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Introduction

Toxoplasmosis is a parasitic disease with a worldwide distribution caused by the protozoan Toxoplasma gondii [START_REF] Montoya | Toxoplasmosis[END_REF]. In immunocompetent patients, Acute Acquired Toxoplasmosis (AAT) is asymptomatic in 80-90% of cases. When AAT is symptomatic, the clinical symptoms are usually benign and polymorphic with any combination of adenopathy, fever, myalgia, arthralgia and mild to severe asthenia [START_REF] Sepúlveda-Arias | Toxoplasmosis as a travel risk[END_REF]. Occasionally, serious lethal forms have been reported in immunocompetent patients, particularly in South America, with a clinical picture of pneumopathy and dissemination to the organs. These severe forms are linked to a wild, forest-based cycle of T. gondii with highly divergent strains in Amazonia [START_REF] Demar | Acute toxoplasmoses in immunocompetent patients hospitalized in an intensive care unit in French Guiana[END_REF][START_REF] Carme | Severe acquired toxoplasmosis caused by wild cycle of Toxoplasma gondii, French Guiana[END_REF]. The use of new genotyping tools such as PCR analysis of restriction fragment length polymorphisms (PCR-RFLP) or microsatellites markers has resulted in a refinement of the distribution and genetic diversity of T. gondii strains circulating in different parts of the world, with a predominance of genetically close strains circulating in the Northern hemisphere and a great genetic diversity of strains in South America [START_REF] Shwab | Geographical patterns of Toxoplasma gondii genetic diversity revealed by multilocus PCR-RFLP genotyping[END_REF]. Although recent studies have been carried out in Asia and Africa, data concerning the genotypes circulating in tropical regions of these two continents are still incomplete [START_REF] Galal | Toxoplasma and Africa: One Parasite, Two Opposite Population Structures[END_REF][START_REF] Chaichan | Geographical distribution of Toxoplasma gondii genotypes in Asia: A link with neighboring continents[END_REF]. Genetic analysis of African isolates suggests a distinction between strains circulating in arid or desert regions of Africa and those circulating in tropical Africa which, like the atypical strains in South America, may be more virulent in humans [START_REF] Galal | Toxoplasma and Africa: One Parasite, Two Opposite Population Structures[END_REF]. However, few clinical descriptions support this hypothesis in humans and imported cases are rarely described [START_REF] Beltrame | Recurrent seizures during acute acquired toxoplasmosis in an immunocompetent traveller returning from Africa[END_REF]. Recently, a severe case of toxoplasmosis in an immunocompetent patient who had returned from Senegal was confirmed at the General Hospital of Tourcoing, France [START_REF] Gachet | Acute toxoplasmosis in an immunocompetent traveler to Senegal[END_REF]. This observation suggests that there may be a risk of T. gondii infection in travellers returning from tropical regions such as South America or Africa [START_REF] Sepúlveda-Arias | Toxoplasmosis as a travel risk[END_REF]. This prompted us to carry out a survey of French cases of severe toxoplasmosis acquired on the African continent, particularly tropical Africa, in immunocompetent patients.

Materials and Methods

Study design

Data for imported French cases of severe toxoplasmosis acquired between 2013 and 2018, in immunocompetent patients who have recently visited or originated from tropical Africa, were collected retrospectively in 2018.

Data collection

A standardised questionnaire was sent to all members of the network of the French Association of Teachers and Hospital Practitioners, Parasitology and Medical Mycology (ANOFEL; l'Association Française des Enseignants de Parasitologie et Mycologie) and the Infectious Diseases Society, French Language (SPILF; Société Française de Pathologie Infectieuse de Langue Française). The French National Reference Centre for toxoplasmosis (NRCT) was also consulted in order to clarify, wherever possible, the different genotypes found.

