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ABSTRACT 

In order to see the stability of toxoplasma antibodies’ prevalence at the population from the 
central and north-western part of the country, 1155 serums have been tested, from healthy 
persons aged 1 to 86, from 11 counties. We used the ELISA technique to detect specific IgG 
antibodie with Dia Sorin kits. The general seroprevalence was of 59.48%, with some zonal 
variations. The positivity is higher in the rural environment, 63.68%, compared to the urban one, 
55.12%, similar for the two genders (60.49% for men, 58.87% for women), and grows in the 
successive age groups. The estimation of annual infection risk linked to age revealed a high 
receptivity from childhood up to adolescence (3 - 4.5% annual infection risk), a constant level for 
adults (1 - 2%), and then growing again with age (up to 5.5% at 65 years old). Seroprevalence at a 
lot of 105 women aged between 16 and 35 years is 51.43%. The annual T. gondii infection risk for 
women aged between 20 to 30 years  is of 1.79%. Knowing the receptivity of the population to T. 
gondii infections is important and necessary to appreciate the oportunity of preventive and 
protective measures, especially to the female population at fertile age. 
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Introduction 

In Romania, toxoplasmosis is a disease 
that does not require compulsory declaration. 
This is why the magnitude of the populations’ 
infection with T. gondii is unknown. Anti 
toxoplasma antibodies prevalence in the healthy 
population may offer us more information 
concerning the circulation of the parasite and its 
existance in latent state in a certain geographical 
area. In the present study, we were mostly 
preocupied by the estimation of specific anti T. 
gondi antibodies prevalence in the healthy 
population from central and north-western 
Romania. All of this in order to estimate the 
immunity status, infection susceptibility, getting 
to know these by bringing explanations regarding 
the parasite contamination risk in the studied 
area. 

 
Matherial and Methods 
 In order to proceed with serological 
screening, the study was based on representative  

 
patterns of population from 11 counties: Alba, 
Bihor, Bistriţa-Năsăud, Cluj, Covasna, Harghita, 
Maramureş, Mureş, Satu Mare, Sălaj, Sibiu. For 
determining the size of the pattern, the EpiInfo 
3.4 program was used, and the following data was 
taken into account: 
- population on the 1st of July, 2007 in the 11 
counties: 4 655 539. 
- due to the fact that there is no exact data 
regarding the infection prevalence with T. gondii  
in the general population of Romania, an 
expected proportion of 50% has been used in the 
calculation (recommended as estimation in the 
special literature regarding these cases). 
According to the possibilities of biological 
sample collection, the tested patterns fall between 
the limits of ± 10% appart from the calculated 
one. After the pattern calulation, the county 
stratification has been realized, considering the 
proportion of the general population of every 
county (compared to the sum of population from  
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these counties) in order to allocate the correct 
number of people from the pattern. 
1155 serums have been tested, from healthy 
people from the 11 counties, using the ELISA 
technique for specific anti Toxoplasma IgG and 
IgM antibody detection,  with Dia Sorin kits and 
total antibodies by latex agglutination on Sanofi 
Pasteur kits.The testing has been done with the 
aproval of the persons who provided the 
biological sample. 

The study contained two parts: 
- Descriptive study, which followed the 
seroprevalence of IgG antibodies, according to 
the variety of epidemiological factors like gender, 
age, environment, geographical distribution. In  
correlation with the information provided at the 
collection of the serums, the studied group 

contained 462 men with aged between 1 - 81 
years, and 693 women aged 1 - 86. Out of all the 
tested individuals, 479 came from the urban areas 
and 570 from the rural ones; 189 were children 
aged 1 - 14, and the rest, 885 aged 15 - 86.  
- Analytic study, that followed the annual 
infection risk evaluation (K) with  Toxoplasma 
gondii in 10 age groups (1-4, 5-9, 10-14, 15-19, 
20-29, 30-39, 40-49, 50-59, 60-69, over 70) and 
in a lot of 105 women in their fertile age and the 
existance or absence of epidemiological 
associations between diverse risk factors. A value 
like p<0.01 has been considered significant. The 
calculation of the annual infection risk has been 
done using the formula proposed by J. Van der 
Veen (1980):            k=(lnP0 - lnP1 / t) 100 

 
Where              P0 - percentage of negative serums in the younger age group  
                        P1 - percentage of negative serums in the older age group 
                         t   -   interval in years between the average ages of the two age groups 
                        ln - natural logarithm 
 
K is a percentage which represents the number of persons, out of 100 unimmune people, who can get 
infected in a year. 
 
