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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Objective: To review the clinical pictures and diagnostic 

experience for autoimmune encephalitis (AE) with positive 
antibodies of anti-GAD65, anti-GABAARα1 and anti-mGluR5 
detected in the cerebrospinal fluid (CSF), so as to provide a 
reference for following diagnosis and treatment of this group 
of patients. 

Methods: A retrospective analysis was conducted on one 
cases of AE with positive anti-GAD65, anti-GABAARα1 
and anti-mGluR5 antibodies in CSF. The data reviewed in 
this reported included the clinical manifestations, the findings 
of brain magnetic resonance imaging (MRI), CSF properties, 
treatment regimen and prognosis, and related literatures were 
reviewed as well. 

Results: The patient was male, aged 51 years old, presented 
with acute onset and progressive worsening of symptoms. The 
major manifestations included refractory epilepsy, abnormal 
mental behaviors, and memory decline. Head MRI revealed 
lesions in the deep right temporal lobe and occipital lobe. 
CSF testing showed positive results for triple antibodies of 
anti-GAD65, anti-GABAARα1, and anti-mGluR5, based on 
which a definitive diagnosis of autoimmune encephalitis was 
made. He received symptomatic and supportive treatments, 
including antiepileptic, anti-infective, and immunotherapies. 
Nevertheless, the patient still presented with refractory 
epilepsy, and developed respiratory failure after admission to 
the intensive care unit. Unfortunately, the patients were dead 
from critical condition. 

Conclusion: The clinical pictures are not specific in AE patients 
with positive antibodies of anti-GAD65, anti-GABAARα1, and 
anti-mGluR5, and the prognosis is poor in this group of patients 
because of poor response to the standard immunotherapies and 
antiepileptic drugs. Therefore, it is necessary to make definite 
diagnosis in the early stage of disease, and explore effective 
treatment regimens for this condition.

Key words. Glutamic acid decarboxylase-65, γ-aminobutyric 
acid A receptor, metabotropic glutamate receptor 5, autoimmune 
encephalitis.
Introduction.

Autoimmune encephalitis (AE) represents a group of disorders 
characterized by extensive or focal neurological dysfunctions 
resulted from diffuse or multiple lesions of the brain 
parenchyma mediated by autoimmune mechanisms. The clinical 
manifestations of AE are diverse without specificity, which 
makes it prone to misdiagnosis or missed diagnosis. Moreover, 
the clinical presentations may vary depending on the specific 
antibodies involved. Currently, the reports on autoimmune 

encephalitis with triple antibody positivity occurring in 
cerebrospinal fluid (CSF) are not relatively available. In this 
paper, we present a case of AE with triple positivity for anti-
GAD65, anti-GABAARα1, and anti-mGluR5 antibodies, and 
analyzed the patient's clinical manifestations, imaging findings, 
CSF characteristics and prognosis combined with a review of 
relevant literatures, with an attempt to improve understanding 
of this condition in clinicians.
Materials and Methods.
General Information:

The patient, a 51-year-old male, was admitted to the hospital 
due to sluggish response and speech impairment for one day. On 
the afternoon of the day before admission, the patient exhibited 
delayed reaction and speech impairment without any obvious 
inducement. He was unable to understand his family members' 
language, gave answers irrelevant to the questions, could not 
construct complete sentences, accompanied by deviated mouth 
and cheeks, yet without limb mobility impairment. A cranial 
CT scan performed at a third hospital showed no signs of 
hemorrhage, and the patient was admitted with a preliminary 
diagnosis of cerebral infarction.
Clinical Manifestations and Auxiliary Examinations:

Physical examination on admission revealed that the patient 
was conscious but mentally listless. Memory, orientation, 
and comprehension could not be assessed, and mixed aphasia 
was present. Bilateral frontal creases were symmetrical, the 
right nasolabial fold was shallow. The tongue deviated to the 
right when extended, and the mouth deviated to the left when 
showing teeth. Muscle strength and muscle tone of all four limbs 
were normal. Assessment of coordination failed due to non-
cooperation from the patient, and superficial and deep sensations 
were not be evaluated. Tendon reflexes were symmetrical in 
all four limbs, and pathological signs and meningeal irritation 
signs were negative. The scores were 4 points by the National 
Institute of Health Stroke Scale (NIHSS), and 3 by the Modified 
Rankin Scale (mRS).

