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Introduction

Herpesviridae are enveloped viruses with double-strained DNA that can cause infection in humans. Among them, the Alphaherpesvirinae family includes HSV-1 (herpes simplex virus type 1), HSV-2 (herpes simplex virus type 2) et VZV (varicella zoster virus). These viruses are characterised by a primary infection followed by a lifelong latency phase in the peripheral nervous system, which can lead to recurrences [START_REF] Whitley | Herpes simplex virus infections[END_REF][START_REF] Kennedy | Clinical Features of Varicella-Zoster Virus Infection[END_REF].

Alphaherpesvirinae clinical manifestations are mainly mucocutaneous. If symptomatic, HSV primary infection and recurrences cause genital or buccal localised rash. VZV primary infection leads to a generalised rash; chickenpox, whereas VZV recurrences result in a rash usually limited to a dermatome; herpes zoster. These viruses also have a neurotropism, which can induce neurological infections such as encephalitis, myelitis, meningitis, or radiculitis.

HSV-1 infection more often leads to encephalitis, whereas HSV-2 is more likely to cause meningitis (3). In the literature, HSV and VZV were responsible for respectively 27% and 13% of encephalitis cases (4). In contrast, among all-cause of meningitis, proportion were 1% for HSV-1, 8% for HSV-2 and 7% for VZV [START_REF] Mcgill | Incidence, aetiology, and sequelae of viral meningitis in UK adults: a multicentre prospective observational cohort study[END_REF].

Several treatments are available for Alphaherpesvirinae infections [START_REF] Clercq | Antiviral Agents[END_REF]. Aciclovir, a viral DNA polymerase inhibitor, can be used intravenously (IV). Its major side-effect is nephrotoxicity due to the precipitation of crystals in tubules [START_REF] Perazella | Crystal-induced acute renal failure[END_REF]. The incidence of acute kidney injury (AKI) under IV aciclovir treatment has been estimated between 13% and 18% in recent studies [START_REF] Lee | The incidence, risk factors, and clinical outcomes of acute kidney injury (staged using the RIFLE classification) associated with intravenous acyclovir administration[END_REF][START_REF] Ryan | Acute kidney injury (AKI) associated with intravenous aciclovir in adults: Incidence and risk factors in clinical practice[END_REF]. To treat orally Alphaherpesvirinae infections, the treatment with the best bioavailability (54%) is valaciclovir, prodrug of aciclovir [START_REF] Soul-Lawton | Absolute bioavailability and metabolic disposition of valaciclovir, the L-valyl ester of acyclovir, following oral administration to humans[END_REF]. Nephrotoxicity of valaciclovir, although little studied, seems rare compared to IV aciclovir [START_REF] Lam | Risk of acute kidney injury from oral acyclovir: a population-based study[END_REF].

Treatment with oral aciclovir has been shown to reduce symptoms of herpes zoster and post-herpetic pain when administered early, within 72 hours following the onset of symptoms, at a dose of 800 mg 5 times a day [START_REF] Morton | Oral acyclovir in the treatment of herpes zoster in general practice[END_REF]. According to a meta-analysis published in 2012, famciclovir (a prodrug of penciclovir) and valaciclovir are the treatments of choice for herpes zoster, due to their greater efficacy in reducing pain compared with oral aciclovir [START_REF] Mcdonald | Antivirals for management of herpes zoster including ophthalmicus: a systematic review of high-quality randomized controlled trials[END_REF].

