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Background: Data on infectious encephalitis in immu-
nodeficient (ID) individuals are scarce. This popula-
tion may present with atypical clinical symptoms, 
be infected by uncommon pathogens and develop 
poor outcomes. Aim: We aimed to describe the epi-
demiology of infectious encephalitis among HIV-
negative ID patients. Methods: Patients from the 
ENCEIF (Etude Nationale de Cohorte des Encéphalites 
Infectieuses en France) prospective cohort meeting 
criteria for infectious encephalitis between January 
2016 and December 2019 were included. We com-
pared clinical presentation, magnetic resonance imag-
ing (MRI) results, biological results, infection causes 
and outcome of ID patients with immunocompetent 
(IC) patients using Pearson’s chi-squared test and 
Student’s t-test. We carried out logistic regression to 
assess the role of immunodeficiency as risk factor for 
poor outcome. Results: ID patients (n = 58) were older 
(mean 72 vs 59 years), had higher prevalence of dia-
betes (26% vs 12%), pre-existing neurological disor-
ders (12% vs 5%) and higher case-fatality rate (23.6% 
vs 5.6%) compared to IC patients (n  =  436). Varicella 
zoster virus was the primary cause of encephalitis in 
ID patients (this aetiology was more frequent in ID 
(25.9%) than in IC patients (11.5%)), with herpes sim-
plex virus second (22.4% in ID patients vs 27.3% in IC 
patients). Immunodeficiency was an independent risk 
factor for death or major sequelae (odds ratio: 3.41, 
95%CI: 1.70–6.85). Conclusions: Varicella zoster virus 
is the most frequent cause of infectious encephalitis in 
ID patients. Immunodeficiency is a major risk factor for 
poor outcome. ID encephalitis patients should benefit 
from stringent investigation of cause and early empiric 
treatment.

Introduction
Infectious encephalitis is a rare disease with an esti-
mated incidence of 7.3 per 100,000 persons per year 
in the United States (US) between 2000 and 2010 [1]. 
It has a high case-fatality rate (CFR) (around 10%) and 
neurological sequelae are frequent; 3 years after hos-
pital discharge, 32% of patients presented severe or 
moderate sequelae [2,3]. Encephalitis can be challeng-
ing to diagnose considering the clinical overlap with 
other neurological conditions. The cause of encepha-
litis can be even more difficult to determine due to the 
variety of possible involved pathogens [4,5].

The life expectancy of immunodeficient (ID) popula-
tions is increasing as new indications for immunosup-
pressive treatments are validated and management 
of onco-hematological disorders or transplantations 
improves, leading to increased life expectancy and 
risk of complications from infections. In central nerv-
ous system infections, ID patients may display atypical 
clinical presentation, and since they are sensitive to 
infections that usually do not affect immunocompetent 
patients (opportunistic infections), they may develop a 
more severe outcome [6].

Previous studies on encephalitis in ID patients mostly 
included patients with acquired immunodeficiency 
syndrome due to human immunodeficiency virus (HIV). 
To date, to the best of our knowledge, no survey of a 
prospective cohort of encephalitis in HIV-negative ID 
patients has been reported.

Our objective was to evaluate differences in infectious 
encephalitis between non-HIV-related ID patients and 
immunocompetent (IC) patients enrolled in the ENCEIF 
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cohort (Etude Nationale de Cohorte des Encéphalites 
Infectieuses en France), a prospective multicentre 
cohort of infectious encephalitis in France [7]. We 
included clinical presentation, the causative agent of 
encephalitis, biological results, magnetic resonance 
imaging (MRI) results, treatment and outcome.

Methods

Enrolment of patients
The ENCEIF Cohort has previously been described 
elsewhere [7,8]. Patients with suspected infectious 
encephalitis matching the stringent case definition 
adapted from Venkatesan et al. [9] and admitted to 
one of the 62 hospital units throughout metropolitan 
France between 1 January 2016 and 31 December 2019 
were included in this study. Investigators were encour-
aged to apply the French Infectious Diseases Society 
guidelines when investigating encephalitis aetiology 
[10].