Results and Discussions 
 IgG seropositivity prevalence in the 
studied population was of 59.48%. This value is 
quite high, but it is similar to the level of 
seroprevalence described in the most part of 
Europe.  
 Toxoplasmosis is a parasitary disease 
with universal spreading, except Antarctica, with 
a seroprevalence that varies from one country to 
the other or even within the same country from a 
certain territory to the next, with values between 
7 and 80% (1,5). Prevalences under 30% are 
known in North America, Great Britain, the 
Scandinavian contries. Prevalences over 60% 
have been reported in Latin America, Africa. In 
France, the level has dropped from 82%, as it was 
in 1960, to 44% in 2003 (1,3,6).  

 The investigations for total antibodies 
through the Latex aglutination test revealed 
similar data to that of the ELISA test. This test 
shows the total antibodies, the test being 
qualitative. It is a good screening test, and in 
order to determine the antibodies and the titre, the 
positive samples are retested with the 
imunoenzimatic technique.  
 Investigating the presence of the specific 
IgM antibodies, we came across just one positive 
case and 2 cases in which the test was situated in 
the gray area. Testing this certain type of 
antibody is necessary for the diagnosis of the 
infection suspected clinical cases, because they 
disappear quickly, as the level of IgG rises (2). 
This is why, in order to characterize the 
immunitary status of the population, specific IgG 
antibodies must be titrated.   

The level of seropositivity on different 
areas  of the investigated territory is shown in 
Table 1. 
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Table 1. Toxoplasmosis seroprevalence in the general population from 11 counties of north-western 

and central  Romania 
County Investigations  IgG Positive %  positivity 
Alba 84 59 70,23 
BBiihhoorr  115588  104 65,80 
BBiissttrriiţţaa  NNăăssăăuudd  7711  46 64,78 
CClluujj  117788  80 44,94 
Covasna 64 34 53,12 
Harghita 71 26 36,62 
Maramureş 119 77 64,70 
Mureş 110 68 61,82 
Satu Mare 119 75 63,03 
Sălaj 93 63 67,74 
Sibiu 88 55 62,50 
Total 1155 687 59,48 

 
The group prevalences regarding the IgG 

antibodies are comprised in the interval of 62 - 
68% in most of the areas. A level of over 70% 
has been reported in the county of Alba, and 
lower values have been registered in Cluj 
(44.94%), Harghita (36.62%) and Covasna 
(53,12%). These variations are likely to be caused 
by the existance of some local specific 
conditions.  

Toxoplasmosis causes at the 
immunocompetent people are the fecal-oral 
aquisition of the parasite from cat excrements or 
consumption of contaminated meat (especially 
pork or sheep), insuficiently thermically 
inactivated (1,4,5). In the tradition and culinary 
habbits of the investigated area, the consumption 

of pork meat is predominant, under the form of 
raw and smoked sausages, which explaines the 
high likelyhood of infection and thus the high 
level of seroprevalence.    

The prevalence of antitoxoplasma 
antibodies varies according to the population 
groups. A rate of IgG antibodies prevalence 
between 40 - 69% has been observed in 
developped countries and a high rate of up to 
90% in developping countries, depending on the 
circulation of the parasite and the population 
receptivity.  

Clasification according to gender, 
environment, age (adults, children) has been 
realized for the lots from which we had this 
information.  The results are shown in Table 2.  

 
Table 2. Territorial distribution of toxoplasmosis in population groups 

urban rural male female adults children Cou. 
Inv Poz. Inv Poz. Inv Poz. Inv Poz. Inv Poz. Inv Poz. 

