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Abstract:

Background: Toxoplasmosis is a parasitic infection caused by an intracellular protozoan named Toxoplasma gondii. Its prevalence
had been investigated in several studies throughout the world showing that it varied from one country to another. In contrast,
few studies had been carried out on this infection across the kingdom of Morocco, hence the objective of this work, which is
the determination of Toxoplasma gondii seroprevalence in the region of Marrakech-Safi.
Methods: The serological results of a cohort of 5692 patients were reviewed retrospectively. Those patients had been into different public and private medical laboratories in the region of Marrakech-Safi for a toxoplasmosis serology, requested between
the 1st January, 2014 and 31st December, 2016. According to each laboratory, the techniques adopted for this serology were
ELISA (ELFA, MEIA, EIA) and CMIA.
Results: The results showed that for pregnant women, the overall seroprevalence in the study region were 28.88%.
Conclusion: The variation of Toxoplasma gondii seroprevalence is related not only to climatic factors but also to lifestyle, eating
habits, socio-economic status and hygiene conditions. In this study, we noticed that in Morocco, as in other countries, pregnant
women encounter several difficulties when serologic screening for toxoplasmosis.
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Introduction
Toxoplasmosis is one of the more common parasitic zoonoses world-wide, caused by the protozoan named Toxoplasma gondii.1-2-3 This parasite is capable to infects virtually
Corresponding author:
Jamaleddine Hafid,
Laboratory of Foods,
Environment and Health.
Faculty of Sciences and Techniques-Gueliz,
Cadi Ayyad University,
Marrakech, Morocco,
Email: hfjamal@yahoo.fr
African
Health Sciences

59

all warm-blooded animals. Felids such as domestic cats
are the only known definitive hosts in which the parasite
may undergo sexual reproduction.2-3-4-5 The seropositivity
infection is highly variable depending on the country. It
depends on the living conditions, culinary habits, cultural
and economic factors, climatic factors and hygienic conditions1-3-6.
Humans are infected by ingestion of cysts in meat products or by ingestion of soil, water or food contained sporulated oocysts from faces of felines. However, the relative
share of the different modes of contamination remains
poorly known7-11. Under these usual circumstances, it is
necessary to add transmission by transplacental route,
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organ transplantation, transfusion and rarely laboratory
containation. In Morocco, a few works have been devoted to T. gondii, in general and to human and animal toxoplasmosis in particular, despite the consequences that this
infection may cause.
Indeed, the few studies carried out since the 1970s to
evaluate the seroprevalence of toxoplasmosis in humans
have shown that it varied from one city to another, ranging from 33.3% among women of child bearing age in
Marrakech city to 50.6% among pregnant women in Rabat city12,13, however the national prevalence of toxoplasmosis remained unknown. Moreover, in order to know
the rate of T. gondii carriage by animals intended for human consumption and consequently their role in the contamination by this parasite, an epidemiological study, have
been carried out in 2004 by Belbacha and collaborators14,
in Marrakech on sheep and revealed a rate of 30%, which
is very close to that found by Sawadogo and collaborators
in 200515. Otherwise, a lower prevalence of 9.87% was
found in cattle in 200816, in the same region.

The objective of our study is to retrospectively
determine the seroprevalence of toxoplasmosis among
pregnant women in four cities in Marrakech-Safi region,
and to explain, as far as possible, its relation to climatic
and socio-economic factors. This will make it possible to
assess the quantitative risk related to this parasitosis.

This retrospective study involved a cohort of 5692
patients. These patients were sent to eight public and
private medical laboratories in the region of Marrakech-Safi, for serological of toxoplasmosis between 1 January 2014 and 31 December 2016. In more than 98% of
cases, it was systematic pregnancy-related surveillance.
All data were collected in public and private medical analysis laboratories while respecting ethics.

The immunoenzymatic techniques ELISA such
as ELFA (Vidas® Toxo IgG, Mini Vidas ® Toxo IgG),
MEIA (Axsym® Toxo IgG) and EIA.
Microparticle immunological Assay CMIA (Architectoxo IgG, Access® ToxoIgG)

Serological tests
According to each laboratory, the techniques adopted for
this serology are:
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Material and methods
Population studied
This study was performed in Marrakech-Safi region.
It is located in the center of Morocco and made up
into the following citys: Al Haouz, Chichaoua, El Kelâa
des Sraghna, Essaouira, Marrakech, Rehamna, Safi and
Youssoufia.
To determine the effect of climate on seroprevalence, the
study was carried out in four cities. Two coastal cities (Essaouira and Safi) and two indoor cities (Marrakech and El
kalaa des Sraghna) (figure 1).

The tests adopted by the laboratories have different
thresholds of positivity, for titration of IgG. Our study
was based only on the results validated by biologists (positive or negative) without the comparison of the values of
the IgG titers obtained by the laboratories.

60

Results
erage of 27.7 years. The age range for which most pregSocio-demographic data
nant is immune is between 15 and 20 years (Table 1)
The age of patients ranged between 15 and 52 with an av-

Table 1: Serological profile of pregnant women by age group
Marrakech
Age range

Number

<20
20-25
26-30
30-35
36-39
>40

60
497
732
159
117
41

Essaouira

Seroprevalence
%

9 ,56
13 ,09
21,74
30,50
37
42,85

Number

Safi

Seroprevalence
%

46
239
308
327
86
12

Number

Seroprevalence%

270
569
628
469
262
90

18,45
22,56
30,77
38, 58
44,02
50 ,11

10,06
16,47
25,65
36, 80
40,15
45 ,29

The seroprevalence increased significantly with age: for
example, from 8,25 to 18,45% among the under 20s and
42,46 % to 52, 11% after 40 years.