Data collection
Investigators collected demographic data, as well as 
data on comorbidities, ongoing treatment, clinical pres-
entation (fever > 38.0 °C, confusion, coma, septic shock, 
hallucination), encephalitis causative agent, biological 
results, MRI findings described by the local radiologist, 
treatment and outcome. Glasgow outcome scale (GOS) 
was used to assess the global functioning of patients 
at discharge: a poor outcome was defined as a GOS of 
1 to 3 (death, neurovegetative state or major seque-
lae) [11]. We defined immunodeficiency as having: (i) 
an active cancer; (ii) ongoing chemotherapy within the 
past year; (iii) undergone a solid organ or haematopoi-
etic stem cell transplantation; (iv) a haematological 

malignancy; (v) a myelodysplastic syndrome; or (vi) 
undergoing immunosuppressive treatment.

Statistical analysis
The variables collected for both groups of patients were 
described using medians and interquartile range (IQR) 
for quantitative variables and numbers and percentage 
for qualitative variables. In the univariate analysis, var-
iables were compared using Pearson’s chi-squared test 
and Student’s t-test (using odd ratios (OR) and 95% 
confidence intervals (CI)). Risk factors for poor out-
come were assessed with multivariable analysis using 
a logistic regression model. All variables associated 
with a poor outcome in the univariate analysis with a 
p value < 0.20 were included in an initial multivariable 
logistic regression model. The variable selection was 
performed according to a backward-stepwise proce-
dure. The causative agent and immunodeficiency were 
retained in the model irrespective of the significance of 
their association with the dependent variable (enceph-
alitis outcome). The goodness-of-fit of the final model 
was evaluated by the Hosmer-Lemeshow test [12].

Data were computed using Voozanoo version 3 
(Epiconcept, Paris, France) and analysed using Stata 
statistical software, version 16.0 (Stata Corp, College 
Station, US).

Results

Patient characteristics
The ENCEIF cohort enrolled 494 patients, of whom 58 
(11.7%) matched the criteria for ID patients (Table 1). 
The median age of ID patients was 72 years old (IQR: 
68–78), 37 (64%) were male and 21 (36%) were female. 
Compared with IC patients (n = 436), ID patients were 

What did you want to address in this study?
We wanted to investigate whether infectious encephalitis among patients with a weak immune system 
(immunodeficient patients) for reasons other than HIV, had particularities with regards to clinical 
presentation, microbiological findings, magnetic resonance imaging (MRI) results and outcome. We 
compared these data between immunodeficient and immunocompetent (non-affected immune system) 
French patients between 2016 and 2019.

What have we learnt from this study?
Encephalitis in both groups of patients is quite similar in terms of clinical presentation and MRI findings. 
However, the varicella zoster virus was the primary cause of encephalitis in immunodeficient patients, while 
the herpes simplex virus was the primary cause in immunocompetent patients. Immunodeficiency was an 
independent risk factor for death or severe sequelae.

What are the implications of your findings for public health?
Immunodeficient and immunocompetent patients should benefit from a stringent investigation of the cause 
of their encephalitis and early antiviral and antibiotic empiric treatment. Physicians should be aware of the 
severity of this disease among immunodeficient patients.

KEY PUBLIC HEALTH MESSAGE
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older (mean 72 years vs 59 years, p < 0.001), were 
more prone to diabetes (26% (15/58) vs 12% (52/433), 
p = 0.004), and had more pre-existing neurological dis-
orders (12% (7/58) vs 5% (22/433), p = 0.003). Sex ratio 
and distribution of educational background levels were 
similar.

Encephalitis causative agents
Varicella zoster virus (VZV) was the primary cause 
of encephalitis in ID patients (25.9% vs 11.5% in IC 
patients, p = 0.002) (Table 2). Herpes simplex virus 
(HSV) was the second most common cause in ID 
patients (22.4%) but did not significantly differ to IC 
patients (27.3%). Listeria monocytogenes was the third 
most common cause of infectious encephalitis in ID 
patients (10.3% in ID vs 3.9% in IC, p = 0.03). Human 
herpes virus 6 (HHV-6) and John Cunningham (JC) 

polyomavirus infections were identified in ID patients 
only. The proportion of cases without an infectious 
agent identified was lower in ID patients than in IC 
patients (12.1% vs 37.4%, p = 0.0001).

Clinical data
Clinical presentation, including frequency of fever at 
admission, did not differ between ID and IC patients 
(Table 3).