AB 25 17 
68% 

59 42 
71,19% 

35 25 
71,43%

49 34 
69,39% 

69 56 
81,15% 

15 3 
21,42% 

BH 10
4 

65 
62,5% 

54 39 
72,22% 

55 38 
69,1% 

103 66 
64,08% 

14
8 

101 
68,2% 

22 4 
18,18% 

BN 42 25 
59,52% 

29 21 
72,41% 

22 11 
50,00%

49 35 
71,42 

59 45 
76,27% 

12 1 
8,33% 

CJ 11
4 

45 
39,4% 

64 35 
54,69% 

39 20 
51,28%

139 60 
43,16% 

15
6 

68 
43,6% 

22 4 
18,18% 

CV - - - - 35 19 
54,28%

29 15 
51,72& 

52 32 
61,39% 

12 2 
16,66% 

HR 39 14 
35,89% 

32 12 
37,50% 

37 10 
27,02%

34 16 
47,055 

58 23 
39,65% 

13 3 
23,08% 

MM 51 31 
60,78% 

68 46 
67,65% 

49 32 
65,31%

70 45 
64,28% 

10
4 

75 
72,11% 

15 2 
13,33% 

MS 31 18 
58,1% 

79 50 
63,29% 

57 37 
64,91%

53 31 
58,49% 

94 67 
71,27% 

16 1 
6,25% 

SM 36 26 
72,22% 

83 49 
59,04% 

69 44 
63,8% 

50 31 
62% 

78 57 
73,07% 

41 18 
43,9% 

SJ 23 15 28 22 33 23 60 40 - - - - 
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65,21% 78,57% 69,7% 66,7% 
SB 14 8 

57,14% 
74 47 

63,51% 
31 20 

64,52%
57 35 

61,4% 
67 47 

70,15% 
21 8 

38,1% 
Total 47

9 
264 

55,12% 
570 363 

63,68% 
462 279 

60,39%
693 408 

58,87% 
88
5 

571 
64,52% 

18
9 

46 
24,34% 

 
After the analysis of the data, in central and 
north-western Romania: 
 - More susceptible to toxoplasmosis 
infection are people from the rural area, 363 
positive out of 570 investigated (seropositivity of 
63.68%) compared to the urban area, where 264 
showed positive out of 479 investigated 
(55.12%); the differences refer both to activities 
held in the rural area which implicate animal 
contact, as well as culinary habits that include 
eating thermally unprocessed meat, prepared in 
private households, a specific tradition in 
Transylvania, with consequences in parasite 
transmission. The presented differences are 
statistically significant (P<0.001). 

- Adults present higher seropositivity, 
through cumulated values, 571 positive out of 
885 investigated (64.52%) than children, 46 
positive out of 189 investigated (24.34%), 
(P<0.001). Similar seroprevalence values at the 
infant population have been described by Taylor 
(1997). 

- IgG anti T. gondii antibodies 
seroprevalence is similar in the two genders (men 
279 positive out of 462 investigated, 60.39%; 
women 408 positive out of 693 investigated, 
58.87%).  

This distribution of group seroprevalence 
of the infection is generally maintained in the 
investigated counties, apart from the SM area, 
where seropositivity is higher in the urban 
environment. The level of positivity is higher for 
women in BN and HR.  

IgG antibodies prevalence rises with age. 
Similar observations have been made by other 
authors too (3,6,7,8). Direct comparison of 
prevalence rates in different age groups is not 
adequate when we wish to follow and compare 
primary infection incidence in successive age 
groups in order to estimate the infection risk. The 
infection risk, meaning the risk of unimmune 
people (seronegative) to get  infected has been 
used as a measure of possible primary infection 
incidence. The results are shown in Table 3. 

 
Table 3. The annual infection risk between average ages of the succesive age groups 

Seropozitivity Negative Serum Age 
Group 

Frequency % Frequency % 

Average ages of the 
two successive groups 

and the interval 
between them in years  

Annual 
infection risk 

on age periods 

1 - 4 1/35 2,87 34/35 97,14 
5 - 9 5/33 15,15 28/33 84,84 
10 -14 10/31 32,26 21/31 67,7 
15- 19 26/60 43,33 34/60 56,66 
20 - 29 59/120 49,17 61/120 50,83 
30-39 68/122 55,74 54/122 44,26 
40-49 52/82 63,41 30/82 36,59 
50 - 59 51/69 73,91 18/69 26,08 
60 - 69 51/69 84,9 18/69 15,1 
70 ,over 37/47 78,72 10/47 21,28 

2 ½ - 7 / 4,5 years 

7 - 12 / 5 years 

12 - 17 /5 years 

17 - 25 / 8 years 

25 - 35 / 10 years 

35 - 45 / 10 years 

45 - 55 /10 years 

55 -65 / 10 years 

3,01 

4,5 

3,5 

1,36 

1,38 

1,9 

3,38 

5,46 

 
Using comparative data on successive age groups 
and with the aid of the calculus formula proposed 
by the Norwegian authors, we have tried to 
evaluate the annual infection risk for the age 
interval between the average ages of the two 
compared groups (10). The risk of infection with 
T. gondii is present in all ages. The highest 
infection risk is at the puberty and adolescent 
ages, followed by a reduction at maturity, again 

followed by a new intensification after 45, 55 
years of age.   

