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Frecuencia de seropositividad en los miembros 
de hogares de pacientes con serología positiva 
para toxoplasma

RESUMEN

Introducción. Toxoplasma gondii es la causa de una gran 
variedad de infecciones en humanos. El objetivo de este estu-
dio fue: evaluar la frecuencia de seropositividad de los miem-
bros en una familia con una persona serológica positiva.

Material y métodos. Este estudio de casos y contro-
les con 170 unidades inscritas fue realizado en Irán en 2017. 
Las unidades se dividieron en dos grupos: I: los miembros de 
la familia de individuos seropositivos y II: los miembros de la 
familia de los individuos seronegativos. El nivel de anticuerpos 
IgG e IgM anti-toxoplasma se evaluó por ELISA de manera cua-
litativa en ambos grupos.

Resultados. La frecuencia de individuos con serología po-
sitiva fue de 52,9% y 34,1% en el grupo I y II, respectivamente 
(p = 0,01).

Conclusión. Los grupos de infección por toxoplasma se-
rían un evento en los miembros de la familia. Por lo tanto, la 
evaluación de los miembros de la familia (especialmente las 
personas de alto riesgo) de un paciente puede ser necesaria.
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INTRODUCTION

Toxoplasmosis is a public health problem all over the 
world. The cause of this disease is a parasite named Toxoplas-
ma gondii [1].

This disease is one of the most common opportunistic 
infection in the world that is usually a self-limited disease in 
immune-competent hosts, but it may be a dangerous infection 
in immune-compromised individuals [2].

ABSTRACT

Introduction. Toxoplasma gondii is cause of a wide varie-
ty of infections in human. The aim of this study was; to evalu-
ate the frequency of sero-positivity of the members in a family 
with a positive serologic person.

Methods. A case-control study with 170 enrolled units 
which was conducted in Iran in 2017. The units were settled 
into two group: I: the family members of seropositive individu-
als and II: the family members of seronegative individuals. The 
level of IgG and IgM anti-toxoplasma antibodies were evaluat-
ed by ELISA qualitative manner in both groups.

Results. Frequency of individuals with positive serology 
was 52.9% and 34.1% in group I and II, respectively (P value 
= 0.01). 

Conclusion. Clusters of toxoplasma infection would be 
an event in the family members. Therefore evaluation of the 
family members (especially high risk persons) of a patient may 
be necessary.
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also some reports of toxoplasma transmission following blood 
transfusion and organ transplantation [15].

There are some reports of common source outbreaks due 
to contaminated food and water in some communities [16]. 
Therefore it seems that incidence of T. gondii infection may 
be higher in some communities and even in some families be-
cause of the common source of infection in them. 

Thus a clustering factor may play a role for higher inci-
dence of infection in some communities and families.

Contopoulos et al. reported the higher incidence and 
prevalence of toxoplasmosis as a family clustering in fathers 
of congenitally infected children in North America; and he and 
his coworkers recommended that; it is better to investigate 
family clustering and community risk factors, when a recently 
infected person is identified in a family [17]. In addition; in a 
systematic evaluation; investigations in the United States have 
shown 18 household clusters in the families [18].

With due attention to the household clusters in anyplace 
in the world and the common source for infection in house-
hold members in a family; this question will be emerge that if 
a person in a family be seropositive for toxoplasma, how much 
is the chance for sero-positivity of another person in other 
household members in that family. Therefore we designed this 
study in Isfahan/Iran; to evaluate the frequency of seropositive 
persons which are household members of the index cases with 
toxoplasma sero-positivity. 

MATERIAL AND METHODS

This is a case-control study in which 170 selected individ-
uals enrolled in the study. This study is conducted in 2017 in 
Isfahan/Iran; by admission and support of Isfahan University of 
Medical Sciences (IUMS).

By referring to an authoritative laboratory in Isfahan/Iran; at 
first we found the name and addresses of all patients who had 
come to the laboratory for checking the toxoplasma serology (IgM 
and / or IgG) in the last 5 years (from January 2012 to January 
2017). Then we categorized them into two groups on the results 
of their tests: positive (IgM and / or IgG) and negative (both IgM 
and IgG) groups. The patients with obscure test results had not 
enrolled in the study. After that we selected 85 patients by simple 
random sampling manner from each of the groups (total of 170 
patients). After that we found the addresses and telephone num-
bers of them from the laboratory information file.

We telephoned to all the selected individuals in two 
groups and if they and their family consented to contribute in 
our study, that family would be selected for the final individual 
selection. 

After this part, information about the household members 
of the selected family were collected and one of the family 
members selected by simple random manner as final selected 
individual. Then we invited the final selected individuals to the 
laboratory and after informed consent 5 ml blood was drown 
from each of them. 