Magnetic resonance imaging was performed equally 
often in both groups (81.2%, 354 /436 IC patients and 
79.3%, 46 /58 ID patients). However, due to missing 
data, MRI results of only 34 ID patients and 230 IC 
patients were included in this study. The prevalence 
of haemorrhagic lesions was higher in ID patients 
(23.5%, 8/34) than IC patients (12.6%, 29/230, but 

Table 1
Characteristics of immunosuppressive disorders in immunodeficient HIV-negative infectious encephalitis patients ENCEIF 
cohort, France 2016–2019 (n = 58)

Immunosuppressive disorder
Patients

Details
n %

Immunosuppressive treatment for an 
auto-immune diseasea 19 32.8

•      Corticosteroids alone (n = 11) 
 
•      Corticosteroids combined with other immunosuppressive agents (rituximab and 
methotrexate, two patients each) (n = 4) 
 
•      Immunosuppressive agents without corticosteroids (methotrexate, adalimumab 
plus methotrexate, adalimumab, and non-specified TNF inhibitor) (n = 4)

Haematological malignancy 15 25.9

•      Chronic lymphocytic leukaemia (three patients receiving treatment) (n = 6) 
 
•      Myeloma (all patients receiving treatment including two on revlimid and one 
autologous haematopoietic stem cell transplant) (n = 3) 
 
•      Lymphoma: non-Hodgkin lymphoma and Hodgkin’s lymphoma (two patients 
with recent chemotherapy including rituximab, nivolumab, and revlimid) (n = 3) 
 
•      Waldenström disease (one patient with recent chemotherapy) (n = 2)

Transplantation 15 25.9

•      Heart transplantb (n = 3) 
 
•      Kidney transplantb (n = 7) 
 
•      Liver transplantb (n = 1) 
 
•      Allogeneic haematopoietic stem cell transplantb (n = 4)

Active cancer or recent 
chemotherapy (< 1 year) 8 13.8

•      Prostate cancer (one patient undergoing chemotherapy) (n = 2) 
 
•      Glioblastoma (patient undergoing chemotherapy) (n = 1) 
 
•      Melanoma (patient undergoing chemotherapy and taking nivolumab) (n = 1) 
 
•      Bladder cancer (no chemotherapy) (n = 1) 
 
•      Pulmonary cancer (patient undergoing chemotherapy) (n = 1) 
 
•      Colon cancer (patient undergoing chemotherapy) (n = 1) 
 
•      Breast cancer (patient undergoing chemotherapy) (n = 1)

Myelodysplasia 2 3.4
•      Myelofibrosis (n = 1) 
 
•      Myelodysplastic syndrome (n = 1)

ENCEIF: Etude Nationale de Cohorte des Encéphalites Infectieuses en France; TNF: tumour necrosis factor.
a Systemic disease: rheumatoid arthritis, polymyalgia rheumatica, giant cell arteritis, polymyositis, Schulmann fasciitis, granulomatosis with 

polyangiitis.
b All patients received immunosuppressive treatment except one recipient of hematopoietic stem cell allograft.
One patient had immunodeficiency of multiple origin.
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this difference did not reach statistical significance 
(p = 0.09). No specific clinical presentation or MRI find-
ings were associated with a specific cause of infection 
in ID patients.

The distribution of white blood cell (WBC) count/mm3 in 
cerebrospinal fluid (CSF) was significantly different in 
ID and IC patients (p = 0.03). A median WBC count of 
45/mm3 (IQR: 6–183) was reported for ID patients, and 
a median WBC count of 80/mm3  (IQR: 22–268) for IC 
patients. The absence of biological meningitis, defined 
as a CSF WBC count < 5/ mm3, was more common in 
ID patients (23.6%, 13/55) than in IC patients (8.9%, 
38/423) (p = 0.005).

After excluding patients with early diagnoses through 
direct microbiological examination of their CSF, namely 
patients with  L. monocytogenes  and tuberculosis, 
acyclovir was less frequently prescribed to ID patients 
(76.0%, 38/50) than IC patients (92.7%, 371/401), 
(p = 0.0001). Of note, all patients with a final diagnosis 
of encephalitis caused by HSV or VZV had received 
acyclovir as empirical treatment. The proportion of 
patients who received a high dose of acyclovir (15 mg/
kg/8 hours) was similar in both groups (24.6%, 90/366 
IC patients vs 36.1%, 13/36 ID patients, p = 0.13).

Outcome
In-hospital CFR was significantly higher in ID patients 
(23.6%) than in IC patients (5.6%), p < 0.001. Causes 
of infectious encephalitis in non-survivor ID patients 
were: VZV (n  =  4), HSV (n  =  2), JC virus (n  =  2),  L. 
monocytogenes  (n  =  1), Epstein-Barr virus (n  =  1), 
and  Cryptococcus neoformans  (n  =  1), no causative 
agent was identified for two ID patients. Major sequelae 
at discharge were more frequent in ID patients (20%) 
than in IC patients (94%), p = 0.001 (Table 4).