The treatments currently recommended in France for the treatment of herpes zoster in immunocompetent patients are famciclovir (500 mg 3 times a day) and valaciclovir (1000 mg 3 times a day), for a treatment duration of 7 days [START_REF] Peyramond | Management of infections due to the varicella-zoster virus. 11th consensus conference on anti-infectious therapy of the French-speaking Society of Infectious Diseases (SPILF)[END_REF]. In cases of severe immunosuppression, treatment with IV aciclovir is preferable, for a period of 7 to 10 days. About the neurological manifestations of Alphaherpesvirinae, treatment with IV aciclovir has considerably improved the prognosis of HSV encephalitis [START_REF] Sköldenberg | Acyclovir versus vidarabine in herpes simplex encephalitis. Randomised multicentre study in consecutive Swedish patients[END_REF][START_REF] Whitley | Vidarabine versus acyclovir therapy in herpes simplex encephalitis[END_REF]. Most guidelines for encephalitis thus recommend 14 days of IV aciclovir treatment, and 21 days for immunocompromised patients [START_REF] Tunkel | The management of encephalitis: clinical practice guidelines by the Infectious Diseases Society of America[END_REF][START_REF] Solomon | Management of suspected viral encephalitis in adults--Association of British Neurologists and British Infection Association National Guidelines[END_REF][START_REF] Stahl | Guidelines on the management of infectious encephalitis in adults[END_REF]. VZV is less sensitive in vitro than HSV-1 or HSV-2 [START_REF] Crumpacker | Growth inhibition by acycloguanosine of herpesviruses isolated from human infections[END_REF].

Consequently, the recommended dosage of aciclovir in French guidelines for VZV encephalitis is 15 mg/kg every 8 hours, compared with 10 mg/kg every 8 hours for HSV-1 or HSV-2 encephalitis. Evidence for the efficacy of aciclovir in the treatment of Alphaherpesvirinae myelitis is scarce but most authors recommend the use of IV aciclovir, and corticosteroids should be considered [START_REF] Asundi | Infectious Myelitis[END_REF].

There are few international recommendations for the antiviral treatment of HSV and VZV meningitis without central neurological signs. American guidelines in 2021 suggest that initial treatment for HSV-2 meningitis should be IV aciclovir 5-10 mg/kg/8h, followed by oral antiviral when clinical improvement occurs, with valaciclovir 1 gram every 8 hours for a total duration of 10 to 14 days [START_REF]Herpes -STI Treatment Guidelines[END_REF]. Danish guidelines published in 2018 for HSV and VZV meningitis suggest a full treatment period of 7 days, including 3 to 5 days of IV aciclovir [START_REF] Lebech | DSI guidelines[END_REF]. In the available studies, practices appear to be quite divergent, with patients treated with aciclovir, valaciclovir alone, aciclovir followed by valaciclovir, or no antiviral treatment [START_REF] Mcgill | Incidence, aetiology, and sequelae of viral meningitis in UK adults: a multicentre prospective observational cohort study[END_REF][START_REF] Bot | Characteristics and outcome of varicella-zoster virus central nervous system infections in adults[END_REF][START_REF] Landry | Herpes simplex type-2 meningitis: presentation and lack of standardized therapy[END_REF]. There are no guidelines in France. A survey on HSV-2 meningitis treatment was sent to 223 infectious diseases specialists in several countries (France, Sweden, Australia, Denmark) between 2020 and 2022 [START_REF] Bodilsen | Treatment of Herpes Simplex Virus Type 2 Meningitis: A Survey Among Infectious Diseases Specialists in France, Sweden, Australia, and Denmark[END_REF]. The most frequent therapeutic option was IV aciclovir followed by valaciclovir when clinical improvement was achieved (61%). Treatment with IV aciclovir alone was less frequently used (20%), as was treatment with valaciclovir alone (19%). It should be noted that 10% of participants never used an antiviral for HSV-2 meningitis.

The primary objective of our study was to investigate the occurrence of neurological sequelae after HSV-1, HSV-2 and VZV meningitis without central neurological signs, according to the treatment administered (IV aciclovir or no IV aciclovir). The secondary objective was to study the persistence of meningitis symptoms and the potential side-effects of antivirals (renal failure and catheter-related complications) in relation to the treatment received.

Materials and methods

Study population

We conducted a retrospective multicentric comparative cohort, among 4 hospitals in Auvergne Rhone Alpes region (southeast of France). Patients were included if HSV-1, HSV-2 or VZV were detected using PCR in their CSF between 2010 and 2023. In one hospital, PCR did not allow HSV typing until 2012. Patients with untyped HSV were nonetheless included.