On the second night after admission, the patient developed 
frequent convulsions involving the head, face, and limbs, 
accompanied by fever with a maximum body temperature 
being 38.1°C. The patient was unable to eat and experienced 
hoking and coughing while drinking. On the third day after 
admission, he was transferred to the neurology Intensive 
Care Unit (ICU) because of recurrent epileptic seizures. The 
patient’s consciousness deteriorated to a shallow coma, and 
respiratory failure occurred on the second day in the ICU, for 
which endotracheal intubation and mechanical ventilation were 
initiated. After admission to the neurology ICU, convulsions of 
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the head, face, and limbs occurred at intervals of 2-3 minutes, 
with the longest episode lasting about 1 minute. On the third 
day after admission, he underwent a lumbar puncture. The 
cerebrospinal fluid (CSF) was colorless and clear, with a pressure 
of 108 mmH2O. The patient's relevant auxiliary examination 
results are presented in the table below (Table 1).

Imaging studies: Head CT revealed localized decreased 
density in the left frontal lobe (Figure 2); Head magnetic 
resonance imaging (MRI) exhibited cerebral edema in the deep 
right temporal lobe, occipital lobe, and bilateral frontal gyri 
(partially cytotoxic). T1-weighted imaging (T1WI) showed 
slightly low signal intensity; T2-weighted imaging (T2WI) 
revealed slightly high signal intensity; Diffusion weighted 
imaging (DWI) showed high signal intensity, and fluid 
attenuated inversion recovery (FLAIR) exposed high signal 
intensity (Figure 3). Chest CT showed diffuse miliary nodules 
with a centrilobular distribution in both lungs, accompanied by 
exudation in the lower lobes, suggestive of infectious lesions. 

A tiny nodule was noted in the left lung without presence of 
mediastinal lymphadenopathy.

Diagnosis and Treatment: The patient in this case presented 
with acute onset and progressively worsening symptoms, 
including frequent seizures, cognitive impairment, recent 
memory decline, and psychiatric and behavioral abnormalities. 
Cranial MRI revealed lesions in the deep right temporal lobe, 
the occipital lobe, and the bilateral rectus gyri of the frontal 
lobes. The initial qualitative diagnosis suggested possible 
encephalitis. Further cerebrospinal fluid (CSF) antibody testing 
showed positive results for anti-GAD65 antibody IgG at 1:100, 
anti-GABAARα1 antibody IgG at 1:3.2, and anti-mGluR5 
antibody IgG at 1:1 (Figures 1 and 2). Additional evaluations, 
including thoracic and abdominal CT scans, color Doppler 
ultrasound, tumor marker tests, and rheumatologic antibody 
panels, were performed. Following exclusion of neoplastic and 
rheumatologic immune diseases, the patient was definitively 
diagnosed with autoimmune encephalitis (AE).

Category Item/Parameter Results Reference Range
CSF Analysis White blood cell count 23.0 ×10⁶/L ˂ 5*106/L

Glucose 5.64 mmol/L 2.5-4.4mmol/L(CSF)
Protein 504.2 mg/L 150-450mg/L
Chloride 124.3 mmol/L 118-132mmol/L
Smear (acid-fast bacilli/
Crypto) Negative Negative

AE-Related Antibodies Anti-GAD65 antibody IgG 1:100 
(positive) ˂ 1:32(Negative)

Anti-GABAARα1 antibody 
IgG 1:3.2 (positive) Negative (Assay-dependent)

