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Introduction 
Autoimmune or dysimmune encephalitis is a rare 
entity, and its precise incidence and prevalence are 
unknown [4]. Autoantibodies bind antigens in the 
neuronal cell-surface of the central nervous system 
(CNS) and unlike intracellular antibodies, they are 
often responsible for inflammatory neurological 
damage [1, 28]. They can be seen at any age and affect 
both sexes, however, the age of onset and the sex 
distribution differ according to the type of the 
implicated antibody [28]. The most frequent are 
encephalitis with anti-NMDAr (N-methyl-D-aspartate 
receptors) and anti-VGKC (Voltage-Gated Potassium 
Channel) antibodies, the antigenic targets of which 
are the CASPR2 (Contact in-associated protein-like 
2) and LGI1 (Leucine-rich Glioma-Inactivated 1) [18, 
23]. Their clinical presentation is better 
individualized and often stereotyped [7,14,22,26]. 
The clinical manifestations are heterogeneous and 
depend on the type of antibody involved, even 
though the most common clinical presentation is an 
acute or subacute limbic encephalitis, which 

manifests with neuropsychiatric symptoms, and 
sometimes extra limbic manifestations, such as signs 
of dysautonomia, abnormal movements, dyskinesias, 
and ataxia [4, 16]. Some clinical signs make it 
possible to evoke the diagnosis and guide the search 
for the type of antibody involved (Faciobrachial 
dystonic seizures (FBDS), dyskinesias, 
neuromyotonic...etc.). Their diagnosis is supported 
by laboratory and radiological examinations, such as 
the presence of inflammatory lesions on cerebral 
magnetic resonance imaging (MRI), an immune 
reaction in the cerebrospinal fluid (CSF) and an 
electrical pattern on the electroencephalogram 
(EEG). Nevertheless, it is confirmed by the detection 
of antibodies in the blood and/or the CSF [3,37]. 
Their management requires early and adapted 
therapeutic protocols, sometimes aggressive, 
involving immunomodulatory or immune-
suppressive treatments [16, 50]. The response to 
immunotherapy is most often favourable [16, 48]. 
Some of these inflammatory autoimmune 
encephalitides can associate with tumours, and their 
removal is essential for better clinical outcomes [17]. 
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Abstract 
Introduction: Autoimmune encephalitis is a new and little-known entity targeting CNS antigens. It often causes 
inflammatory limbic encephalitis, for which immunotherapy is effective. 
Objective: The main objective of the study is to determine the clinical and paraclinical characteristics of encephalitis 
associated with NMDAr, CASPR2 and LGI1 antibodies. 
Materials and methods: It are a descriptive, prospective and retrospective study, which started from January 2016 to 
December 2018. 
Results: Our cohort included 30 patients with a mean age of 44±18.05 years. The limbic encephalitis was acute in 73.3%. 
The patients presented mainly psychiatric and vigilance disorders, epileptic seizures, dysautonomia, and memory disorders. 
A temporal hyper signal (± extra limbic) was often found on MRI, with non-specific abnormalities in the EEG and an 
inflammatory CSF profile. FBDS, dyskinesias, and neuromyotonic were the discriminating signs. Neoplasia was found 
in 16.7% of the cases. Immunotherapy led to good results. 
Conclusion: This study aimed to know how to identify these entities in our country and establish an early and effective 
treatment for better outcomes. A study with large samples would be more beneficial. 
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We conducted a descriptive, longitudinal, pros-
pective and retrospective study, that included thirty 
patients who presented a dysimmune encephalitis 
with antibodies against neuronal cell surface proteins 
(NMDAr, LGI1 and CAPSR2), within the Neurology 
department of the University Hospital of Tizi-Ouzou, 
during the period from January 2016 to December 
2018. This work aimed to depict the clinical and 
paraclinical features of patients presenting auto-
immune encephalitis associated with antibodies 
against extracellular epitopes of neuronal cell-surface 
(anti NMDAr, anti LGI1, anti CASPR2), and to 
assess their therapeutic response. 
 