They were not included if there were central neurological signs on admission or signs of encephalitis on brain imaging or electroencephalogram (EEG). If there was any doubt about the presence of central neurological signs, given the retrospective nature of the study, data were reviewed with a neurologist. Data were retrospectively collected by a single investigator from the patient's medical records.

Immunocompromised patients

Patients were considered immunocompromised if they had HIV infection with CD4 count < 200/mm3; solid organ transplant; hematopoietic stem cell transplant within the last 2 years (or more than 2 years ago but complicated by graft-versus-host disease and/or immunosuppressive treatment within the last 3 months); chemotherapy within the last 6 months; current corticosteroid therapy (at least 10 mg prednisone equivalent per day for more than two weeks) or history of corticosteroid bolus (0.5 g to 1 g/day for 3 days) within the last 3 months; history of biotherapy in the last 3 months (6 months for Rituximab); previous treatment with methotrexate or azathioprine in the last 3 months; and patients with a primary immune deficiency.

Outcomes

Primary outcome was neurological sequelae at the last follow-up (within 60 days following the lumbar puncture), defined as a GOSE score (Glasgow Outcome Scale Extended) less than or equal to 6 (see supplementary data table 1 for detailed score). For the outcomes analysis, patients were divided into 2 groups: patients who did not receive IV aciclovir treatment (or less than 48 hours) and patients who received IV aciclovir at least 48 hours, at a dose of at least 10mg/kg three times a day (or equivalent adapted to renal function), with or without oral antiviral switch.

Secondary endpoints included persistence of meningeal symptoms at an intermediate time between day 3 and day 7 and at the last follow-up. To assess this endpoint, we used a meningitis symptoms score (MS score, see supplementary data table 2 for detailed score).

We compared mean MS reduction (from the day of lumbar puncture to the last follow-up, and from the day of lumbar puncture to the intermediate time) in the IV-group and the no IV group. The other secondary endpoints included occurrence of acute kidney injury during hospitalisation, occurrence of catheter-related complications, and length of hospitalisation.

Statistical analysis

We performed descriptive analyses using mean and standard deviation or median and interquartile range (depending on the distribution of the variables) for continuous variables, and absolute number and proportion for categorical variables.

Univariate analyses were carried out with Chi-square test or Fisher's exact test when comparing two qualitative variables, and Student's t test for paired data or Wilcoxon rank test for comparison of one qualitative and one quantitative variable. Multivariate analysis was realised with multiple logistic regression to determine the factors associated with unfavorable outcomes. R software (V 4.2.2) was used to conduct the analysis.

Ethical

All the hospital research committees approved the study protocol according to the French laws. The study protocol was registered at the French Health Data Hub (N° F20220722170007) in July 2022, according to the MR004 reference methodology.

Results

Screening

Between January 2010 and March 2023, all the Alphaherpesvirinae PCR carried out in CSF were screened and a total of 693 were positive. Patients with clinical, radiological, or electroencephalographic signs of encephalitis (n = 222) were not included. Data are summarised in the flow chart (figure 1). We finally included 159 episodes of meningitis, involving 154 patients (four patients had 2 or more episodes of meningitis). Among the 159 episodes of meningitis, the distribution of viruses was: 4 untyped HSV (2.5 %), 3 HSV-1 (1.9 %), 53 HSV-2 (33.3 %) and 99 VZV (62.3 %). In contrast, among 222 episodes of encephalitis, we found 12 untyped HSV (5.4 %), 113 HSV-1 (50.9 %), 15 HSV-2 (6.8 %) and 82 VZV (36.9 %).

Figure 2 shows the virological profile of the 2 main forms of neurological infections (encephalitis and meningitis).

Baseline data

Baseline clinical data depending on the virus are summarised in table 1. Among the 159 episodes of meningitis, 19 (11.9%) were related to immunocompromised patients. Data concerning the type of immunosuppression are available in the supplementary data table 4.

