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ABSTRACT

Autochtonous leptospirosis is an emerging zoonotic disease in Europe, particularly in France.
We report a case of leptospirosis in a 36 year-old man, who is a recently arrived migrant from
Tunisia and lives in a squat. He suffered from pulmonary and neurological involvement as
well as hepatitis. Seven rats (Rattus norvegicus) were trapped in the squat where the patient
lived. Leptospira spp. DNA was detected in the kidney of one rat, highlighting the most likely
source of contamination. In addition to the classic recreational or professional exposure to
fresh water and practice of outdoor sports as a source of leptospirosis contamination,
unhealthy living conditions (homeless or squatting) and therefore frequent exposure to rats,

are another risk factor for leptospirosis in Europe.

Introduction

Leptospirosis is an endemic zoonosis worldwide with a million cases per year, including
500,000 severe cases, and a mortality of around 60,000 cases per year (1). This infectious
disease is mainly encountered in South America, the Caribbean, South Asia and Oceania,
favored by the tropical climate, stagnant waters and floods, as well as precariousness in urban

areas (1). Severe forms of human leptospirosis are mainly associated with the serovar
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Icterohaemorrhagiae present in Rattus norvegicus (2, 3). In France, the incidence of all forms
of leptospirosis is one of the highest in Europe with an increase in the number of cases since
2014, i.e. 600 cases per year with an incidence of 1 case per 100,000 inhabitants (4).
Nevertheless, most of the cases (85%) are imported (4). Here, we report the clinical case of a
patient suffering from autochthonous leptospirosis in Marseille, France, as well as the

epidemiological survey of this patient living in a squat.

Case report

In 2018, during the winter season in December, a 36-year-old man was admitted in infectious
diseases ward in Marseille (France) with fever, cough with hemoptysis, headache, stiff neck
and photophobia, arthralgia, myalgia and jaundice. The symptoms were present for five days
ago. This man was born in Tunisia and arrived in France three months ago. He left with his
two children and wife in unsanitary conditions in a squat with presence of rat’s infestation.
Upon arrival to the emergency department, the patient had fever at 38.5°C and dyspnea
(respiratory rate 28/min) with cough and hemoptysis. He also presented meningismus
syndrome with headache, neck stiffness, photophobia, phonophobia and scleral icterus. His
main complaint was diffuse body pain with severe myalgia, especially his involving calves.
Laboratory revelated an inflammatory syndrome with white blood cells at 18 giga/L, hepatic
dysfunction (AST: 70 UI/L, ALT: 105 IU/L), jaundice (Total bilirubin: 54 pmol/L,
conjugated bilirubin: 44 pmol/L,) and acute kidney injury (creatininl 16 pmol/L). A chest and
CT scan showed bilateral interstitial infiltrates (Fig. 1). A lumbar puncture was performed and

revealed liquid that looks like rock water with hypercellularity (lymphocyte count at: 100

3
cells/mm , including 80% mononuclear cells); glucose was 2.10 mmol/L and proteins were

0.67 g/L. Cerebrospinal fluid (CSF) cultures were sterile. Treatment with ceftriaxone 100
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mg/kg every 12 hours daily and acyclovir 15 mg/kg every 8 hours was empirically initiated.
After negative Herpes virus specific PCR, acyclovir was stopped and ceftriaxone was
continued alone. Leptospirosis specific PCR targeting the 16S rRNA gene (6) was performed
as from blood and urine and was found to be positive while detection was negative from CSF.
In addition, the serology performed with a commercially available ELISA kit for both IgG
and IgM (Institut Virion Serion GmbH, Warburg, Germany) showed positive I[gM. The
microscopic agglutination test (MAT) performed on serum was positive antibody titers for
Leptospira interrogans Icterohaemorrhagiae Copenhageni (1/640), Bratislava (1/10) and
Serjoe (1/160). Two and a half months later, the patient's serum was positive for Copenhageni
(1/640), Icterohaemorrhagiae (1/160) and Serjoe (1/80). The patient received seven day of
ceftriaxone resulting clinical improvement and discharge from hospital. He had complete
clinical recovery one month post hospitalization. Interrogation of the patient showed that he
lived with his family on the ground floor of a building. He had observed rat infestation
outside his front door. Five weeks post hospitalization, an epidemiological veterinary
investigation was conducted at the patient's home. Trapping was performed for four
consecutive nights along the vicinity of a river and seven rats (Rattus norvegicus) were
captured. After general anesthesia (ketamine) and euthanasia, the rats were autopsied.
Serological analyses of these rats were performed using a MAT with a dilution threshold of
1:10 of 23 leptospire serovars. All the rats were serologically negative. The detection of L.
interrogans DNA was performed according to the amplification protocol of the 16S locus of
ribosomal DNA to which duplex PCR, amplification of the secY locus was added (5, 6). PCR
was positive on the kidneys of one rat. Sequencing was not possible. All liver, lungs and urine

samples were negative.
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Discussion

We report a case of autochtonous human leptospirosis in Marseille (France) assessed by a
veterinary survey exploring the source of contamination. We detected Leptospiral DNA in the
kidney of one rat surrounding the housing of the patient, suggesting that it could be a possible
source of contamination. We used a validated PCR technique with validated positive and
negative controls, allowing prompt diagnosis in the patient, and DNA detection in the rat. The
rat with positive kidney PCR had negative serology (at 1:10), which can be explained by the
fact that animal reservoirs generally have immune tolerance to host strains (5). It is also
possible that the infection in the trapped rat had occurred recently before it seroconverted.
The genus Leptospira includes 24 species, including 10 pathogens and more than 300
serovars. Some mammals are likely to harbor leptospires. Nevertheless, rodents are
asymptomatic carriers, while dogs and livestock are susceptible animals (1, 7). Classical risks
factors for Leptospirosis in Europe are recreational or professional exposure to fresh water
and practice of outdoor sports, especially in the rivers after heavy rain (8, 9). However, urban
or peri-urban leptospirosis has been reemerging in Europe in recent years, with reports from
Italy, Greece and south of France (Marseille) (3, 7, 9, 10). France reports one of the highest
endemicity levels in Europe, but this is mainly due to cases from the French overseas
territories, with an incidence in these regions up to 10 to 100 times higher than in mainland
France (4). In a clinically compatible context, the association of fever, hepatitis with jaundice,
acute kidney injury, conjontcivitis and neurological symptoms sould evoke the diagnosis. In
most leptospirosis human cases diagnosed in metropolitan France, the origin of leptospires is
unknown. They are often summer cases related to the aquatic activities (4,12). No case of
infection in the city among precarious people (immigrants without papers living in squats) has
been described in France and only few case in the USA, Japan and Portugal, in a homeless

person (13, 14,15,16). The proliferation of rats has already been implicated as a possible
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reservoir and source of transmission of leptospirosis in Marseille France, associated with the
accumulation of garbage and rainfall (7). Our case is original and the associated veterinary
investigations, rarely highlighted in the literature, illustrate the persistence of this reservoir in
Marseille. This case also highlights that recent immigration and unstable housing (homeless
or squatting) with subsequent rat exposure is another risk factor for leptospirosis that should
be taken into account by the clinicians. Our case is in addition to those already described

recently. Leptospirosis of the homeless in cities is a topical disease (17).

Fig. 1. Chest Ct-Scan of the patient showing interstitial bilateral pneumonia.
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