Patients and Methods 
It is a multivariate descriptive, longitudinal, 
prospective and retrospective study about patients 
who presented dysimmune encephalitis (to anti-
NMDAr, anti-LGI1 and anti-CAPSR2) in the 
neurology department of the Tizi-Ouzou university 
hospital from January 2016 to December 2018. Our 
study included a total of thirty patients [30]. We 
included patients who presented anti-NMDAr and 
anti-VGKC dysimmune encephalitis (CASPR2, 
LGI1). They have presented limbic encephalitis 
associating, to varying degrees, neuropsychiatric 
symptoms. The signs onset was either acute or 
subacute (in several weeks or months). All the study 
patients had suggestive paraclinical examinations, 
namely cerebral MRI, EEG, CSF analysis, as well as 
anti-NMDAr, anti CASPR2, and anti LGI1 
antibodies in the CSF and/or the serum. 
We included patients with confirmed diagnosis 
(definite diagnosis) or with seronegative forms 
(probable diagnosis) with suggestive clinical 
characteristics (dyskinesias, brachio-facial dystonias, 
neuromyotonia, hyponatremia and dysautonomia), 
as well as paraclinical results (EEG patterns, MRI 
abnormalities, and CSF abnormalities). Other 
differential diagnoses, such as herpetic encephalitis 
and paraneoplastic encephalitis, have been ruled out. 

A psychiatric evaluation was carried out in 
collaboration with the psychiatrists (based on the 
DSM-V). 
 

Results 
From January 2016 to December 2018, we identified 
thirty patients with one of the three types of 
dysimmune encephalitis (anti-NMDAr, anti-LGI1, or 
CASPR2). The mean duration of follow-up was 18 
months, with a minimum of 06 months due to death 
in one patient (3.3%) and a maximum of 30 months 
in two patients (6.7%). These thirty patients included 
16 women and 14 men, with a slight female 
predominance (53.3%), with a sex ratio of 0.87. 
73.3 % of patients had an acute onset, while 26.7 % 
had a subacute onset. Prodromes were present in one-
third of the patients, mainly headache, asthenia, 
vomiting, and photophobia. The mode of entry was 
psychiatric in 66.7% of cases and neurological in 
33.3% of cases dominated by seizures. Vigilance 
disturbances were found in 66.7% of cases, to varying 
degrees, and 10% of patients needed tracheal 
intubation. Different types of seizures were found in 
83.3% of cases. Faciobrachial dystonic seizures 
(FBDS) were observed in 26.7 % of the patients. 
Dyskinesias were observed in a third of cases, 
dysautonomic signs in 76.7% of cases and insomnia 
in 53.3% of cases. Many unusual symptoms have been 
reported including central signs, such as mutism, 
catatonia, aggravation under neuroleptics, pruritus, 
and peripheral symptoms, namely cramps, 
paresthesias, and fasciculations. 
However, in 30% of cases, the examination revealed 
objective neurological signs (cerebellar ataxia, 
hemiparesis, extrapyramidal signs, signs of peripheral 
involvement), and even neuromyotonia in 20% of 
cases. Besides, fever was only observed in 23.3% of 
cases. MMSE score showed slight memory 
impairment in 86.2% of cases. Biologically, a third of 
the patients presented with hyponatremia. Brain MRI 
revealed abnormalities in 86.7% of cases.
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Figure 1: 17-year-old female patient with anti-NMDAr encephalitis (seropositive). Cerebral MRI, FLAIR sequence: left 

temporo-insular hyper signal. 
 

 
Figure 2: 65-year-old patient with anti-LGI1 encephalitis (seropositive). Cerebral MRI, FLAIR sequence: bilateral amygdalo-

hippocampal hyper signal. 

 
Cerebrospinal fluid analysis showed abnormalities 
in 86.7% of cases. 73.3% presented hyperprotein-
orachia, and only 23.3% had lymphocyte-type 
hypercellularity with an average of 45.86 lymphocytes 
/mm3. The CSF immunology was pathological in 
53.35% of cases. On the initial EEG, 76.7% of cases 
presented generalized or focal nonspecific cerebral 

abnormalities including background slowing, theta 
or delta activity, and only 23.3% presented with 
epileptic abnormalities. Furthermore, no patient 
presented Extreme Delta Brush, but other 
abnormalities were rarely observed (fast rhythms, 
slow rhythmic waves, and periodic complexes). 