Epidemiological data including the country of origin/visited and potential risk factors were investigated. Toxoplasmosis was considered as being imported from Africa based on epidemiological data consistent with acquisition in tropical Africa, such as: a short delay between the appearance of clinical symptoms and the date of return, consumption of raw meat when residing in Africa or during the journey, and on the basis of microbiological arguments for acute acquisition. The main clinical manifestations and biological markers reported in the literature for severe forms of toxoplasmosis in tropical regions were investigated, as well as the results of imaging, therapeutic management and outcome of the patient. All patients gave their informed consent for the use of the data. The consents were obtained by the physicians during the hospital stay of patients and entered in the patient records. Altogether, we received fifteen negative answers and ten members of these networks have filled the questionnaire.

Criteria for inclusion and exclusion of patients

All cases of AAT in immunocompetent patients with microbiological (serological methods, detection of DNA by PCR and genotyping) and epidemiological evidence of acquisition from Africa were included. HIV-status and immuno-phenotyping, when available, was recorded.

The serological status and/or detection of nucleic acids of patient for HIV infection was investigated in order to rule out toxoplasmosis in an immunosuppressed patient. In addition, all patients with criteria for immunosuppression other than HIV infection were also excluded from the study. These could be patients receiving prolonged high-dose systemic corticotherapy (>0.3 mg/kg/day for >3 weeks), recipients of solid organ or bone marrow transplants, patients receiving biotherapy or patients with malignant haemopathy. Patients were also excluded from the study if they presented differential diagnoses for acute imported tropical infections documented by serological methods or molecular biology (viral hepatitis, arboviral diseases, parasitoses…).

Microbiological diagnosis of toxoplasmosis

AAT was defined by the presence of IgM specific to T. gondii, a serological profile in favour of seroconversion with the appearance of IgG specific to T. gondii, or an increase in titre of IgG in two serum samples tested in parallel. The presence of different isotypes including anti-Toxoplasma IgG, IgM and IgA, calculation of the avidity index of IgG specific to T. gondii, presence of Toxoplasma DNA using in house technique or commercially available kit and genotype (performed in the NRCT) for microbiological confirmation of acute T. gondii infection were performed.

Differential microbiological diagnosis

The differential diagnosis for the main infectious diseases likely to be encountered in individuals returning from Africa were investigated in a questionnaire. In terms of viral diseases, test results for arboviral diseases (dengue, chikungunya, zika, as well as complementary investigations for West Nile virus and Rift Valley fever in patient), viral hepatitis, varicella zoster virus (VZV), herpes simplex virus (HSV), Epstein Barr Virus (EBV) and Cytomegalovirus infection (CMV) were noted, mentioning whether the diagnosis was serological-based, by molecular biology, or by a combination of the two methods. Diagnostic tests for parasites (Plasmodium spp., Trichinella spp., Toxocara spp., Strongyloïdes stercolaris, Schistosoma spp.) were also performed.

Results

Study population

A total of four patients were included in this study. Two patients were excluded, one patient with severe chronic ocular toxoplasmosis and another with severe toxoplasmosis imported to South America. For three patients included, symptoms were directly related to T. gondii infection and for one patient had a post-infection reactional syndrome (case 3). The demographic and epidemiological characteristics of these four patients are summarised in Table 1.

All patients were male and mean age was 34 years (Table 1). The country of origin was reported on a map available on the site: https://mapchart.net/africa.html. Countries of origin were all located in West and Central Africa, including two cases from Senegal, one from the Ivory Coast and one from the Republic of the Congo (Congo-Brazzaville) (Fig. 1).

No patient had an increased professional risk of exposure to this parasite. Four patients reported possible alimentary exposure to T. gondii. Three patients reported having consumed undercooked meat including lamb tartare direct from the farm or beef raw meat from large retail store. Three patients (cases 2, 3 and 4) reported having consumed fresh fruit and two patients had eaten raw vegetables.

Clinical characteristics of the patients

The clinical manifestations reported in the questionnaires are shown in Table 2. These started either in the country visited/lived in for cases 2 and 4, on immediate return from the country in patient 4 and 1 day after return for patient 1. Health-related repatriation was justified for patient 3.