A unique group in the general population 
is represented by women of fertile age. 
Seroprevalence in a lot of 105 women with ages 
between 16 and 35 is of 51.43%. This value 
shows the level of asymptomatic infection, a high 
level, considering that the serological screening 
for the Toxoplasma gondii infection at women of 
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fertile age is not included in the rutine tests in 
Romania. IgG seropositivity was of 49.08% at the 
age group of 16 to 25 years old, respectively 
57.41 for the 26 to 35 year-olds.   

The annual infection risk with T. gondii 
for the age interval of 20 - 30 years, estimated 
according to the same formula as for the general 
population, is of 1.79%. It is a high level 
considering that aproximately 55% of primary 
untreated infection cases and in 25% of the 
treated ones, the parasitosis is transmited 
congenitally and is the cause of external severe 
affections (7). In Europe, the prevalence of 
toxoplasmic infection for pregnant women is 
situated between 10% in Norway and Great 
Britain and over 50% in France and Greece (4).  
 
Conclusions 
 The investigated area is an area with high 
prevalence. The level of seropositivity for IgG to 
Toxoplasma gondii is of 59.48%, with some 
intrazonal variations. 
 Anamnestic IgG antibodies are in a 
higher proportion at the population from the rural 
areas and at adults of the two genders.  
 The risk of infection with T. gondii is 
present at all ages, with its highest level at 
puberty and adolescent age, followed by a 
reduction when mature and a new intenstification 
after the age of 45,55.  
 Even though men and women generally 
seem to be similarly susceptible to infection, a 
special atention should be payed to women, 
especially to those of fertile age, in relation with 
the toxoplasmic asymptomatic infection, with 
severe consequences in congenital transmission.     
 It is very important to be aware of the 
grade of receptivity of the population to the T. 

gondii infection in order to estimate the 
oportunity in the prevention measures and 
protection of the population, especially the 
feminine population of fertile age.  
 
REZUMAT 

Pentru stabilirea prevalenţei 
anticorpilor toxoplasmici la populaţia din 
zona centrală şi de nord-vest a ţării, s-au 
testat 1155 de seruri, de la persoane 
sănătoase  cu vârste cuprinse între 1 şi 86 
de ani,  din 11 judeţe. Am folosind tehnica 
ELISA de detectare a anticorpilor specifici 
IgG, cu truse Dia Sorin. Seroprevalenţa 
generală a fost de 59,48%, cu unele variaţii 
zonale. Pozitivitatea este mai ridicată în 
mediul rural, 63,68%, faţă de urban, 55,12%, 
apropiată la cele două sexe (60,49% la 
bărbaţi, 58,87% la femei), şi creşte în grupe 
de vârsă succesive.  Estimarea riscul de 
infecţie anual legat de vârstă a relevat o 
receptivitate crescută din copilarie până în 
adolescenţă (risc de infecţie anual de 3-
4,5%), un nivel constant la adulţi (1-2%), ca 
apoi să se crească din nou cu vârsta (până 
la 5,5% la 65 de ani). Seroprevalenţa la un 
lot de 105 de femei cu vârste cuprinse între 
16 şi 35 de ani este de 51,43%. Riscul anual 
de infecţie cu T. gondii la femei cu vârstă 
cuprinsă în intervalul de 20 - 30 de ani,  este 
de 1,79%. Cunoaşterea gradul de 
receptivitate al populatiei faţă de infecţia cu 
T.gondii este importantă şi necesară pentru a 
aprecia oportunitatea măsurilor de prevenire 
şi protecţie  a populaţiei, în special a 
populaţiei feminine de vîrstă fertilă. 

Cuvinte cheie: toxoplasmoză, 
screening serologic, anticorpi IgM.  
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