 

 
Figure 3: EEG of a patient with anti-NMDAr encephalitis: Rhythmic slow waves especially on the right. 

 

 
Figure 4: of a patient with anti CASPR2 encephalitis: Periodic complexes. 
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The specific immunological examination, which 
consists of measuring membrane antibodies 
(NMDAr, VGKC, LGI1, CSAPR2), showed that 
63.3% of cases presented positive antibodies. 36.84% 
of patients presented anti CASPR2 antibodies, 
26.32% anti-NMDAr antibodies, and 26.32% anti-
LGI1 antibodies. 5.26% of cases displayed a 
combination of CASPR2 and anti LGI1 antibodies, 
and 5.26% of cases showed a combination of anti 
LGI1 and anti VGKC antibodies. It is worth noting 
that they were found in 63.2 % of cases in the CSF, 
26.3% in the blood, and 10.5 % in both. The search 
for associated neoplasia revealed the presence of 
tumour in 16.7% of cases. The mean age of the 
patients with the tumour was 46.6 ± 11 years. The 
anatomopathological study found mainly thymomas 
(stage B1 or B2 / B3) and adenocarcinoma of the 
colon. 
All patients received first-line treatment, with 93.3% 
receiving intravenous (IV) methylprednisolone 
(1g/day for three to five days), 96.7% receiving IV 
immunoglobulin (0.4 mg/kg for 05 days) at a rate of 
one to six cures, and 6.7% receiving plasma 
exchanges at a rate of three courses). A switch to oral 
corticosteroids (1 mg/kg/day) was used in 30% of 
cases. Second-line treatment was started in 46.7% of 
cases. Rituximab and Cyclophosphamide were used 
in severe forms, while Azathioprime was initiated in 
the less severe cases to prevent relapses or as a relay 
to prior treatment in conjunction with a specific 
treatment of the existing tumor. One-third of patients 
have completely recovered, 63.3 percent have 
recovered significantly, and one patient has died as a 
result of tumor complications. Treatment improved 
the major symptoms (psychiatric conditions, 
vigilance disorders, epileptic seizures, and memory 
disorders) (p = 10-3). However, in 63.4 percent of 
cases, sequelae were observed, with memory 
impairment being the most common. In 80% of cases, 
patient autonomy was regained, with just 6.7 percent 
of cases experiencing a single episode of relapse. 
 

Discussion 
This work aimed to analyse the clinical and 
paraclinical features of autoimmune encephalitis due 
to antibodies targeting neuronal cell membrane 
antigens, namely anti-NMDAr, anti LGI1, and anti 
CASPR2, in order to better recognize these entities. 
Therefore, our findings were compared to data from 
the literature after an average follow-up of 18 