Among the general signs, four patients presented with fever and asthenia and two patients had a change in general state. Lymphadenopathy was detected in patients 1 and 2 with involvement of the cervical, axillary and inguinal lymph nodes. Multiple infra-clinical axillary lymph nodes were observed on a thoraco-abdomino-pelvic scan for patient 4 but these were not detected on physical examination (Table 3). Hepatomegaly, splenomegaly and abdominal pain were reported in patient 1. Neurological signs were present in three patients with headache in two patients and motor deficit in cases 3 and 4. Patient 3 presented with a static cerebellar syndrome linked to cerebellitis and rhombencephalitis with involvement of the pairs of cranial nerves IV, VI and IX. Motor involvement in patient 4 was complicated by involvement of all four limbs, problems swallowing and dyspnoea. A single patient (case 1) presented with pneumopathy and pleural effusion. Respiratory symptoms were found in two patients. This was either inflammatory in origin (patient 3) or pneumopathy associated with thoracic pain of respiratory origin (patient 1). Myalgia was reported by three patients and contracture by one patient. Ophthalmological symptoms were characterised by the presence of chorioretinitis in cases 4. Case 3 differed from the other two cases by the presence of vertical and horizontal binocular diplopia consecutive to inflammation of oculomotor nerves IV and VI. A single patient had dermatological signs in the form of an exanthematous rubeolliform eruption on the trunk, back and arms.

Paraclinical, biological and radiological diagnosis

No patient presented with hypereosinophilia (counts >500/mm3 in the peripheral blood). Creactive protein (CRP) levels, which were measured to investigate the presence of inflammatory syndrome, were between 17 and 74 mg/l (normal range < 6 mg/l). Creatine phosphokinase was increased in patient 3 (2 times higher than normal range), detectable at a high levels in patient 1 (6 times higher than normal range ) and at a very high level in patient 4, reaching a peak of 77 000 IU/l (normal range 39-190 N<190 IU/l). Liver enzymes ASAT/ALAT (aspartate aminotransferase / alanine aminotransferase) were increased in case 3 and were 10-times normal values in patient 4 (normal range ASAT 15-40 ; ALAT 10-40 IU/l). Creatinine was moderately altered in patients 1, 2 and 3 (normal range 6-11 µmol/l) (Table 3).

Other biological data were also reported. Macrophage activation syndrome was found in patients 1 and 3. An inflammatory process was found in the cerebrospinal fluid of patient 3 with an intrathecal IgG index (Tibbling/Limb index). Haemostasis with a decrease in prothrombin time and factor VII was also reported. Lymphocyte immune-phenotyping showed major activation of CD8+ populations in patients 3 and 4 with an important population of γδ T-cells and an increase in the double-negative T-cell population in patient 3.

Imaging revealed the presence of mesenteric and retroperitoneal adenopathy in patient 1, axillary and inguinal adenomegaly in patient 2 and axillary lymph nodes without adenomegaly in patient 4. Encephalic magnetic resonance imaging (MRI) was not contributory in patient 3 (Table 3).