In the final multivariable model, non-HIV-related immu-
nodeficiency, age, coma and abnormal MRI findings 
were independently associated with poor outcome 
(Table 5). Having no causative agent identified was 
independently associated with a good outcome. The 
model goodness-of-fit was 0.84. 

Discussion
The main findings of this multicentre, prospective 
cohort study on infectious encephalitis in HIV-negative 
ID patients are as follows: (i) ID patients with infectious 
encephalitis were older and had a higher prevalence of 
diabetes and pre-existing neurological disorders than 
IC patients; (ii) VZV was the primary cause of infec-
tious encephalitis in ID patients; (iii) poor outcome was 
2.7 times more frequent in ID patients (41.4%) than in 
IC patients (15.4%); (iv) having an immunodeficiency is 
an independent risk factor for death or major sequelae 

Table 2
Causes of infectious encephalitis in HIV-negative immunodeficient and immunocompetent patients, ENCEIF cohort, 
France 2016–2019 (n = 494)

Causative agent

Immunodeficient patients 
 

N = 58

Immunocompetent patients 
 

N = 436 p value

n % n %
VZV 15 25.9 50 11.5 0.002
HSV 13 22.4 119 27.3 0.43
Listeria monocytogenes 6 10.3 17 3.9 0.029
Mycobacterium tuberculosis 0 0 11 2.5 0.22
TBE virus 2 3.4 24 5.5 0.51
Influenza virus 0 0 11 2.5 0.22
EBV 2 3.4 4 0.9 0.10
CMV 0 0 1 0.2 0.71
HHV6 2 3.4 0 0 10− 4

JC virus 3 5.2 0 0  < 10− 4

Cryptococcus neoformans 3 5.2 1 0.2  < 10− 4

Other causesa 5 17.2 35 8.5 NA
Unknown 7 12.1 163 37.4 10− 4

CMV = cytomegalovirus; EBV = Epstein-Barr virus; ENCEIF: Etude Nationale de Cohorte des Encéphalites Infectieuses en France; HHV6 = human 
herpes virus 6; HSV = herpes simplex virus; JC virus: John Cunningham virus; NA: not applicable; TBE = tick borne encephalitis; 
VZV = varicella zoster virus.

a Other causative agents: among immunocompetent patients: enterovirus (n=5), Mycoplasma pneumoniae (n = 4), measles 
virus (n = 3), West Nile virus (n = 3), Capnocytophaga canimorsus (n = 2), Leptospira spp. (n = 2), Japanese encephalitis virus 
(n = 2), Tropheryma whipplei (n = 2), Anaplasma phagocytophilum (n = 1), Chikungunya virus (n = 1), Coxiella burnetii (n = 1), Legionella 
pneumophila (n = 1), Borrelia burgdorferi (n = 1), Human parvovirus B19 (n = 1), Treponema pallidum (n = 1), Toscana virus (n = 1), Francisella 
tularensis (n = 1), HIV (n = 1), Zika virus (n = 1), Rickettsia spp. (n = 1).

Other causative agents among immunodeficient patients: Borrelia burgdorferi (n = 2), West Nile virus (n = 1), Bartonella spp. (n = 1), 
enterovirus (n = 1).
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in HIV-negative patients with infectious encepha-
litis. The older age of ID patients with encephalitis 
was expected, since the prevalence of ID conditions 
increase with age. However, ID patients, representing 
11.7% of the ENCEIF cohort, had a similar clinical pres-
entation to IC patients.

The distribution of infectious causes of encephalitis 
differed between the two groups. Among ID patients, 
the most frequent causative agent was VZV (26%), 
followed by HSV (22%), as opposed to IC patients, 
wherein HSV was the most frequent cause identified 
(27%) and VZV the second (11%).

This finding might suggest increasing the dose of acy-
clovir from 10 mg/kg/8 hours to 15 mg/kg/8 hours for 
the empirical treatment of encephalitis in HIV-negative 
ID patients before identifying the causative agent. 
However, although VZV is less susceptible to acyclo-
vir than HSV in vitro [13], there are no data showing 
that a higher dose is more effective than a lower one, 
and there has been no clinical trial so far. Moreover, 
weighing the benefits and risks advocates against the 
systematic use of high-dose acyclovir for empirical 
treatment of encephalitis, given the dose-dependent 
renal and neurological toxicity of acyclovir [14]. Hence, 
most international guidelines recommend a dose of 
10 mg/kg/8 hours acyclovir for empirical treatment 
of encephalitis, except when the probability of VZV 
encephalitis is high [10,15].