months. In our cohort, there was a slight female 
predominance (sex ratio of 0.87). However, this sex-
based distribution did not accurately reflect the 
various types of antibodies. Some types of 
encephalitis, such as anti-NMDAr encephalitis [28], 
have a significant female predominance, while 
others, such as anti-CAPR2 and anti-LGI1 
encephalitis, have a significant male predominance. 
[5, 38]. In our study, the mean age was 44 ± 18 years, 
with a vast majority of patients over the age of 45 
years. We found an autoimmune history in 26.7% of 
cases, favouring the disease onset, particularly in the 
pediatric population [12]. It was a disease that was 
thought to be uncommon but was likely 
underdiagnosed. The recent rise in the number of 
cases reported in the literature 
[4] is likely due to the availability of biological 
markers as well as a greater understanding of 
suggestive clinical presentations. Regardless of the 
antibody involved, the clinical presentation in our 
series was relatively stereotyped, with some clinical 
homogeneity, similar to what has been described in 
the literature. Limbic encephalitis is the most 
common presentation with mainly an acute onset 
(73.3 % of cases) or subacute (26.7 % of cases). It is 
characterized by a psychiatric (60.7%) or neurological 
(33.3%) entry mode in the majority of cases. The 
psychic manifestations include behavioural 
disorders, such as aggression, agitation, irritability, 
panic attacks and hallucinations. They are associated 
with neurological manifestations, such as 
impairment of antegrade memory (100% of cases), 
epileptic seizures (83.3% of cases), dysautonomia 
signs (76.7% of cases) and vigilance disorders (66.7% 
of cases) [41]. Prodromes were found after a thorough 
examination (33.3% of cases), although few studies 
were interested in this parameter, which is most 
commonly seen in anti-NMDAr encephalitis (70% to 
86% of cases) [9]. 
Patients can seek treatment in psychiatry first because 
of the psychiatric manifestations (depression, 
anxiety, and psychotic manifestations), which may 
mislead the diagnosis [52]. On the other hand, 
epileptic seizures (inaugural in 23.3% of cases) 
dominated the neurological onset manifestations, 
emphasizing the importance of maintaining a critical 
approach in the face of a first epileptic seizure in order 
to avoid being satisfied with a simple antiepileptic 
treatment, which can be inefficient. Epileptic seizures 
were found in 83.3% of our patients (at the onset or 
in the acute phase), which was consistent with the 
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literature [33,50]. These are mostly temporal, which is 
in line with previous findings [8]. Our study found 
vigilance disturbances ranging from simple 
obnubilation to coma, with 30% of our patients 
falling into a coma. Because of certain complications, 
such as infections, these disorders of consciousness 
may worsen the vital and functional prognosis, and 
may even prevent the initiation of certain 
immunosuppressive treatments [10]. 
Extra limbic symptoms have been observed in our 
patients, which makes the name limbic encephalitis 
debatable in favour of autoimmune or dysimmune 
encephalitis as some authors have suggested, so as 
not to underdiagnose certain atypical forms or purely 
extra limbic encephalitis [4]. As a result, Lai et al. 
proposed, in 2010, the term autoimmune synaptic 
encephalitis to replace the term limbic encephalitis 
[38]. Some signs and symptoms are highly suggestive 
of autoimmune encephalitis, and it is essential to 
recognize them. FBDS (26.7% of cases), dyskinesias 
(33% of cases), orofacial or diffuse with choreic 
movements and opisthotonos attitude, are 
considered to be the most suggestive signs. 
Dysautonomia signs were present in 76.7% of our 
patients, which approaches the data reported in the 
literature (69%) [10, 12]. Neuromyotonia and 
sometimes even paroxysmal ataxia have also been 
reported [28, 32, 34, 36,40]. Dysautonomia signs 
were one of the most defining features of these 
entities, which could result in cardiac and/or 
respiratory decompensation [10]. Many of those signs 
were observed in our series, namely sweating, 
salivation, temperature and blood pressure 
fluctuations. Neuromyotonia was of capital 
importance for the diagnosis since it was typical in 
certain types of antibodies (anti CASP2), allowing 
the search for the type of tumour that could be 
involved (thymoma) to be guided [34.39]. 
We found sleep disorders, such as insomnia, in 
53.3% of cases, and it is often identified as a 
suggestive symptom of some dysimmune encephalitis 
[2, 32, 44, 49]. It is worth noting that sleep 
disturbances have been reported in paraneoplastic 
limbic encephalitis associated with anti Ma2 
antibodies [11], and that was ruled out by 
onconeuronal antibodies testing in our cohort. 
Paraclinical examinations not only rule out other 
differential diagnosis but they also contribute to 
confirm the diagnosis by pointing out certain typical 
characteristics. 