This proportion was significantly lower (p = 0.014) than the rate of immunocompromised patients with encephalitis (n = 48/222, 21.6 %). We noticed 3 episodes of meningitis with associated HIV infection (presence of HIV in CSF), including 2 patients with CD4 lymphocytes count < 200/mm3. Most patients with meningitis were hospitalised (n = 156/159, 98.1%) but no patient required a management in intensive care unit. Mean length between lumbar puncture and last follow-up was 17.8 ± 15.8 days. (1) HSV-1, HSV-2 and VZV PCR. In one hospital, PCR did not allow HSV typing until 2012. (2) Other causes of non-inclusion were: one patient had Guillain-Barré syndrome related to VZV infection; one patient was treated by ganciclovir (because of a severe aciclovir-related acute kidney injury) for VZV meningitis; and the last patient with severe fever following a primary VZV infection had a lumbar punction performed because of a seizure. The VZV PCR in CSF was positive, while the CSF leucocyte count was < 5 cells/mm3 and CSF protein < 0,5 g/L. Clinicians did not consider it to be a meningitis or an encephalitis, and the patient recovered quickly after less than 48 hours of IV aciclovir.

Figure 2: Viruses distribution for encephalitis and meningitis episodes

Categorial data are presented as frequencies and proportions. In one hospital, PCR did not allow HSV typing until 2012.

We found more female patients among HSV-2 meningitis episodes (n = 34/53, 64.2%) than among VZV meningitis (n = 37/99, 37.4%), p = 0.002. Patients were also younger among the HSV-2 meningitis episodes compared with VZV meningitis episodes (mean age of 40 years old versus 49, p = 0.001) and they had less comorbidities (mean Charlson score of 0.5 versus 2.1, p < 0.001). A third (n = 18/53, 34.0 %) of HSV-2 meningitis episodes already had an history of meningitis, compared to 3.0% (n = 3/99) for VZV meningitis (p < 0.001). Mean length of hospitalisation was higher for VZV meningitis episodes compared to HSV-2 meningitis (10.6 days versus 6.4 days, p < 0.001). Concomitant herpes zoster was noticed in 60.3% (n = 60/99) of VZV meningitis episodes (details in the supplementary data table 6) while only 13.2 % (n = 7/53) of HSV meningitis presented with herpetic rash. Neurological peripheral involvement was more frequent for VZV meningitis episodes compared to HSV-2 meningitis (32.3% versus 7.5%, p < 0.001), mostly cranial nerve damage. Details concerning the type of peripheral involvement are available in the supplementary data table 7. An ophthalmic involvement was only observed in VZV meningitis episodes (n = 13/99, 13.1%). Data concerning the type of ophthalmic disease is available in the supplementary data table 8. We noted more signs of meninges inflammation in CSF among HSV-2 meningitis episodes than VZV meningitis. Thus, the mean CSF leucocyte count (if > 5 cells/mm³) was respectively 485 and 275 (p = 0.016) and the mean CSF protein (if > 0,5 g/L) was respectively 1,22 and 1,03 (p = 0.068). Abbreviations: sd, standard deviation; CSF, cerebrospinal fluid; IV, intravenous. Categorial data are presented as frequencies and proportions, quantitative data are presented as mean value and standard deviation. (1) CSF leucocyte count was not performed for one patient in the VZV group. CSF protein was not performed for one patient in the untyped HSV group. (2) No signs of CSF inflammation were defined with the association of CSF protein ≤ 0.50 g/L and leucocyte count ≤ 5/mm³. (3) One patient was only treated with oral aciclovir 400 mg twice a day for 4 days. One other patient was treated with IV aciclovir for 7 days then oral aciclovir for 7 days. The last patient was treated with valaciclovir then IV aciclovir. Abbreviations: CI, confidence interval; CSF, cerebrospinal fluid; IV, intravenous; OR, odd ratio; sd, standard deviation. Categorial data are presented as frequencies and proportions, quantitative data are presented as mean value and standard deviation. Multivariate analysis was made using stepwise regression.