Toxoplasmosis in humans with intact immunity is asymp-
tomatic in more than 80% of cases [3]; but in some other cases 
some symptoms such as cervical lymphadenopathy and fever 
may be seen. In other hands some patients may have some 
other nonspecific clinical signs and symptoms such as asthe-
nia, myalgia which may persist for several weeks and mimick-
ing infectious mononucleosis [3].

The parasite may be also a cause of visual impairment. 
In this kind of infection the parasite infect the retina and the 
choroid and may lead to retinal scarring [4, 5]. This form of 
infection may happen primarily or may be congenital. How-
ever, some authors believe that acquired infections are a more 
frequent cause of ocular toxoplasmosis than congenital infec-
tions [6].

In congenital toxoplasmosis a woman primarily get the 
infection during pregnancy and up to 20% of them developed 
trans-placental transmission to their baby [7]. It should recall 
that congenital infection is one of the sever form of infection 
in which the fetus may developed sever complications such as 
retinochoroiditis, brain calcifications, hydrocephalus, psycho-
motoric and neurologic disorders. In this setting fetal death is 
one of the outcomes [4].

In contrast to immune-competent patients, the infection 
in immune-compromised subjects is always life threatening. 
Therefore infection in HIV positive patients, transplant pa-
tients; specially heart and liver transplantation is very impor-
tant and can be dangerous [8]. 

Nowadays we know three main pathway for transmission 
of this parasite to human: first; ingesting oocyte form through 
contaminated water and foods, second; eating an infected tis-
sue and third; congenitally from the mother to her baby [9]. 

Transmission of this parasite to the human is primarily 
through ingestion its cyst form and / or its oocyst form. The 
cyst form of parasite may be present in previously infested and 
undercooked meat and its oocysts may be in contaminated 
soil, water, foods and vegetables [10]. 

The main reservoir of this parasite is cat. This domestic 
(and sometimes indoor) animal and other feline, are obligate 
hosts for T. gondii. The parasite reproduce sexually in the gas-
tro- intestinal system of these animals and shed up to hun-
dreds of millions of oocysts in their feces [9]. In environmental 
conditions the oocysts may undergo sporulation and contami-
nate the water and vegetables. Therefore by ingestion of these 
contaminated vegetables and water, infection will be happen 
in human and other warm blood animals [11]. In addition; in 
warm-blood livestock such as sheep, neat and pork, the par-
asite my developed to tissue cysts; and human by eating raw 
or undercooked infected meat may be infected by this parasite 
secondarily [12]. 

As said previously congenital transmission from mother to 
her baby is another route for transmission of the infection to 
the human [13]. 

Tachyzoite contaminated sperm and infected milk are 
other rare but potential routes of transmission [14]. There are 
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to two groups: first the patients which were household mem-
ber of seropositive patients (85 units) (group I), and second 
the patients which were household member of seronegative 
patients (85 units) (group II). Mean age of the patients were 
32.04±7.4 years. Mean age in men were 36.6±8 and in women 
were 29.8±6. 

In group I; 29 out of 85 (34%) were male and 56 out of 
them (66%) were female. In group II; 25 out of 85 (29.5%) 
were male and 60 out of them (70.5%) were female.

There was not significant statistical difference in ages and 
sexes between group I and group II (P = 0.098)

In our study 74 out of 170 patients (43.5%) were positive 
and 96 ones (56.5%) were negative for toxoplasma serology. 
The frequency of serology results was different between two 
groups (P= 0.01) (figure 1).

As it showed in table 1, 45 units out of 74 (60.8%) pa-
tients with positive serology are from group I and 29 units 
(39.2%) are from group II. 

On the other hand 52.9% of patients in group I are sero-
positive but 34.1% of patients in group II are seropositive (P = 
0.01) (table 1).

DISCUSSION

As we know; transmission of toxoplasma does not occur 
directly between the family members which are living in the 
same home. But because of the common source of water and 
food, infection may happen in them at the same time. There-
fore infection in one of the family members may be a key to 
think the hazard of infection in any other family members 
which is living with the index case.

Balasundaram et al. reported a big outbreak of toxoplas-
mosis as the largest acquired ocular toxoplasmosis in south 
India in which the suspected source of infection has been the 
common municipal drinking water [19]. They believe that large 
numbers of people of any age are at risk during an outbreak in 

Some notes about the selection of the final selected indi-
viduals were as below:

a) We defined household members as; the individuals which 
live in the same location at least for one month and they con-
sume from the same foods and water source in this time.

b) If a patient or his/her family didn’t consent to contrib-
ute in the study; one other patient would be selected

c) If a selected patient had not any other household mem-
ber, he/she would be omitted from the study and another pa-
tient would be selected.

d) In the cases in which, the final selected individual didn’t 
agree for blood sampling and study; we picked up one another 
household member of the selected family or we should repeat 
selection once again from the first stage.

e) If selected individual has had an immunosuppressive 
disease or he/she was on the immunosuppressive drugs he/she 
would be omitted from the study and another one would be 
substituted. 