Microbiological diagnosis of T. gondii and differential diagnoses

The delay between the date of appearance of clinical symptoms and biological diagnosis of toxoplasmosis ranged from 10 days to 1 month. The serological diagnosis of AAT was confirmed in four patients (Table 4). The presence of anti-T. gondii IgG was confirmed in all four patients. IgM was detected by at least one technique in patients 1, 2, 3 and 4. A second technique confirmed the specificity of anti-T. gondii IgM in cases 1 and 4 with a high index by chemiluminescence in case 4. Seroconversion was confirmed in patients 1 and 3. Specific IgA antibodies (Platelia TM TOXO IgA, Biorad) were found at high levels in patient 4 (8.07; threshold of positivity of 1). Measurement of the avidity index for IgG specific to T. gondii was weak but supported recent infection in four patients. Molecular diagnosis confirmed infection by T. gondii in four patients. T. gondii DNA was found in blood from patients 1 and 4, in bronchoalveolar lavage fluid and bone marrow from patient 1, in aqueous humour from patients 4, in axillary lymph node from patient 2 and in a muscle biopsy from patient 4. Genetic analysis of the T. gondii DNA performed at the NRCT with 15 microsatellite markers [START_REF] Ajzenberg | Genotyping of Toxoplasma gondii isolates with 15 microsatellite markers in a single multiplex PCR assay[END_REF] showed a preponderance of genotype Africa 1 (2/4 isolates). Genotyping for patient 4 resulted in the amplification of only one microsatellite marker out of 15 tested and did not enable us to reach any formal conclusions about the Africa genotype, but the allele showed that the strain was different from the classical type II circulating in Europe. Histological examination of the muscle biopsy from patient 4 revealed many myocyte necroses with perimysial and endomysial granulomatous and lymphocytic inflammation in contact with the necrotic fibres (Fig. 2a). The use of an anti-T. gondii antibody demonstrated a Toxoplasma cyst filled with bradyzoites leading to the diagnosis of Toxoplasma polymyositis (Fig. 2b andc).

The differential diagnoses for imported infectious diseases were investigated for all cases and have been excluded (Table 4). The presence of the different pathogens mentioned above was investigated in patient 3 by molecular biology on CSF and all tests were negative.

Serologies for Borrelia burgdorferi and rickettsiosis were also negative. Investigations for Listeria and mycobacteria were not contributory. Concerning parasitic infections, patient 1 presented with acute malaria which was treated for a 3-days (from 13/01 to 15/01) regimen.

Treatment and outcome of the patients

Two patients received treatment with pyrimethamine in combination with sulfadiazine (Table 5). Clindamycin was used in patient 2 who presented with skin manifestations. Patient 3 was given corticosteroids due to the post-infectious neurological presentation. The duration of pyrimethamine-based treatment recommended for severe forms of toxoplasmosis is between 2 weeks and 6 weeks. The patient 4 with chorioretinitis were given supplementary treatment with cotrimoxazole for 1 year. Complete cure was obtained in all four patients. However, the case of chorioretinitis presented with ocular sequelae with persistence of the decrease in visual acuity despite baseline antibiotherapy with pyrimethamine and follow-on therapy with cotrimoxazole. The other patients had complete resolution of their clinical symptoms after the administration of antibiotherapy or corticosteroids.

Discussion

Although T. gondii was discovered in 1908 in North Africa, there have been few studies on the genetic diversity of strains on this continent and severe clinical presentations are rarely reported in immunocompetent patients [START_REF] Ferguson | Toxoplasma gondii: 1908-2008, homage to Nicolle, Manceaux and Splendore[END_REF][START_REF] Mercier | Additional haplogroups of Toxoplasma gondii out of Africa: population structure and mouse-virulence of strains from Gabon[END_REF]. The small number of cases reported in our study reflects this position perfectly. A search of the literature on Pubmed (key words: toxoplasmosis, immunocompetent, Africa) identified five cases of toxoplasmosis in immunocompetent patients living or returning from Africa (Fig. 1). The first case of severe toxoplasmosis was described in 1946 in an American soldier having served in the North of Africa and who died of toxoplasmic encephalitis [START_REF] Callahan | Human toxoplasmosis; a clinicopathologic study with presentation of five cases and review of the literature[END_REF]. A second case was reported in 1951 in a European Caucasian patient who presented with exanthematous eruptive fever while sojourning in the Democratic Republic of the Congo [START_REF] Giroud | Exanthematous fever and toxoplasmosis in central Congo][END_REF][START_REF] Giroud | New results in Rocky Mountain spotted fever and toxoplasmosis in the Central Congo][END_REF]. This case was similar to patient 2 in the present study, due to the febrile rubelliform eruptions on the trunk, back and arms.

