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HSV and VZV are the most frequently identified pathogen in encephalitis cases, in France.

Recent guidelines were provided by some scientific societies, for the management of encephalitis.

PCR is the gold standard for the diagnosis, and the first-line imaging tool is MRI.

Sequels are important and there is an absolute need for a better evaluation and management in the future to reduce the short-and long-term consequences, beyond reducing the case fatality rate. A better management of sequels is important Auto-immune encephalitis triggered by HSV is a recent syndrome, which leads to consider it as a major issue in the management of patients The final point is the importance of inflammation in explaining disorders and severity, meaning that anti-inflammatory treatments of whatever nature have to be validated.

Synthesis

o If an emergency MRI cannot be performed, a brain CT-scan must immediately be performed (with and without injection).

First line treatment, before microbiological results: 

Follow up

If the patient is recovering well, there is no need for a lumbar puncture If the patient is worsening, it is possible to consider viral resistance, and test it. But this hypothesis is currently rare and most frequently observed in severely immunocompromised patients previously exposed to antiviral prophylaxis or treatment. The most probable explanation is the onset of auto-immune encephalitis.

Auto-immune encephalitis triggered by HSV

A Spanish study [START_REF] Armangue | Autoimmune Encephalitis Post-Herpes Simplex Encephalitis: Frequency, Syndromes, Risk Factors, and Outcome[END_REF] recently confirmed the importance of auto-immune encephalitis triggered by HSE. This encephalitis occurred approximately 5 weeks after the HSV one. Authors report in this study that 27% of patients with HSV encephalitis develop immune responses against NMDAR and other neuronal surface proteins, with neurological symptoms. Among the remaining patients, 30% developed autoantibodies in serum (and some in CSF) without symptoms.

The explanation [START_REF] Gelfand | Autoimmune encephalitis after herpes simplex encephalitis: insights into pathogenesis[END_REF] of this auto-immune disorder is still unclear. It could Involve molecular mimicry, release of antigenic proteins from neuronal injury becoming autoimmune targets, host auto-inflammatory responses specific to herpesvirus infection, genetic risk factors, and some degree of immunodeficiency.

Sequels

The use of acyclovir totally modified the outcome of HSV encephalitis, regarding the case-fatality rate (from 70% before to 20% maximum nowadays). The issue is that survivors still experiment severe sequelae: 58% of patients in a French study [START_REF] Mailles | Long-term outcome of patients presenting with acute infectious encephalitis of various causes in France[END_REF]. In this study only 42% of patients with HSV encephalitis experienced a favorable outcome, compared with 68% of patients with another etiology. Moreover 14% of patients who presented with HSV encephalitis had fully recovered at follow-up, compared with 49% of other patients.

Patients with HSV encephalitis, compared with other patients, more frequently experienced concentration and behavioral disorders, especially disinhibition.

Sequels impacted resumption to previous life activities (including work ability) as well as quality of life.

This study reported similar results than others: a full recovery was observed only in 14% of patients [START_REF] Utley | The long-term neuropsychological outcome of herpes simplex encephalitis in a series of unselected survivors[END_REF], and in 17% of patients [START_REF] Raschilas | Outcome of and prognostic factors for herpes simplex encephalitis in adult patients: results of a multicenter study[END_REF] in former studies about the long-term outcome of HSV encephalitis.

A special attention should be paid to diagnosis and management of these sequels. It should be an important part of the management of encephalitis of all causes and particularly in case of HSV encephalitis. It has to be considered as an invisible handicap, so far.

Pathophysiology

First of all, the initial control of response to viral aggression is more and more identified. Not surprisingly interferon secretion is important in this defense mechanism.

The impact of a deficiency in interferon regulatory factors (IRF3 and IRF7) was evaluated in an HSE model [START_REF] Canivet | Both IRF3 and especially IRF7 play a key role to orchestrate an effective cerebral inflammatory response in a mouse model of herpes simplex virus encephalitis[END_REF]. The case fatality rates of infected IRF3 and IRF7 deficient mice were higher than those of controls. It was also associated with increased brain viral loads. At a critical time post-infection, negative IRF7 mice exhibited a deficit in IFN-β production. That suggests that interferon production could be one of the important proteins for protection against poor outcome.

TLR3 is a sensor of double-stranded RNA. It is required for innate immune responses to HSV-1 in neurons and astrocytes [START_REF] Mielcarska | Functional failure of TLR3 and its signaling components contribute to herpes simplex encephalitis[END_REF]. It has been recently demonstrated that TLR3 recruited mTORC2, the metabolic checkpoint kinase complex leading to the induction of chemokines and trafficking of TLR3 to the cell periphery [START_REF] Sato | Combating herpesvirus encephalitis by potentiating a TLR3-mTORC2 axis[END_REF]. It activated the induction of type I interferons secretion. Authors showed that HSV-1 brain infection of animals was increased when TLR3 responses was impaired by an inhibitor. This underlines the final role of interferon in the defense against HSV infection of the brain, if needed.

CXCR3, a chemokine receptor, was previously identified having an important impact on the course of HSV encephalitis in mouse models. Authors ( 14) compared CXCR3-deficient mice with controls. They demonstrated that CXCR3-deficient mice cleared HSV-1 more efficiently 14 days after infection. Moreover, inhibition of CXCR3 signalling reduced T cell infiltration and microglial activation. They conclude that interruption of the CXCR3 pathway leads paradoxically to an enhanced viral clearance after intranasal infection. This finding is in favour of research for specific drugs targeting this mechanism (steroids, specific antibodies?).

Conclusion

Guidelines provide clear recommendations for the management of encephalitis. It is of major importance to consider sequels in this management, as it drives future life of patients when cured from the infection.

Recent findings on pathophysiology could lead in the near future to new therapeutic approaches, including drugs targeting inflammatory process.
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o

  of the French guidelines (5) Diagnosis CSF: o the minimum amount of CSF sampled must be 6 mL, 1 mL for biochemistry tests and 4 to 5 mL for microbiological and virological tests. Part of the CSF must be kept (at +4•C and then, if possible, at -80•C) for additional biological tests (including tuberculosis diagnostic test) o herpes simplex virus (HSV), varicella zoster virus(VZV), and enterovirus PCR tests are imperative as a first line Imaging The brain MRI is the first-line imaging to perform.o The MRI must include FLAIR, diffusion, T2*, andT1 sequences with and without gadolinium as well as venous and arterial vascular sequences.