Anti-mGluR5 antibody IgG 1:1 (positive) Negative (Assay-dependent)

Rheumatologic/Immunologic Tests Erythrocyte sedimentation 
rate (ESR) 22 mm/H ˂ 20mm/H（May vary by age/gender）

C-reactive protein (CRP) 172 mg/L ˂ 5-10mg/L

Anti-nuclear antibody 
(ANA)

Weakly 
positive (anti-
nRNP/Sm)

Negative

Anti-dsDNA/ACA/ANCA Negative Negative
Thyroid Function Hormones and antibodies Negative Negative
Tumor Markers - Normal ranges -
Complete Blood Count (CBC) Hemoglobin 112 g/L ♂130-175，♀120-155 g/L

HbA1c 9.80% ˂ 6.5 (Diabetic if >)
Average blood glucose 10.13 mmol/L -

Anemia Panel Serum ferritin 595.28 µg/L ♂30-400，♀15-150 ug/L
Vitamin B12 165 pg/mL 200-900 pg/L
Homocysteine 17.5 µmol/L ˂ 15umol/L

Liver Function AST 11 U/L 10-40U/L

Total/Indirect bilirubin 37.8/31.5 
µmol/L Total: ˂ 21mol/L

Lipid Profile HDL-C 0.81 mmol/L 1.0mmol/L(Reconmmended)
LDL-C 2.76 mmol/L ˂ 3.4mmol/L(Optimai)

Electrolytes Potassium 3.17 mmol/L 
(↓) 3.5-5.5mmol/L

Renal Function - Normal -

Table 1. The patient's relevant auxiliary examination results.

Notes: 1. Positive antibody results and CSF smear findings are illustrated in Figures 1-2; 2. The arrow “↓” indicates that the indicators are under 
the normal reference range; 3. Reference ranges may vary slightly by the criteria defined among different laboratories;4. ♂ denotes male, and ♀ 
stands for female.
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Treatment regimen consisted of immunotherapy with 
intravenous immunoglobulin and methylprednisolone 
sodium succinate, along with antiepileptic and anti-infective 
medications. Nevertheless, these interventions were not 
effective, and he still experienced intermittent seizures involving 
the head, face and limbs, and remained om a comatose state 
and required ventilator support. Ultimately, the family opted 
for withdrawal of care, and the patient was discharged against 
medical advice, and unfortunately died from critical condition.
Discussion.

Autoimmune encephalitis (AE) represents a group of disorders 
characterized by the presence of antibodies targeting neuronal 
synaptic and cell surface antigens. Its primary symptoms 
include psychiatric abnormalities, cognitive impairment, 
recent memory decline, epileptic seizures, speech impairment, 
motor disorders, involuntary movements, altered levels of 
consciousness leading to coma, and autonomic dysfunction [1]. 
Glutamic acid decarboxylase (GAD), a rate-limiting enzyme 
responsible for synthesizing the inhibitory neurotransmitter 
gamma-aminobutyric acid (GABA), and widely present in 
the human brain and pancreatic tissues, exists in the forms 
of GAD65 and GAD67. GAD65 is highly enriched in nerve 
terminals [2], while GAD67 produces cytosolic GABA in 

neurons [3]. Autoantibodies against GAD may disrupt GABA 
synthesis and impair GABAergic inhibitory circuits [4]. The 
gamma-aminobutyric acid type A receptor (GABAAR) is an 
important inhibitory ion channel receptor in the central nervous 
system, primarily involved in the transmission of fast inhibitory 
synaptic signals. When the inhibitory neurotransmitter GABA 
binds to the receptor, it triggers the opening of the gated channel, 
allowing chloride ions to flow inward and reducing neuronal 
excitability. Dysfunction in the structure and function of 
GABAAR is a well-established contributor to the pathogenesis 
of epileptic seizures [5]. The metabotropic glutamate receptor 
5 (mGluR5) is a type of presynaptic metabotropic glutamate 
receptor located at the postsynaptic terminals of neurons 
and microglia. It serves as a critical mediator of excitatory 
synaptic transmission and is predominantly expressed in the 
amygdala and hippocampus, where it plays a significant role in 
memory and behavioral learning [6]. Anti-mGluR5 antibodies 
contribute to disease pathogenesis by altering the levels of 
mGluR5 on the cell surface [7,8]. Autoimmune encephalitis 
(AE) is recognized as a cause of acute or chronic seizures 
[9], accounting for over 20% of unexplained epilepsy cases in 
adults [10]. The clinical manifestations of AE vary depending 
on the specific anti-neuronal antibodies involved. Anti-GAD65 