These cutaneous manifestations are rare in immunocompetent patients with an incidence of 14% in a small series of cases of imported toxoplasmosis [START_REF] Anand | Acute primary toxoplasmosis in travelers returning from endemic countries[END_REF]. A case of fatal encephalitis was described in 1954 in a 4.5-year-old European child living in Witwatersrand in South Africa. The patient presented with a change in general state, fever and convulsions which were complicated by coma with involvement of the cerebral trunk (decerebration) leading to death. A histological analysis of the cerebral cortex post-mortem identified pseudo-cysts of T. gondii [START_REF] Becker | Toxoplasmic encephalitis in South Africa; report of two cases[END_REF]. Another case of encephalitis was also reported in 1987 in a 19-year-old patient in a military hospital in Pretoria, South Africa. The clinical symptoms included problems of consciousness, confusion, myoclonus and pyramidal syndrome. The diagnosis was confirmed serologically with an increase in levels of IgG and the presence of IgM to T. gondii. The evolution was favourable after 6 weeks of treatment despite the persistence of more active reflexes on the left side and small tremors of the left hand [START_REF] Grant | Toxoplasma gondii encephalitis in an immunocompetent adult. A case report[END_REF]. However, there was no robust proof of the immune status of these three patients. Unexpectedly, no case of encephalitis has been described in our case series. More recently, a case was described in 2016 in a 15-yearold European Caucasian returning from a trip to Ethiopia. This patient had multiple cervical adenopathies associated with recurrent seizures with the last seizure 7 days after the diagnosis [START_REF] Beltrame | Recurrent seizures during acute acquired toxoplasmosis in an immunocompetent traveller returning from Africa[END_REF]. Although a relatively small number of cases have been described in the literature, it is reasonable to think that the number of cases should probably be higher in immunocompetent patients since the prevalence is high in males in Africa [START_REF] Pappas | Toxoplasmosis snapshots: global status of Toxoplasma gondii seroprevalence and implications for pregnancy and congenital toxoplasmosis[END_REF]. Furthermore, the sero-prevalence of toxoplasmosis in the farm animals that are most widely consumed in Africa is very high, suggesting a potential risk of infection linked to the consumption of these meats [START_REF] Tonouhewa | Toxoplasma gondii infection in meat animals from Africa: Systematic review and metaanalysis of sero-epidemiological studies[END_REF]. Rare data point to a high sero-prevalence in wild cats in Africa, suggesting frequent contact of these animals with the parasite and excretion into the sparsely populated environment [START_REF] Cheadle | Seroprevalences of Neospora caninum and Toxoplasma gondii in nondomestic felids from southern Africa[END_REF][START_REF] Penzhorn | Seroprevalence of Toxoplasma gondii in free-ranging lion and leopard populations in southern Africa[END_REF].

In French Guyana, the presence of a forest-based cycle coexisting with a domestic cycle in coastal areas has implicated the domestic cat. In addition, the majority of immunocompetent patients have mentioned the consumption of game hunted in the forest [START_REF] Carme | Severe acquired toxoplasmosis caused by wild cycle of Toxoplasma gondii, French Guiana[END_REF]. By analogy, it seems logical to find a forest cycle in the humid tropical forests of Africa with wild Felidae as definitive hosts as domestic cats are absent from this biotope. The majority of cases are probably not reported on this continent due to a lack of information on this protozoosis, a diagnosis which is not investigated systematically in cases of fever, but also because of the lack of access to different diagnostic tools including molecular methods or genotyping [START_REF] Efunshile | Toxoplasmosis -Awareness and knowledge among medical doctors in Nigeria[END_REF][START_REF] Ohiolei | Toxoplasmosis in Nigeria: the story so far (1950-2016): a review[END_REF].

In toxoplasmosis, neurological involvement is extremely common among immunosuppressed patients, particularly in HIV-positive patients with AIDS, of which a large number have died [START_REF] Dubey | A review of toxoplasmosis in humans and animals in Ethiopia[END_REF]. However, as shown by the cases reported in the literature and our series, neurological manifestations can also be found in Africa in immunocompetent patients.