Secondary endpoints

Considering the reduction of meningitis symptoms (using MS score) between the day of lumbar puncture and the last follow-up, the mean reduction was 2.0 ± 1.6 in the IV group compared to 2. the no IV group (respectively 1.9 ± 1.5 and 1.6 ± 1.6), although not statistically significant (p = 0.47).

In the subgroup of VZV meningitis with radiculitis (n = 32), 31 patients (96.9%) were treated with IV aciclovir compared to 1 patient (3.1 %) who was not prescribed IV aciclovir.

Most of the patients (n = 26/32, 81.3%) had an unfavorable outcome at the last follow-up.

There were no association between no IV aciclovir prescription and unfavorable outcome (p = 0.19).

Discussion

In this retrospective multicentric study involving 159 patients with HSV or VZV meningitis between 2010 and 2023, we did not find any association between no IV aciclovir treatment and neurological sequelae, as defined by a GOSE score ≤ 6 at the last follow-up within 60 days after lumbar puncture. Furthermore, treatment with IV aciclovir was not associated with a faster decrease of meningitis symptoms. IV aciclovir use was associated with an increased risk of acute kidney injury and a longer hospitalisation.

We observed in this study that HSV-2 was more likely to provide meningitis, while HSV-1 is the most frequent virus involved for Alphaherpesvirinae encephalitis, which is in line with the literature (3). We found more female patients, younger patients, and more signs of CSF inflammation among HSV-2 meningitis compared to VZV meningitis, which is consistent with the results of a prospective cohort of patient with viral meningitis between 2015 et 2020 that included 171 HSV-2 meningitis and 162 VZV meningitis [START_REF] Petersen | Clinical features and prognostic factors in adults with viral meningitis[END_REF]. Neurological sequelae were most prevalent in the subgroup of patients with VZV meningitis with radiculitis, due to the neurological peripheral involvement persistence at the last follow-up. In contrast, we found a much better outcome among patients with HSV-2 meningitis and VZV meningitis without radiculitis.

We noticed a high heterogeneity of antiviral regimens and duration for HSV and VZV meningitis. This could be explained by the lack of guidelines in our country. In the multivariate analysis, we found that no IV aciclovir use was not associated with a worse outcome. Sample size was however too small to compare outcomes between no antiviral (13 episodes) and valaciclovir (15 episodes). Only a few studies compared the clinical course of VZV or HSV meningitis according to the treatment administered, all of them being retrospective studies based on a small number of patients. In a Danish study published in 2008 involving 43 HSV-2 meningitis, rate of sequelae was 21% in patients with antivirals (mainly IV aciclovir) compared to 20% in untreated patients [START_REF] Omland | Herpes simplex virus type 2 infections of the central nervous system: A retrospective study of 49 patients[END_REF]. In a retrospective study including 26 cases of VZV meningitis, the 2 patients without antiviral treatment had a full recovery, whereas 6 out of 24 patients treated with IV aciclovir had an unfavorable outcome, although no statistical analysis was made [START_REF] Lenfant | Neurological complications of varicella zoster virus reactivation: Prognosis, diagnosis, and treatment of 72 patients with positive PCR in the cerebrospinal fluid[END_REF]. In the view of these data, and given its nephrotoxicity, the risk benefit ratio of IV aciclovir in Alphaherpesvirinae meningitis seems unfavorable for immunocompetent patients. A Danish prospective trial comparing antiviral and placebo in HSV-2 meningitis is about to start and will probably provide us more accurate data.

In the subgroup of immunocompromised patients, we showed that IV aciclovir use was not associated with a better outcome. However, sample size was small (19 episodes) and only 2 patients did not receive IV aciclovir. These 2 patients were prescribed valaciclovir. In an American retrospective study of 42 episodes of HSV meningitis from 2000 to 2012, in the subgroup of immunocompromised patients (n = 15), the rate of neurological sequelae was significantly higher when they had no antivirals [START_REF] Noska | The role of antiviral therapy in immunocompromised patients with herpes simplex virus meningitis[END_REF]. A retrospective study of 13 HSV-2 meningitis involving severely immunocompromised patients described a secondary progression towards fatal encephalitis in 2 patients who had not initially received antiviral treatment [START_REF] Momméja-Marin | Herpes simplex virus type 2 as a cause of severe meningitis in immunocompromised adults[END_REF]. In our screening data, we observed a higher proportion of immunocompromised patients among the encephalitis episodes compared to meningitis episodes. Therefore, based on the limited available data for Alphaherpesvirinae meningitis in immunocompromised patient, use of IV aciclovir should still be considered for these patients.