After taking the blood from the selected individuals, se-
rums were separated and stored in -20ºC at the laboratory 
within 1 hour after being obtained.

In this study for evaluating the IgG and IgM anti-toxoplasma 
quantitative method is used. In this study we used kit: “DIA.PRO 
diagnostic Bioprobes Srl. Italy”. This kit has sensitivity and specific-
ity near 98% on the factory recommendations. At the time of lab 
test at first all the serum samples were exited from the freezing 
temperature and left at lab temperatures for 30 minutes. After 
that the test stages accomplished on kit guideline. At the end the 
results are read by Stat fax 2100 ELISA reader system. After collec-
tion the results of the serum samples; data were analyzed using 
Chi-square and independent t-tests by SPSS statistic program.

RESULTS

In this study 170 patients were enrolled. They settled in-

Figure 1  The frequency of patients in every groups (I and II)
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positive individual than the family members of a seronegative 
one.

In this study there were some limitations. In this research 
the family groups of the patients who has been attended to 
the laboratory were evaluated. If the patient selection were 
from the community, it would be better, but the budget of 
the study was limited and we had to select the patients from 
the laboratory. In addition, because of limited budget we had 
to select one patient from every selected family, it would be 
better to evaluate all the members of each selected family. It 
should be say that satisfying the persons “who had not any 
complaint” for blood test was very troublesome and we had to 
refer many times to the selected persons for satisfying them 
for blood test.

The conclusion of our data is that the chance of the mem-
bers of a family which are living in a same place, is nearly the 
same for toxoplasma infection. This fact show the potential of 
T. gondii to cause clusters of infections within families.

This is because of this fact that family members frequently 
share common exposures to water and food or other environ-
mental sources which may be contaminated with T. gondii.

Therefore it is better to screen the family members of per-
sons with toxoplasmosis especially when a pregnant woman 
and /or an immune-compromised person is living in the same 
family. 

On the other hand identification of a person with tox-
oplasma infection in a family could lead us to earlier imple-
mentation of appropriate preventive strategies and /or ther-
apeutic interventions to prevent transmission and/or to treat 
the infection in other members of family especially high-risk 
persons, such as pregnant women, HIV positive patients and 
other immune-compromised persons.
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these situations. They emphasized that when a case of toxo-
plasmosis is appeared in a community, some other cases would 
be present in the same community at the same time [19]. 

In another study in turkey which is conducted by Dogan-
ci et al a large outbreak of toxoplasmosis is reported in 171 
students from a boarding school in turkey. They suggest that 
this outbreak possibly happened following exposure to cat lit-
ter [20]. 

By attention to the pathways of toxoplasma transmission, 
infection may happen in the human everywhere in which a 
group of them living together in one place and consume from 
the same water and food sources.

Therefore this event also may happen in a smaller com-
munity such as a family; and the family members which con-
sume from the same source of food and water.

In addition it should emphasize that the life and health 
style in a community such as a family, is usually without 
changes. Therefore infection is not necessarily occur at the 
same time; and the members of a family may infected at dif-
ferent times. Thus all identified family/household members can 
be categorized as acutely infected (before last 6 months), re-
cently infected (between before 6-12 months) and chronically 
infected (more than before 12 months) [18].

On the other hands sometimes the evidence of infection 
in family members may be only a positive toxoplasma serology.

By attention to the above facts, the existence of clusters 
of patient in a community (and family) will be debatable. Of 
course in these communities (and families) except for situa-
tions of sharing common food, other risk factors are not dif-
ferent; therefore only on epidemiologic and clinical informa-
tion; clusters of cases within a family can be predictable [17].

Contopoulos et al. in their study evaluate clustering of 
toxoplasma infections within families of congenitally infected 
children and they conclude that in these cases; many fathers 
and mothers became infected at the same time.

All of these studies and our study emphasized that in a 
community or family the risk for toxoplasmosis is nearly equiv-
alent for all the members. 

In this study we identified that the frequency of seroposi-
tive toxoplasma persons is higher in family members of a sero-

Group I

Seropositive patients 
(n=85)

Group II

Seronegative patients 

(n=85)

OR (CI95%) P- value

Age, media (± SD 30.8 ± 6.6 32.9 ± 7.8 0.93 0.07

Sex, male (n, %) 29 (34%) 25 (29.5%) 1.2 0.09

Sero-positivity (n, %) 45 (53.9%) 29 (34.1%) 2.17 0.01

Table 1  Frequency of toxoplasma sero-positivity in household 
members of studied patients

SD: standard deviation; CI: Confidence interval 95%; OR : Odds ratio
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