In our series, patient 3 had an atypical neurological reaction termed: post-infectious acute cerebellar ataxia. This syndrome can appear after infection involving a range of pathogens including viruses, bacteria, fungi and protozoa. Although it is rare, acute cerebellar ataxia is more particularly described after infection with Plasmodium falciparum, which, like T. gondii, is a protozoan belonging to the phylum Apicomplexa [START_REF] Senanayake | Delayed cerebellar ataxia complicating falciparum malaria: a clinical study of 74 patients[END_REF]. This syndrome consecutive to malaria was first described in Sri Lanka in 1984 and then in other areas of the world such as Asia and Africa and mainly affects adults. The delay between the appearance of fever and ataxia varies between 3 and 41 days [START_REF] Carreira | Acute disseminated encephalomyelitis, a rare post-malaria neurological complication: Case report and review of the literature[END_REF]. Clinically, this syndrome is characterised by isolated signs of involvement of the cerebellum in a patient with no problems of vigilance or consciousness and without obvious radiological signs of cerebral involvement [START_REF] Senanayake | Delayed cerebellar ataxia complicating falciparum malaria: a clinical study of 74 patients[END_REF]. An immunological mechanism has been suggested to be responsible for this syndrome because the concentrations of cytokines (TNF, IL-2 and IL-6) in serum are significantly higher in these patients [START_REF] De Silva | Immune activation during cerebellar dysfunction following Plasmodium falciparum malaria[END_REF]. It should be noted that in patient 3, immune-phenotyping found hyperstimulation of CD8+ T-lymphocytes suggesting stimulation of the immune system.

Although T. gondii can infect virtually all of the nervous system, the anatomic sites most often affected are the cerebral cortex, thalamus, basal ganglions and mesencephalon. To our knowledge, this is the first case reported of post-toxoplasmosis acute cerebellar ataxia. A similar case was previously reported in the USA in an immunocompetent patient, presenting not only acute cerebral ataxia but associated with polymyositis and confusion [START_REF] Greenlee | Adult toxoplasmosis presenting as polymyositis and cerebellar ataxia[END_REF]. Patient 4 presented with polymyositis complicated by motor deficit of all four limbs, probably linked to these immunological factors. Like patient 3, his immune-phenotype revealed lymphocytosis affecting CD8+ T-lymphocytes associated with natural killer lymphocytosis and B-cell lymphopenia. Polymyositis can be caused by various infectious agents (viruses, bacteria and parasites) and is defined as an infection or acute intramuscular inflammation secondary to haematogenous dissemination of the pathogen into the skeletal muscles or stria. The parasites can then provoke myositis via direct lesions to the muscles but also by induction of an immune-pathological mechanism without directly attacking the muscles [START_REF] El-Beshbishi | Parasitic infections and myositis[END_REF]. In immunocompetent patients, polymyositis is rarely reported during T. gondii infections as only five cases have been described since 1990 [START_REF] Cuomo | Severe polymyositis due to Toxoplasma gondii in an adult immunocompetent patient: a case report and review of the literature[END_REF]. Patient 4 had comparable clinical and serological characteristics to cases published in a literature review, with the presence of chorioretinitis (reported in 2/5 cases), high levels of CPK (1-60-times normal) and clinical resolution after anti-protozoal treatment [START_REF] Cuomo | Severe polymyositis due to Toxoplasma gondii in an adult immunocompetent patient: a case report and review of the literature[END_REF]. Pulmonary involvement is mainly described in immunosuppressed patients whereas it is rare in immunocompetent individuals [START_REF] Leal | Toxoplasma gondii pneumonia in immunocompetent subjects: case report and review[END_REF]. However, in French Guiana, a majority of patients shows respiratory signs, of which 1/3 with respiratory distress necessitating a transfer in intensive care [START_REF] Carme | Severe acquired toxoplasmosis in immunocompetent adult patients in French Guiana[END_REF]. In a series of 11 patients, respiratory symptoms were complicated by respiratory distress and severe sepsis and patient prognosis was correlated with respiratory involvement [START_REF] Demar | Acute toxoplasmoses in immunocompetent patients hospitalized in an intensive care unit in French Guiana[END_REF]. These data agree with those in animals because, in a murine model of peritoneal T. gondii infection, the lung was the first organ affected and pneumopathy was the leading cause of death [START_REF] Derouin | Toxoplasma gondii: blood and tissue kinetics during acute and chronic infections in mice[END_REF]. It appears that Amazonian strains are more virulent and have a tropism for the lungs. Demar et al. suggested that this clinical particularity could be the result of over-stimulation of the host's immune response because this would not be adapted to such strains [START_REF] Demar | Acute toxoplasmoses in immunocompetent patients hospitalized in an intensive care unit in French Guiana[END_REF]. In our series, a single patient had pulmonary involvement and in the five cases described in Africa pulmonary involvement was not mentioned at all. It is difficult to form any conclusions on pulmonary involvement encountered on the African continent on the basis of these rare case reports.