We also observed that 5 patients developed VZV meningitis despite valaciclovir treatment for zona (1000 mg three times a day) with at least 48 hours of treatment before the onset of meningitis. This could be explained by an inefficient dose to prevent VZV replication in CSF. When treated with valaciclovir, the dose generally used for VZV meningitis in this study was 1000 mg 3 times a day. However, while this dose has been shown to decrease zoster symptoms, there is no evidence for a better outcome in VZV meningitis. Based on pharmacokinetics study of valaciclovir in CSF in patients without altered blood-brain barrier, the mean CSF/plasma AUC (area under the curve) ratio is estimated between 19% and 27% [START_REF] Lycke | Acyclovir Levels in Serum and Cerebrospinal Fluid after Oral Administration of Valacyclovir[END_REF][START_REF] Smith | Pharmacokinetics of acyclovir and its metabolites in cerebrospinal fluid and systemic circulation after administration of high-dose valacyclovir in subjects with normal and impaired renal function[END_REF]. In terms of plasma AUC, the dose of valaciclovir closest to the equivalent of aciclovir IV 10 mg/kg/8h would be 2000 mg every 6 hours [START_REF] Bodilsen | Valaciclovir therapy for herpes encephalitis: caution advised[END_REF].

This study has several limitations. First, given the retrospective design of this study, the results may be altered with confounding bias. Patients with an unfavorable outcome were more likely to have a severe condition when the lumbar puncture was performed, as shown by a lower initial GOSE score. These patients were also older and had more comorbidities, compared to patients with a favorable outcome. In addition, the most severe patients were more often prescribed IV aciclovir. However, a multivariate analysis was conducted to limit this bias. Secondly, assessment of clinical outcomes was limited by the retrospective nature of the study. We cannot exclude a misclassification of GOSE and MS scores, due to incomplete clinical reports. However, two different authors of this work compared initial and final GOSE score of halves of patients and there was no major score difference. Third, the choice of the primary outcome is debatable. We made that choice to use a score that shows a good interrater reliability, when used with a structured format [START_REF] Mcmillan | The Glasgow Outcome Scale -40 years of application and refinement[END_REF]. This score was initially created to assess sequelae after brain trauma but there is no data about its performance for meningitis.

Furthermore, it does not include minor neurological sequelae such as sleeping disturbance.

However, we chose this score that is widely reported in viral meningitis to compare our results to the literature [START_REF] Jakobsen | Herpes simplex virus 2 meningitis in adults: A prospective, nationwide, population-based cohort study[END_REF]. Finally, we included 7 patients without any signs of meninges inflammation in CSF, despite a positive VZV PCR in the CSF, therefore not meeting the biological definition of meningitis. Three of them, however, were immunocompromised, which could limit the sensitivity of such criteria in this kind of patients.

Among the strength of this study, the screening design allowed us to have an exhaustivity on all the case of Alphaherpesvirinae meningitis in the four hospitals. HSV and VZV meningitis are not as life-threatening as encephalitis, as demonstrated with a 60 daysurvival rate of 100% in this study. Limiting the risk of neurological sequelae and decreasing symptoms durations are probably the main challenge in HSV and VZV meningitis. For this reason, in addition to the GOSE score used for primary outcome, we aimed to assess the evolution of meningitis symptoms according to the treatment received, using the MS score.

In conclusion, this retrospective multicentric study suggests that IV aciclovir treatment does not decrease the risk of neurological sequelae in Alphaherpesvirinae meningitis.

