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Case presentation

An 18-year old Caucasian male, belonging to the group of men having sex with men (MSM), was admitted to the hospital due to fever (40°C), headaches and arthromyalgia that evolved with an erythematous rash.

The recent patient history revealed that 2 weeks ago he visited the South of France (French Riviera) with his parents, doing trips in the forest and collecting trash. Then he returned to Paris to complete his high school graduation, followed by a couple of days of wild camping with friends. While camping he was bitten by a tick on the back 72 hours before his admission.

The day after the tick bite he noticed an erythematous and purpuric rash (Figure 1) on his legs and pectoral area that was associated with fever and cephalalgia. Within 24 hours he presented an unusual fatigue, diarrhea, nausea and vomiting. At the Emergency Room, the clinical examination revealed a febrile patient, at 40°C, with hypotension (80/50 mmHg) and a generalized non pruritic macular rash that disappeared in vitropression. There were no neurological abnormalities.

Blood test showed elevated C reactive protein (150 mg/L) and neutrophilic leukocytosis, absence of renal dysfunction and normal transaminase values. Serologies for hepatitis C and B viruses, syphilis and HIV were negative.

In the hypothesis of a bacterial infection, antimicrobial therapy by 1 dose of amoxicillinclavulanate of 875/125 mg was administered intravenously and the patient was transferred to our department without clinical improvement the day after.

The cerebrospinal fluid (CSF) was clear and colorless. The CSF cell count was 2/mm 3 without red blood cells, hyperglycorachia (4.7 mmol/L) and normoproteinorrachia (0.22 G/L; reference value 0.20-0.40 G/L).

During the first hours of hospitalization, the appearance of the typical rash and the presence of tick bite history, made us suspicious of rickettsiosis and the patient got started on oral doxycycline 200 mg daily with rapidly a resolution of symptoms within 24 hours after his admission.

Blood culture at 48 hours came back positive for Neisseria meningitidis serotype B.

An antimicrobial susceptibility testing was performed following the guidelines of the European

Committee of Antimicrobial Susceptibility Testing (EUCAST) and showed that the strain was susceptible to all antibiotic tests, with the exception of a reduced susceptibility to amoxicillin that also applies to amoxicillin-clavulanate: MIC (minimum inhibitory concentration) > 0.5 μg/ml). In addition MIC to other antibiotics were as follows: cefotaxime (MIC <0.002 μg/ml), tetracycline (MIC 0.19 μg/ml), minocycline (minimum inhibitory concentration <0.064 μg/ml), tigecycline, ciprofloxacin and rifampicin.

Considering clinical and biological resolution under treatment (decrease from 18,000 WBC and a CRP level at 137 mg/L at day 0 to 4800 WBC and a CRP level at 10 mg/L at day 5), doxycycline was continued for a total of 5 days. Thereafter the patient was discharged with one dose of intravenous Ceftriaxone 1g administered for the eradication of pharyngeal carriage.

The patient was followed-up in consultation after one month for vaccination against other serotypes and further investigations revealed no complementary deficiency. He was considered cured with no sign of infection and normal biology. The patient declared the absence of other cases of infection in his close surroundings.

Discussion

In this case report, the atypical clinical presentation associated with the recent history of tick bite, was evocative of a potential rickettsial disease, considering the purpuric rash. So, it was decided to treat the patient with doxycycline. By luck, patient's strain was susceptible to cyclins which allowed full recovery.

Neisseria meningitidis is a gram-negative coccus acquired in the nasopharynx through respiratory spread. The most common manifestations are related to meningitis or bacteremia, but also it might result in localized infections such as arthritis or endocarditis (1,2).

One of the clinical manifestations of the meningococcal bacteremia is purpura fulminans, a rare syndrome of intravascular thrombosis which occurs due to both infectious and non-infectious causes. Infectious causes include meningococcal, streptococcal and staphylococcal sepsis, but the most frequent is meningococcemia [START_REF] Kravitz | Purpura fulminans due to Staphylococcus aureus[END_REF]. Viral and non-infectious etiologies were also described (primary varicella, HHV6 infection, deficiency of protein S or C).

The meningococcal disease is a life-threatening, but vaccine-preventable disease. The serogroups A, B, C, W, X and Y are responsible for the majority of meningococcal disease. In United States, the serogroup B caused 38% of all bacteremia included 69% of cases aged 18-23 years (4).

Using an alternative regimen to ceftriaxone, can be helpful in particular situations, notably in patients allergic to beta-lactams. Even if ciprofloxacin is deemed to be effective, the resistance of Neisseria group to fluoroquinolones was increased in the last decades, from 10% to almost 100% resistance, [START_REF] Yang | Antimicrobial susceptibility and molecular determinants of quinolone resistance in Neisseria gonorrhoeae isolated from Shanghai[END_REF][START_REF] Goold | No way back for quinolones in the treatment of gonorrhea[END_REF] particularly in men having sex with men (MSM). This led to other therapeutic alternatives including aztreonam (7). However, aztreonam's spectrum activity does not include gram-positive cocci such as Streptococcus spp. which is why using it can be very dangerous when dealing with a purpura fulminans. Also, in case of unclear anamnesis, meningococcal infection can be misdiagnosed such as illustrated in our case, and doxycycline might find its place in such conditions. Doxycycline has been proposed for decades in the prevention of bacterial meningococcal meningitis and therefore is known to be effective against Neisseria spp. However, the molecule is not usually tested in routine antibiograms, which in our case could be helpful. Moreover, doxycycline in MSM is a common regimen well validated and prescribed against STIs, especially in post-exposure prophylaxis (8). In the present case the patient was tested for Mycoplasma spp. and Neisseria spp. even though the urinary sample was tested after he received ceftriaxone and doxycycline, both came back negative. He was also negative for syphilis and HIV. Doxycycline is a lipophilic bacteriostatic antibiotic, which is completely absorbed after oral administration but not recommended for the treatment of bacteremia, but could be considered in an association. Our patient received an oral antibiotic, 2 times daily, for a total of 5 days.

Treating successfully bacteremia with bacteriostatic antibiotics was already described in staphylococcal infections, but using Tigecycline, a derivate from doxycycline, in intravenous administration (9).

Strains resistant to penicillin have been reported from a large number of countries and in

France the last report stated that 30% of Neisseria meningitidis are resistant to amoxicillin (10).

Overall our own experience describes an original alternative to treat Neisseria species.

The way to prevent morbidity and mortality following meningococcal disease is by vaccination.

Today the vaccinal recommendation includes the vaccine against A, C, W and Y serotype of Neisseria meningitidis. Our patient was infected by a B serotype and currently there is still no broad vaccine available covering all serotype B strains.
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This case report highlights the risk of misdiagnosis an authentic meningococcal disease presenting as a rickettsiosis. To the best of our knowledge this is the first case of meningococcal bacteremia treated successfully by oral doxycycline. Our case emphasizes that doxycycline could be an appropriate alternative therapy to intravenous ceftriaxone for particular nonsevere situation or allergy to beta-lactams after susceptibility testing.

Consent for publication:

Written informed consent was obtained from the patient for publication of this case report.

A copy of the written consent is available for review by the Editor of this journal.

Ethics approval and consent to participate:

Not applicable.

Conflict of interest: none.