Unlike strains circulating in the Northern hemisphere, those found in the tropical regions of South America are characterised by strong genetic diversity, both allelic and genotypic, associated with increase virulence in animals and humans [START_REF] Carme | Severe acquired toxoplasmosis caused by wild cycle of Toxoplasma gondii, French Guiana[END_REF][START_REF] Mercier | Additional haplogroups of Toxoplasma gondii out of Africa: population structure and mouse-virulence of strains from Gabon[END_REF]. However, this tendency is not clearly established in other tropical regions of the world such as Asia or Africa. Furthermore, benign or pauci-symptomatic forms of the disease have been described in tropical regions. Other hypotheses have been proposed to explain the clinical severity, including delayed diagnosis, genetic susceptibility of the host, parasitic stage, or the inoculum ingested [START_REF] Dardé | Toxoplasma gondii, "new" genotypes and virulence[END_REF][START_REF] Xiao | Strain hypothesis of Toxoplasma gondii infection on the outcome of human diseases[END_REF]. In our study, the delay between the onset of clinical symptoms, the biological diagnosis of toxoplasmosis and the start of therapeutic management was between 10 days and 1 month. Clinical cure was obtained in all five patients. No patient had any predictive risk factor for toxoplasmosis such as immunosuppression or professional risk. The risk factors for infection were similar to those reported in the literature. Consumption of raw meat, potentially containing a large quantity of live parasites [START_REF] Torgerson | The global burden of foodborne parasitic diseases: an update[END_REF], was reported by three patients, the consumption of raw vegetables by two patients and consumption of fresh fruit by three patients. The ingestion of oocysts by consumption of raw vegetables did not appear to be higher than the consumption of raw meat. The provenance of the foodstuffs was identified for two patients and this did not enable us to draw any conclusions on the risk of toxoplasmosis. It should be noted that unfortunately we did not take into account possible waterborne acquisition in our study.

One limitation of our study is the retrospective investigation of cases recorted at national level. The diagnosis of toxoplasmosis is not evoked systematically in severe infectious syndromes and genotyping is not performed systematically or cannot be performed at all, which prevented us from proving the African origin of the strains. In patient 3, epidemiological and serological data supported the acquisition of an African strain. In addition, our inclusion criteria focussed on severe forms of infection, which could be considered as an inclusion bias because benign forms do not require hospital admission and are therefore less frequently reported. Therefore, this study is an imperfect representation of the number of imported cases of toxoplasmosis in immunocompetent patients from tropical Africa. The main limitation to our study is the limited number of cases included. This allows us, at best, to discuss some of the clinical presentations reported in tropical Africa, but does not allow us to form any conclusions about the dominant forms encountered in this region.

