxoplasmosis - in Infectious Disease of Fetus and Newborn, 

5th ed. The WB Saunders Co, PA, 2001) 

 

 
Mother to fetus transmission rate of 

toxoplasmic infection 

There are many studies appreciating the 

transmission rate of acute Toxoplasma infection 

from mother to fetus. One of these studies was 

performed in Lyon, France in a reference 

laboratory for toxoplasmosis, on 603 cases of 

acute toxoplasma infection in pregnant women. 

As a whole, the transmission rate was 29%, but 

evaluation of data according with pregnancy 

stage at the moment of the acute Toxoplasma 

infection demonstrate an increase of this rate 

from 6%, at 13 weeks, to 72% at 36 weeks of 

pregnancy. However the severity of congenital 

infection is decreasing with the fetus age. Other 

studies associate both parameters (transmission 

rate and severity) and state that from the 17% of 
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fetuses contaminated in the first trimester, 60% 

are developing severe forms, from 35% fetuses 

contaminated in the second trimester, 30% are 

developing severe forms, and from 65% fetuses 

contaminated in the third trimester none will 

develop severe forms, the majority of them will 

present only with serologic congenital 

toxoplasmosis with no symptoms at birth. [8,9] 

Incidence of congenital toxoplasmosis 

The frequency of Toxoplasma infection in 

pregnancy depends upon seronegative women at 

fertile age and the incidence of infection in the 

territory. 

Studies in northern countries reported an annual 

incidence among pregnant women of 0.24% in 

Finland, 0.34% in Denmark and 0.83% in 

Sweden (Malmo). In Oslo, Stray-Pedersen 

reported an incidence of 0.22% annually from 

1973-75. 

The estimated incidence of congenital 

toxoplasmosis vary according with methods used 

for diagnose and the existence of screening 

programs. Researchers from Poland find an 

incidence of congenital toxoplasmosis of 

0.55/1000 neonates, when screening is based on 

detection of specific Ig M with a non-

commercial kit based on blood spots for 

detection of phenylketonuria in Guthrie test and 

an incidence of 1.08/1000 neonates when 

screening is based on associated detection of Ig 

M and Ig A [12]. In USA annual incidence is 

estimated between 400 and 4000 cases of 

congenital toxoplasmosis, therefore an incidence 

of 1/1000 to 1/8000 alive neonates. The majority 

of these cases originated in states where the 

screening of pregnant women is not performed. 

[7] In Massachusetts, where the screening on 

neonates is performed for 16 years, researchers 

identified the risk factors for congenital 

toxoplasmosis as being: low educational status of 

the mother and high frequency of pregnancies. 

[6]. Incidence in UK is 0.6% asymptomatic 

infections and 0.09% severe congenital 

toxoplasmosis in 1000 birth [4] In France the 

incidence is 1/2000 neonates and in Slovenia the 

incidence is reported as 2.3/1000 birth. [5] 

The hypothesis of reactivation of a chronic or 

latent infection of the mother during pregnancy 

is ruled out by clinical studies. Eichenwald 

followed up 200 women that gave birth to one 

child with congenital toxoplasmosis. None of 

these 200 women had a second child with 

congenital toxoplasmosis. [15]. In all specialty 

literature consulted on MEDLINE for the last 33 

years there were cited only 3 cases presenting 

cases of reactivation of chronic toxoplasmic 

infection in pregnant women, transmitted as 

congenital toxoplasmosis to their off-springs but 

neither of them seam to be well documented. [1, 

17] 

Some authors affirm that a chronic toxoplasmic 

infestation of the uterus (toxoplasmic 

endometritis) can explain repeated spontaneous 

abortions and stillbirth, occurred in pregnancies 

following acute infection. The existence of these 

latent forms would impose the treatment of the 

pregnant women in order to prevent possible 

afflictions in the fetus, but the majority of 

authors admit that only primary infestation of 

pregnant women is responsible for congenital 

toxoplasmosis and that repeated abortions can 

not be due to previous infestations with 

Toxoplasma [18] 

Risk groups for toxoplasmic infections are 

considered those working in animal farms, 

slaughter houses, meat holders (butchers, cooks) 

and persons in contact with cats and especially 

their litter box, such as pet stores workers or 

cleaners of the parks and animal’s play spaces. 

Toxoplasma infection has a high prevalence 

among mentally disabled children and children 

with eyes impairment. Langset and collaborators 

reported data about prevalence among different 

groups of disabled children: 53% in blind and 

with partial impairment of sight, 46% in mentally 

retarded, 44% in children with behavioral 

impairments, 49% in children with speech 

impairment and 71% in children with learning 

difficulties, comparing with prevalence in control 

groups (healthy children) 16% for 6 to 17 years 

of age and 25% in 18 to 22 years of age - Fig.4. 

We find an incidence of Toxoplasma infection of 

28.9% in malformed children [10] 
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Figure 4 

Prevalence of Toxoplasma gondii infection in children with disabilities comparing with healthy children 

 

 

REZUMAT 

Infecţia cu Toxoplasma gondii. Actualităţi 
în epidemiologie 

Sinteza referatului I, prezentat în cadrul tezei 
de doctorat privitoare la importanţa 
examinărilor serologice în reducerea 
numărului malformaţiilor congenitale de 
etiologie toxoplasmică, prezintă o 

introducere în problematica epidemiologiei 
infecţiei toxoplasmice. Sunt prezentate date 
actuale referitoare la prevalenţa infecţiei în 
diferite zone ale globului, în special în 
câteva ţări europene, inclusive România. 
Parametrii epidemiologici discutaţi sunt 
modalităţile de contaminare, incidenţa şi 
prevalenţa infecţiei în populaţia generală, în 
funcţie de grupe de vârstă şi grupele de risc. 
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