Our finding that VZV is the most frequent cause of 
encephalitis in HIV-negative ID patients has conse-
quences: (i) the criteria for the use of high-dose acy-
clovir in this population may be different than for IC 
patients (i.e. consider high-dose in the presence of 
any suggestive clinical or imaging findings as haemor-
rhagic lesions) [16-18]; (ii) the results of CSF PCR tests 
for both HSV and VZV should be obtained as soon as 
possible in ID encephalitis patients to adjust the anti-
viral treatment if needed [10].

The apparent lower rate of acyclovir prescription in ID 
patients in this study raises concerns, given that HSV 
and VZV remain the most frequent pathogens respon-
sible for encephalitis in this population, and given 

the strong association between early treatment with 
acyclovir and outcome [10,15]. However, none of the 
patients in this study with an apparent absence of acy-
clovir were later diagnosed with HSV and VZV.

As expected, L. monocytogenes was significantly more 
frequent among ID patients than IC patients.

Other opportunistic pathogens associated with severe 
immunodeficiency were found in our study, namely 
HHV-6, JC polyomavirus, and  C. neoformans. Human 
herpes virus 6 may be responsible for encephalitis only 
in ID patients [19], and was identified in one allogeneic 
haematopoietic stem cell transplant recipient and one 
patient receiving long-term corticosteroid treatment in 
our cohort. Human herpes virus 6 integration was ruled 
out in those two cases. We diagnosed three cases of 
JC polyomavirus encephalitis: two patients with lym-
phoma treated with chemotherapy, and one heart 
transplant recipient who recently received rituximab 
treatment [20]. The two cases of Epstein-Barr virus 
encephalitis occurred in kidney transplant recipients in 
our cohort.

Encephalitis of unknown cause was three times less 
frequent among ID patients (12.1%) than IC patients 
(37.4%). Although the ENCEIF cohort only enrolled 
patients with encephalitis presumably of infectious 
origin, some cases of unknown origin may have been 
immune or inflammatory encephalitis. In HIV-negative 
ID patients with a weak immune system due to immu-
nosuppressive treatment and unable to exhibit a 
strong immune or inflammatory response, encephali-
tis of inflammatory cause may be less frequent. This 
hypothesis is supported by our finding that having an 
encephalitis of unknown cause despite the suspicion of 
infectious origin was an independent protective factor 
against poor outcome in our final multivariable model. 
It is also possible that ID patients were more compre-
hensively investigated than IC patients. However, our 
data do not allow us to assess this hypothesis.

Several non-infectious causes of central nervous sys-
tem disorders may be more common in HIV-negative ID 
patients, such as posterior reversible encephalopathy 
syndrome in patients treated with calcineurin inhibitors 

Table 3
Clinical symptoms at admission, in HIV-negative patients, ENCEIF cohort, France 2016–2019 (n = 494)

Clinical symptoms

Immunodeficient patients 
 

N = 58

Immunocompetent patients 
 

N = 436 p value

n % n %
Fever 41 73.2 354 81.6 0.14
Confusion 40 71.4 325 77.2 0.34
Altered consciousness 37 63.8 250 58.4 0.43
Coma 11 20.0 78 18.5 0.79
Septic shock 3 5.2 21 4.8 0.91

ENCEIF: Etude Nationale de Cohorte des Encéphalites Infectieuses en France.
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[21], paraneoplasic encephalitis [22], central nervous 
system inflammation caused by tumour necrosis factor 
inhibitors [23] or neurologic adverse effects of immune 
checkpoint inhibitors [24]. Although non-infectious, 
these patients may fulfil the ENCEIF inclusion criteria 
(altered mental status > 24 hours, seizures, confusion, 
focal neurologic deficit, fever, MRI lesions) and could 
have been enrolled in our cohort.

The fact that 23.6% of ID patients had no biological 
meningitis (i.e. CSF WBC count < 5/ mm3) outlines that 
suspected encephalitis should not be ruled out with 
regards to this finding only, especially in HIV-negative 
ID patients, who may display a lower inflammatory 
response. This is in agreement with the international 
case definition [9], where meningitis is only one crite-
rion among others. In line with our findings, a literature 
review of encephalitis in ID patients found that HSV 
and VZV encephalitis were associated with lower CSF 
WBC count than in IC patients [25].