Nevertheless, the cases reported in the literature consistently with our case series show that neurological and ocular forms of the disease appear to dominate. No conclusion is possible on pulmonary involvement which does not appear to be higher, unlike that reported with strains encountered in tropical regions of South America. The clinical presentations described to date in the literature, including those included in our study, are found mainly in West and Central Africa which could support the hypothesis proposed by Galal et al. that a distinction exists between the most virulent genotypes belonging to clade A found mainly in West Africa and the genotypes found in North or East Africa [START_REF] Galal | Toxoplasma and Africa: One Parasite, Two Opposite Population Structures[END_REF]. However, severe forms of toxoplasmosis have been described in South Africa and Ethiopia reinforcing the idea that other factors contribute to disease severity. It should be noted that the genotype Africa 1 (belonging to clade A) was found in 2/4 in our series. A prospective study should be carried out in order to confirm this hypothesis by the systematic investigation for AAT in patients presenting with a severe infectious syndrome on return from Africa. A serological survey should be carried followed by investigations for T. gondii DNA by molecular biology and complemented if possible by genotyping. Finally, our data suggest a possible risk of toxoplasmosis in travellers.

Conclusion

Cases of severe toxoplasmosis imported from tropical Africa in immunocompetent patients are rare in France. Nevertheless, data in the literature and our series suggest that toxoplasma infections acquired in West and Central Africa may be unusually severe with preferential neurological or ophthalmological involvement. Although rare, this aetiology should be evoked rapidly in a patient with a severe infectious syndrome who has recently returned from Africa, particularly West or Central Africa. Complementary genetic and epidemiological investigations should be carried in order to specify whether the strains found in tropical forests or more widely in tropical areas have a genetic diversity which is comparable to strains from Amazonia and to characterise possible virulence factors of T. gondii present in the forest-based cycle in Africa. Finally, residents and travellers should be provided with clear information on the necessity to avoid raw or undercooked meat or vegetables and to thoroughly wash fruit and vegetables before consuming them. 
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 11 Epidemiological characteristics and risk factors for the four patients with toxoplasmosis

		Case 1	Case 2	Case 3	Case 4
	Epidemiology				
	Gender	Male	Male	Male	Male
	Age (years)	23	35	34	33
	Profession	Business student Humanitarian aid	Sales	Electrician
	Nationality	French	French	Lebanese	French
	Country visited	Ivory Coast	Congo-Brazzaville	Senegal	Senegal
	Return date	10/01/2018	15/03/2017	29/08/2013 15/09/2017
	Mode of infection				
	Raw vegetables	No	Yes	Yes	No
	Raw fruit	No	Yes	Yes	Yes
	Raw meat	Yes	No	Yes	Yes
	Type of meat	Sheep	-	Beef	Na
	Origin of meat	Farm	-	Large retail	Na
	Na: not available				

Table 2 . Clinical characteristics of the four immunocompetent patients with severe disseminated or localized toxoplasmosis acquired in tropical Africa
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		Case 1	Case 2	Case 3	Case 4
	Clinical characteristics				
	Date of onset of	11/01/2018	02/03/2017	14/08/2013	Immediately after return
	symptoms				(15/09/2017)
	Fever	Yes	Yes	Yes	Yes
	Asthenia	Yes	Yes	Yes	Yes
	Change in general state	No	No	Yes	Yes
	Lymphadenopathy	Yes (cervical)	Yes (axillary and inguinal -	No	No
			bilateral)		
	Ophthalmological signs	No	No	Vertical /	
				horizontal	
				diplopia	
				(CN IV/VI)	

Table 3 . Biological and radiological characteristics of the four patients with toxoplasmosis
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	Case 1	Case 2	Case 3	Case 4

h CM Positive > 0,6 ; i ELFA Positive > 0,65 ; j CM Positive > 0,300 ; k CM Positive > 1 ; j Positive > 0,6 ; k CM Positive > 1 l ELISA Positive > 1
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