Hyponatremia should be looked for systematically 
because it can worsen vigilance disturbances, and it 
requires appropriate correction and the use of some 
therapies with caution. It was found in a third of our 
study population. It is rarer in other aetiologies of 
limbic encephalitis, such as limbic paraneoplastic 
encephalitis (anti-Hu) compared to what has been 
reported in autoimmune encephalitis [20, 30, 50]. 
The scalp EEG was an easy, non-invasive, and cost-
effective exam to perform. It was essential for the 
differential diagnosis (herpetic encephalitis, 
metabolic encephalopathies, Creutzfeld- Jacob 
disease). In the literature, no electrical pattern 
common to all antibodies has been identified. It 
often showed a diffuse or focal non-specific slowing 
(up to 90% of cases) and sometimes epileptic 
abnormalities [19, 31, 48]. On the other hand, an 
"extreme delta brush (EDB)" pattern has been 
described only in anti NMDAr encephalitis, which is 
very suggestive, and even fast rhythms or slow 
rhythmic waves [15, 35,47]. In our study population, 
the initial EEG was often pathological (76.7% of 
cases), often displaying the non-specific 
abnormalities described above [19]. Inter-critical 
epileptic anomalies were also uncommonly recorded. 
The reported EDB pattern was not found in our 
series, which could be explained by its transient 
character [19]. 
Brain MRI often objectified parenchymal 
abnormalities (86.7% of cases), which were similar to 
those reported in the literature [25, 51], including 
isolated temporal lesions (36.6% of cases). They were 
more bilateral than unilateral. Extra limbic 
radiological abnormalities were found in half of the 
cases. The most affected localisations are mainly the 
frontal lobe, the basal ganglia, and rarely other 
structures, such as the insula, parietal lobe, occipital 
lobe, meninges and white matter are affected. These 
extra limbic anomalies have been reported in the 
literature at a lower frequency than ours (40% of 
cases) [51]. Graus et al. included bilateral temporal 
involvement (in T2 and FLAIR) in the criteria for 
defined autoimmune encephalitis [23]. Unilateral 
temporal impairment would be possible. However, in 
this case, Graus et al. required the presence of 
antibodies to classify it as autoimmune encephalitis 
because other etiologies, such as glioma, seizures, and 
HSV1, could cause a unilateral temporal hyper signal 
[23]. The cytological and biochemical analysis of the 
CSF was essential, and it was primarily pathological 
(86.7% of our cases), which is consistent with the 
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literature data [6,24]. CSF bacteriological analysis 
was essential in order to rule out infectious causes. In 
some series, the CSF profil was normal [38,50], which 
is not against the diagnosis of dysimmune 
encephalitis. The CSF abnormalities were mainly 
hyper proteinorachia (73.3% of cases, often the level 
did not exceed 01g/l), lymphocytic pleocytosis 
(23.3% of cases, with an average of 45,86 
lymphocytes/mm3), and especially the presence of 
oligo-clonal bands (OCBs) in 46.6% of cases, which 
demonstrates the existence of an inflammatory 
mechanism, particularly for seronegative forms. 
These results are close to those reported by certain 
authors who found slight to moderate lymphocytic 
pleocytosis (generally less than 100 cells/mm³) in 60 
to 80% of patients and oligoclonal bands in 
approximately 50% of cases [24, 27]. 
The specific antibodies testing confirmed the 
diagnosis, but the determination of the type of 
antibody to look for and the interpretation of the 
results had to be chosen according to the clinical 
presentation and the results of the paraclinical 
examinations and required a specialized centre with 
adapted techniques. Some authors have suggested 
that the presence of antibodies targeting CNS cell 
membrane was not necessary for the diagnosis of 
autoimmune encephalitis and that their negativity 
should in no way delay the initiation of an early 
treatment if the clinical manifestations and the para-
clinical data are suggestive [4, 21]. This was the case 
in our study, where one-third of the patients had 
seronegative encephalitis and responded well to 
immunotherapy. 
In our cohort, 63.3% of cases were seropositive 
(indirect immunofluorescence, immunohisto-
chemistry, and a specific test on transfected HEK 
cells). Other tests were also necessary, such as the 
assay of onco-neuronal antibodies (antibodies 
targeting intracellular antigens) to rule out 
paraneoplastic encephalitis. We have diagnosed a 
significant number of patients with this latter (anti-
Yo, Ma2, Ri, anti Sox1, CV2/CRMP5, anti-Tr). We 
also assayed the antibodies directed against 
intracellular synaptic antigens, which made it 
possible to diagnose one case of anti-GAD65 
encephalitis and one case of anti-amphiphysin 
encephalitis. 
Further exams were performed to look for associated 
neoplasia, namely abdominal, pelvic and thoracic 
CT-Scan, pelvic and scrotal ultrasound, as well as 
tumour markers and PSA assays. Therefore, we 