A retrospective case control study on HSV and VZV 
encephalitis in HIV-negative ID patients (n  =  14), with 
an ID and IC group comparable to our study patients, 
showed a lower frequency of prodromal symptoms, an 
overall similar clinical presentation and a much higher 
CFR (35.7%) in ID patients than in IC patients (6.7%), in 
agreement with our study. They also found that a low 
CSF WBC count was associated with death, which may 
give way to a physio-pathological hypothesis for the 
severity of encephalitis in ID patients. Their inability to 
develop an efficient immune response may enable the 
pathogen to spread in the brain parenchyma [26].

We documented the high severity of encephalitis 
among ID patients with in-hospital CFR of 23.6%, and 
a high prevalence of sequelae or persisting symptoms 
impairing their global functioning at discharge (20%). 
Immunodeficiency was an independent risk factor of 
poor outcome with an OR of 3.41 (95% CI: 1.7–6.85), 
after adjusting for confounding bias. This finding sug-
gests lowering immunosuppression therapy in HIV-
negative ID patients presenting with encephalitis 

when possible, as a part of encephalitis treatment. 
An increase in age was also associated with poor out-
come, in agreement with a previous study [2,4].

Beside susceptibility to severe infection, a secondary 
explanation for the severity of HSV or VZV encephalitis 
among ID patients may be acyclovir resistance due to 
prolonged exposure to valacyclovir, which is used as 
the primary prophylaxis in several ID conditions, par-
ticularly for transplant recipients [27,28].

Finally, prevention strategies should be used where 
possible. Varicella zoster virus infections could be 
avoided through pre-immunodeficiency vaccination, 
and food-borne listeriosis may be prevented in vulner-
able patients, for example by informing them about 
at-risk food and spreading recommendation about 
preparing meals and respecting best-before dates 
[29]. These strategies are critical to address with the 
patient before starting an immunosuppressive treat-
ment, keeping in mind the need for balance between 
making drastic changes and taking risk-adapted advice 
to lower the risk of infectious diseases.

The strengths of our study are the prospective design, 
allowing extensive data collection, the size of our 
cohort, a multicentric inclusion of patients and high 
external validity. To the best of our knowledge, this is 
the first prospective cohort to present the characteris-
tics of infectious encephalitis among a broad spectrum 
of immunodepressive conditions.

This study has limitations. First, as this cohort was 
designed to study the clinical features and risk fac-
tors of infectious encephalitis in a large population in 
France, we did not collect extensive data on immune 
status, such as dose or duration of corticosteroid use 
or time elapsed since transplantation. Second, since 
patients were enrolled by infectious disease special-
ists, neurologists and intensivists, some patients with 
severe immunodeficiency may not have been enrolled 
if they were managed in other departments, such as 
haematology.

Table 4
Functional outcome at hospital discharge in HIV-negative immunodeficient and immunocompetent patients with infectious 
encephalitis, ENCEIF cohort, France 2016–2019 (n = 482)

Outcome

Immunodeficient patients 
 

N = 55

Immunocompetent patients 
 

N = 427 p value

n % n %
Death 13 23.6 24 5.6  < 10 − 3

Neuro-vegetative state 0 0 2 0.5 0.65
Major sequelae 11 20 40 9.4 10 − 3

Moderate sequelae 10 18.2 110 25.7 0.63
Minor sequelae 21 38.2 251 58.8 0.12

ENCEIF: Etude Nationale de Cohorte des Encéphalites Infectieuses en France.
Functional outcome is assessed with the Glasgow outcome scale [11].
Outcome data were not available for three immunodeficient patients and nine immunocompetent patients.
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Conclusion
Immunodeficient patients with infectious encephali-
tis are at high risk of death or major sequelae. While 
HIV-negative ID patients have been shown to be simi-
lar to IC patients in terms of clinical presentation and 
MRI results, the prevalence of meningitis was lower in 
ID patients. Varicella zoster virus, HSV and L. monocy-
togenes  were the most frequent causes of infectious 
encephalitis among ID patients. Although investigating 
the causative agent should include rare and more 
ID-oriented pathogens, looking for the common 
pathogens responsible for infectious encephalitis in IC 
patients remains essential. Diagnosis and treatment 
algorithms, with empirical acyclovir, need to be carried 
out with the same stringency as with IC patients.
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