However, prospective trials will be needed to determine the optimal route, dosage, and duration of antiviral treatment in HSV and VZV meningitis. MS score was designed for this study and its inter-rater reliability has not been evaluated. Categorial data are presented as frequencies and proportions, quantitative data are presented as mean value and standard deviation.

Table 4: Type of immunosuppression (meningitis)
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 1 Figure 1: Flow chart

  2 ± 1.7 in the no IV group, without statistical difference (p = 0.44). Data concerning MS score at an intermediate timing between day 3 and day 7 was only available in 85 episodes, including 76 of the IV group and 9 of the no IV group. For these patients, the mean MS score reduction between the day of lumbar puncture and the intermediate timing between day 3 and day 7 was 1.4 ± 1.5 in the IV group compared to 1.4 ± 1.9 in the no IV group, without statistical difference (p = 0.95). Mean GOSE score and mean MS score evolutions depending on the treatment group are shown in figure 3 and figure 4.
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 3 Abbreviations: csDMARDs, conventionals synthetic modifying antirheumatic drugs; HSCT, hematopoietic stem cell transplant; SOT, solid organ transplant; HIV < 200 CD4, patients living with human immunodeficiency virus and with CD4 lymphocytes count < 200/mm³. Categorial data are presented as frequencies and proportions.
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Table 1 : Baseline data
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	HSV-1	HSV-2	Untyped	VZV	Total
	(n = 3)	(n = 53)	HSV (n = 4)	(n = 99)	(n = 159)

Table 2 : Factors associated with unfavorable outcome

 2 

		Favorable	Unfavorable	p-value	OR (CI 95%)	p-value
		outcome	outcome	Univariate	Multivariate	Multivariate
		(n = 126)	(n = 33)	analysis	analysis	analysis
	Hospital -n (%)					
	Centre 1	48 (38.1)	14 (42.4)	Reference		
	Centre 2	46 (36.5)	14 (42.4)	0.921	-	-
	Centre 3	22 (17.5)	2 (6.1)	0.215	-	-
	Centre 4	10 (7.9)	3 (9.1)	1	-	-
	Age -mean (± sd)	41.8 (17.6)	59.4 (16.9)	< 0.001	1.05 (1.02 -1.07)	< 0.001
	Male -n (%)	58 (46.0)	23 (69.7)	0.015	-	-
	History of meningitis -n (%)	22 (17.6)	0 (0)	0.008	-	-
	Immunosuppression -n (%)	16 (12.7)	3 (9.1)	0.766	-	-
	Initial Charlson's score -mean (± sd)	1.13 (2.02)	2.91 (2.28)	< 0.001	-	-
	Peripheral nerve involvement -n (%)	8 (6.3)	30 (90.9)	< 0.001	-	-
	CSF leucocyte count (cells/mm³) -mean (± sd)	399 (472)	136 (158)	< 0.001	-	-
	CSF protein (g/L) -mean (± sd)	1.07 (0.58)	0.83 (0.48)	0.005	-	-
	Virus -n (%)					
	HSV-2	51 (40.5)	2 (6.1)	Reference		
	HSV-1	2 (1.6)	1 (3.0)	0.155	16.2 (0.77 -342)	0.073
	HSV untyped	4 (3.2)	0	1	-	-
	VZV	69 (54.8)	30 (90.9)	< 0.001	7.3 (1.42 -37.7)	0.017
	Antiviral therapy prior lumbar puncture -n (%)	14 (11.1)	13 (39.4)	< 0.001	-	-
	Corticosteroids -n (%)	5 (4.0)	13 (39.4)	< 0.001	15.3 (3.96 -59.1)	< 0.001
	No IV Aciclovir -n (%)	27 (21.4)	2 (6.1)	0.042	0.41 (0.08 -2.19)	0.299
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Table 1 : GOSE score (Glasgow Outcome Scale Extended)

 1 : Wilson L, Boase K, Nelson LD, Temkin NR, Giacino JT, Markowitz AJ, et al. A Manual for the Glasgow Outcome Scale-Extended Interview. J Neurotrauma. 2021 Sep 1;38(17):2435-46.