found a paraneoplastic syndrome in some patients 
(16.7% of cases) associated with thymoma or 
adenocarcinoma confirming the possibility of the 
existence of paraneoplastic encephalitis among these 
cases without them being purely autoimmune [1]. 
In terms of management, we proposed some 
treatment plans based on prior experiences because 
there were no therapeutic consensus or well-
codified protocols. There was no data from 
randomized controlled clinical trials of 
immunotherapy use, the order in which they should 
be administered or the duration of treatment [10,13, 
29,45]. Therefore, we used IV bolus of 
methylprednisolone as first-line treatment, which was 
typically followed by oral corticosteroids relay and IV 
immunoglobulins (Ig) [13, 29, 45]. Some experts 
defended plasma exchanges, which we used in just 
6.7% of cases, while others prefered IV Ig [43,46], 
despite the lack of compelling evidence of superiority 
[45]. IV Ig seemed to be more manageable than 
plasma exchanges due to frequent agitation, epileptic 
seizures interfering with plasmapheresis progress, and 
dysautonomia signs which could be worsened by the 
latter [12,50]. The molecules chosen were rituximab 
(375mg/m2) and cyclophosphamide (750mg/m2 IV) 
and have been given shortly after first-line treatment 
to avoid having a therapeutic window [45]. In patients 
with less serious manifestations, azathioprine 
(1mg/Kg/d) was also used to minimize the risk of 
relapse. This second-line therapy has been 
implemented in 46.7% of our patients, with no 
significant side effects recorded. Rituximab, a 
monoclonal anti-CD20 antibody, is becoming more 
widely used in the treatment of autoimmune diseases 
[42]. In parallel, tumour specific management was 
started with either ablation of the tumour (60% of 
cases) or by chemotherapy combined with 
radiotherapy (40% of cases). Depending on the 
seriousness of the clinical presentation and the 
therapeutic response, a second-line treatment was 
added. This proved the importance given to this entity 
that is sometimes paraneoplastic, allowing us to treat 
tumours at an early stage. 
Finally, after an average of 18 months of follow-up (a 
minimum of 06 months and a maximum of 30 
months), we evaluated the treatment response. One 
patient was lost to follow-up after 08 months. We 
found that 33.3% of patients recovered completely, 
while 63% recovered partially but significantly. Just 
one patient died as a result of tumour complications. 
According to the literature data, autoimmune 
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encephalitis is a potentially treatable condition that 
may be fatal. Adequate, prompt, and sometimes 
aggressive treatment is essential because it often 
results in a significant improvement or complete 
recovery [28]. During the study period, we noticed a 
few non-disabling sequelae (66.7% of cases). 
Therapeutic efficacy was reflected by the patient's 
autonomy, which was assessed by questioning him 
and those around him about his daily activities 
without using a specific rating scale. In our sample, 
80% of patients regained their autonomy. 
 

Conclusion 
This study aimed to identify the clinical and 
paraclinical characteristics of the most common 
dysimmune encephalitis types: anti-NMDAr, anti-
LGI1 and anti-CASPR2. For a long time, it was 
confused with other limbic encephalitis causes. The 
majority of the previous studies described the 
different subtypes of dysimmune encephalitis without 
grouping them into a single clinical and paraclinical 
entity to make clinical diagnosis easier without 
waiting for specialized examinations. This study 
proposed a rapid diagnostic approach based on some 
discriminative clinical features, namely FBDS, 
dyskinesias, typical psychiatric manifestations and 
peripheral signs. These characteristics differ 
depending on which antibody is involved, and the 
diagnosis is supported by suggestive paraclinical 
findings such as a temporal hyper signal, which is 
usually bilateral and often associated with extra limbic 
lesions on brain MRI, oligo-clonal bands and EEG 
abnormalities. 
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