El Kelaâ des Sraghna
Number

Seroprevalence%

62
175
186
144
71
28

8,25
15,63
23,33
30,48
37,94
42,46

It also varied with the socio-economic level of mothers,
with higher seroprevalence among those screened in public laboratories.

Table 2: T. gondii seroprevalence in pregnant women according to the type of laboratory
City

Seroprevalence in %
Public Analysis Laboratories
Private analysis laboratories

Marrakech

31,49

21,06

Essaouira

--

20,92

Safi

36,42

31,27

El
Kelaâ des Sraghna

--

26,1

Serological data
seroprevalence in the Marrakech-Safi region is 28.88%. It
The results showed that in pregnant women the overall is 26.28% in Marrakech, 28.92% in Essaouira, 33.84% in
Safi and 26.49% in El Kelaâ des Sraghna (Table 3).
Table 3: T. gondii seroprevalence in pregnant women according to the year.

City
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Sample

Seroprevalence%

2014

2015

2016

Mean of seropositivity %

Marrakech
Essaouira

1606
1018

26,92
27,69

26,35
30,21

25,58
28,86

26,28
28,92

Safi
El
Kelaâ des Sraghna

2288
666

36,49
26,78

33,58
26,1

31,45
26,6

33,84
26,49

Total

5578

29,47%

29,06%

28,12%

28,88%
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Discussion
The prevalence that we observed in this work (28.88%) is
close to that noted by Biava et al. (1983) in the region of
Marrakech12 which was 33.3%. On the other hand, this
prevalence remains lower than that found by El Mansouri
et al. 2007 in the region of Rabat (50.6%)13. The most
likely hypothesis to explain the low observed prevalence
is related to the climate factor that has a significant effect
on oocysts in the environment. The region of Marrakech is semi-arid characterized by very hot summers and
harsh winters, which might influence the transmission of
parasites, leading to a low probability of their survival.
On the other hand, the city of Rabat is characterized by
a Mediterranean climate with cool and rainy winters and
moderately hot summers, rarely exceeding 30°C, which
would favor the conservation of oocysts in soil and food
that are usually consumed raw. Our results confirm those
of Lélu et al.,6 which showed a significant effect of damp
and dry conditions on the inactivation of oocysts. Indeed, the proportion of T. gondii oocysts surviving after
100 days under dry conditions was estimated to be 7.4%
against 43.7% in damp conditions.
Unlike the seroprevalence in Essaouira (28.92%), which
is slightly higher than those of the cities of the interior namely Marrakech and El Kelaâ des Sraghna, that of
the city of Safi is significantly higher (33, 84%) (Table
3). This could also be explained by the climate effect on
the maintenance and sporulation of T. gondii oocysts. In
addition, the comparison of seroprevalence within cities
during the three years of study shows that it does not
fluctuate significantly from year to year.
On an international scale, our result of 28,88% is close
to that determined in some countries as Libya (Tripoli)
18,14%17 and Mali (Kolle) 27%.18 On the other hand high
prevalences have been identified in other countries such
as Madagascar (Antananarivo) 83,5%19, Congo (Kinshasa) 80,3%20, Cameroun (Douala) 77%21. These differences can be explained by the climatic factors that influence
transmission of the parasite. In Africa, there is a gradient
of seroprevalence from 10% in semi-arid areas to nearly
80% in the wet tropics22. The variation of prevalence between these studies is related not only to climatic factors
but also very often to lifestyle, eating habits, socio-economic status and hygiene conditions.
According to this study the main factors associated with
prevalence were age and region. In Morocco the prev-
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alence of toxoplasmosis in pregnant women increases
with age (Table 1), this relationship has already been observed in several studies13-23-24-25.
The seropositivity rates recorded in public laboratories
were higher than those recorded in private, The highest
rate was observed in Marrakech as showed in table 2. This
could be explained by a difference in the socio-economic
level of patients (economic level, level of education). In
fact, most patients who had access to private laboratories are informed and advised by their gynecologist about
anti-Toxoplasma prevention, and are able to bear the cost
of analysis. On the other hand, the majority of those who
are screened in public laboratories are beneficiaries of
the Medical Assistance Plan (RAMED), and have never
heard of toxoplasmosis
We also found that there is a lack of monitoring during
pregnancy, knowing that only 11% of pregnant women
in our study were followed during their pregnancies, of
which 76.4% received only a single control seropositivity,
which is very low compared to the number of monthly serological tests for toxoplasmosis recommended in
pregnant women.
Conclusion
The overall seroprevalence of toxoplasmosis in pregnant
women in our study is 28.88%. These data show that
71.22% of pregnant women are likely to become infected
during pregnancy because of their lack of antitoxoplasmic immunity with a risk of congenital toxoplasmosis for
the fetus.
The variation in prevalence is related not only to climatic factors, but also very often to lifestyle, dietary habits,
socio-economic status and hygiene conditions. It would
be interesting to extend this survey to the others regions
of Morocco.
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