	CATEGORY NUMBER	NAME
	1	Death
	2	Persistent vegetative state
	3	Sever disability Lower
	4	Sever disability Upper
	5	Moderate disability Lower
	6	Moderate disability Upper
	7	Good Recovery Lower
	8	Good Recovery Upper

Reference

Table 2 : MS score (Meningitis Symptoms)

 2 

	SYMPTOMS	RATING
	Fever	/1
	Neck stiffness	/1
	Headache	/1
	Phono-photophobia	/1
	Nausea/vomiting	/1
	TOTAL	/5

Table 3 :

 3 Serology status

	HSV-1	HSV-2	Untyped HSV	VZV	Total
	(n = 3)	(n = 53)	(n = 4)	(n = 99)	(n = 159)

Table 5 : Type of immunosuppression (encephalitis)

 5 

		HSV-1	HSV-2	Untyped HSV	VZV	Total
		(n = 113)	(n = 15)	(n = 12)	(n = 82)	(n = 222)
	Immunosuppression -n (%)	19 (16.8)	7 (46.7)	2 (16.7)	20 (24.4)	48 (21.6)
	Biotherapy					
	Chemotherapy					
	Corticosteroids					
	CsDMARDs					
	Primary immune deficiency					
	HSCT					
	SOT					
	HIV < 200 CD4					

We noticed a higher occurrence of acute kidney injury (AKI) in the IV group (n = 34/130, 26.2%), than in the no IV group (n = 1/29, 3.4%), p = 0.008. It was also more frequent in VZV meningitis (n = 34/99, 34.3%) than in HSV-2 meningitis (n = 1/53, 1.9%), p < 0.001. No patient required renal replacement therapy. Mean length of hospitalisation was higher in the IV group: 10.4 days versus 3.5 days in the no IV group (p < 0.001). Rates of catheter-related complications were similar in both groups, with respectively 3.4% (n = 4/130) and 3.1% (n = 1/29), p = 1.

Subgroups analysis

In the subgroup analysis of 19 episodes of meningitis involving immunocompromised patients, only 2 episodes had no IV aciclovir, and both received valaciclovir. Among these 19 episodes, unfavorable outcome was noticed in 3 episodes (15.8%). We found no association between no IV aciclovir treatment and unfavorable outcome (p = 1). In terms of MS score, mean reduction between the day of lumbar puncture and the last follow-up was lower in the IV group than in the no IV group (respectively 0.9 ± 1.2 and 1.5 ± 2.1), although not statistically significant (p = 0.66).

In the subgroup of HSV-2 meningitis (n = 53), 38 episodes (71.7%) were treated with IV aciclovir compared to 15 patients (28.3%) who received no IV aciclovir. Only 2 episodes (3.8%) had an unfavorable outcome at the last follow-up, and both were prescribed IV aciclovir. There were no association between no IV aciclovir prescription and unfavorable outcome (p = 1). In terms of MS score, mean reduction between the day of lumbar puncture and the last followup was 3.0 ± 1.4 in the IV group compared to 2.9 ± 1.6 in the no IV group (p = 0.96).

In the subgroup of VZV meningitis without radiculitis (n = 67), 54 episodes (80.6%) were treated with IV aciclovir compared to 13 episodes (19.4%) who received no IV aciclovir. Among these 67 episodes, only 4 (6.0%) had an unfavorable outcome at the last follow-up, including 2 in the IV-group and 2 in the no IV group. There were no association between no IV aciclovir prescription and unfavorable outcome (p = 0.17). In terms of MS score, mean reduction between the day of lumbar puncture and the last follow-up was higher in the IV group than in

Supplementary data

Tables: Categorial data are presented as frequencies and proportions.

Table 7: Type of peripheral nerve involvement

HSV-1 Categorial data are presented as frequencies and proportions. Some patients had several peripheral nerve involvements. Categorial data are presented as frequencies and proportions.