Figure 1. Cell-based assay confirming antibody positivity.

Figure 2. Head CT showing hypodensity in the left frontal lobe (red arrow).

Figure 3. Brain MRI sequences (T1, T2, DWI, FLAIR) exhibiting edema at the right temporal, occipital, and bilateral frontal lobe (red arrows).
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syndrome encompasses a range of conditions, including 
stiff-person syndrome (SPS), cerebellar ataxia (CA), limbic 
encephalitis (LE), epilepsy (such as temporal lobe epilepsy), 
progressive encephalomyelitis with rigidity and myoclonus 
(PREM), and insulin-dependent diabetes mellitus [11]. Some 
studies described that central hypersomnia is a characteristic 
feature of anti-GAD65-associated neurological syndromes 
[12], while others report that refractory status epilepticus may 
be the initial symptom of anti-GAD65-associated encephalitis, 
with drug-resistant epilepsy and cognitive decline occurring 
during recovery [13]. Research by ABU-ABAA M et al. 
[12] indicated that herpes simplex encephalitis, Hashimoto's 
encephalopathy, and anti-GAD65-associated encephalitis 
can all present with new-onset temporal lobe focal seizures 
accompanied by corresponding imaging changes, potentially 
leading to misdiagnosis. Therefore, it is crucial to exclude other 
etiologies when diagnosing such conditions. Chen Xinxin et 
al. [14] reported a case of anti-GAD65-associated encephalitis 
complicated by acute cerebral infarction, suggesting that AE 
may be a risk factor for stroke. The underlying mechanism may 
involve GAD antibody-mediated immune responses causing 
inflammation of cerebrovascular endothelial cells, highlighting 
the need to monitor for cerebrovascular diseases during 
long-term follow-up. Li et al. [15] found that other related 
syndromes, except for anti-GAD65-associated SPS, responded 
poorly to intravenous immunoglobulin (IVIG) or intravenous 
methylprednisolone (IVMP). Our findings are consistent with 
the descriptions in previous literatures. The patient in this 
report exhibited frequent refractory seizures without SPS, 
and showed poor response to first-line immunotherapy, which 
suggests that for such patients, second-line immunotherapy 
should be promptly considered and administered. Early in 
2014, Dalmau's team first reported six patients presenting with 
prominent epilepsy accompanied by cognitive impairment and 
neuropsychiatric abnormalities, along with imaging findings 
of multiple intracranial lesions. These patients were identified 
with anti-GABAAR antibodies in both serum and cerebrospinal 
fluid, leading to the designation of this condition as anti-
GABAAR encephalitis [16]. The clinical manifestations of anti-
GABAAR-associated encephalitis can be ranked by epilepsy 
(88%), cognitive impairment (67%), behavioral abnormalities 
(46%), consciousness disorders (42%), involuntary movements 
(35%) and other symptoms as the order of prevalence. Notably, 
42% of patients experienced status epilepticus, with variable 
seizure semiology and localization. A subset of patients 
demonstrated poor response to multiple antiepileptic drugs [17], 
and approximately one-third of the patients are associated with 
thymoma [18]. The patient in our case initially presented with 
aphasia and delayed reaction upon his medical visit, which led to 
a misdiagnosis of "cerebral infarction." After frequent occurring 
of epileptic seizures and comprehensive tests of the antibodies 
in CSF, a definitive diagnosis of AE was made. This indicates 
that AE is prone to misdiagnosis, and the possibility of AE shall 
be considered when the clinical presentations are atypical. A 
study by Marianna Spatola et al. [17] demonstrated that 86% of 
patients responded to immunotherapy and antitumor treatment, 
but only 28% achieved full recovery, and 14% succumbed to the 

disease. The patient in current report exhibited positivity in triple 
antibodies, and showed suboptimal response to immunotherapy, 
which suggests that co-existing positivity for multiple antibodies 
may correlate with an unfavourable prognosis. 

Anti-mGluR5 encephalitis is exceptionally rare, and 
manifests with nonspecific clinical features, including cognitive 
impairment, neuropsychiatric abnormalities, seizures, sleep 
disturbances, variable consciousness impairment, and deficits 
in motor, linguistic, and memory functions [19]. Notably, 
rare presentations such as postural hand tremor, akinetic 
mutism, psychomotor retardation, orthostatic tremor, slowed 
responsiveness, limb rigidity, upward gaze deviation, and 
episodic hyperhidrosis have been documented in previous case 
reports [20-23]. However, some patients may be misdiagnosed 
as having psychiatric disorders since they commonly present 
with abnormal mental behaviors. While many studies classify 
anti-mGluR5 encephalitis as limbic encephalitis, Chen et al. 
[19] challenged this paradigm through analyses of MRI findings 
in a series of patients with anti-gGluR5-associated encephalitis, 
and concluded that this condition is more identical to diffuse 
encephalitis. This may potentially address the heterogeneousness 
and non-specific clinical manifestations of this entity.

Previous have reported that anti-mGluR 5 encephalitis can be 
associated with certain neoplasms, such as Hodgkin lymphoma 
[24] and bilateral ovarian teratomas [25], however, other studies 
have demonstrated that the risk of anti-mGluR 5 encephalitis 
concomitants with tumors is relatively lower (<30% incidence) 
[19]. In this case, the patient exhibited severe progression 
and rapid mortality without detectable malignancies despite 
comprehensive workup, which underscores the necessity for 
long-term follow-up and periodic tumor surveillance in this 
group of patients. Additionally, the anti-GAD65 titer in the CSF 
was 1:100 in our patient, and the results of anti-GABAARα1 
and anti-mGluR5 antibodies were also positive, yet their titers 
were lower than that of anti-GAD65 antibody, which can be 
postulated that the primary pathogenic antibody is anti-GAD65. 
Whether there is an interaction among anti-GABAAR, anti-
GAD65, and anti-mGluR5 antibodies remains to be further 
investigated. Considering the decrease of the titers of relevant 
antibodies in CSF after treatment, it can further confirm the 
major pathogenic antibody. However, we failed to perform a 
lumbar puncture to monitor the titers of relevant antibodies 
during follow-up because of the severe condition of this patient, 
a follow-up lumbar puncture was not performed to monitor the 
titers of relevant antibodies. The positive results of the three 
antibodies in the CSF of this patient may be associated with 
refractory epilepsy, weak response to immunotherapy, and poor 
prognosis. The limitation of this case report is that we failed 
to obtain the information from electroencephalogram (EEG) 
examination. Although a preliminary localization diagnosis 
could be made via brain MRI, yet it is hard to accurately identify 
the cerebral epileptogenic foci.
Conclusion.

In summary, AE with triple antibody positivity—anti-GAD65, 
anti-GABAAR, and anti-mGluR5—in the cerebrospinal fluid 
(CSF) is characterized by refractory epilepsy, and poorly 
responds to immunotherapy. Therefore, early identification 
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and diagnosis are critical essential, and effective therapeutic 
strategies should be explored to improve the prognosis as much 
as possible. During long-term follow-up, attention should be 
paid to the prevention of cerebrovascular diseases with periodic 
screening for potential neoplasm.
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