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ABSTRACT 30 

 31 

Objective: To describe suicidal thoughts and behaviors in a large cohort of Mexican patients 32 

diagnosed with definite Anti-NMDA receptor encephalitis (ANMDARE). Methods: 33 

Observational and longitudinal study including patients with definite ANMDARE hospitalized 34 

at the National Institute of Neurology and Neurosurgery of Mexico between 2014 and 2021. 35 

Suicidal thoughts and behaviors were assessed before and after treatment by means of a 36 

clinical interview with relatives and a direct clinical assessment with each patient. Thoughts 37 

of engaging in suicide-related behavior were registered, as well as acts of suicidal and non-38 

suicidal self-directed violence, before and during the hospitalization. Results: From a total 39 

sample of 120 patients who fulfilled the diagnostic criteria for definite ANMDARE, 15 (13%) 40 

had suicidal thoughts and behaviors during the acute phase of the disease. All of these 41 

patients suffered from psychosis. Suicidal ideation with intention was present in the 15 42 

patients. Three had preparatory behaviors and seven carried out suicidal self-directed 43 

violence. Psychotic depression and impulsivity were more frequent in those patients with 44 

suicidal thoughts and behaviors than in those without any form of suicidality. Four patients 45 

presented self-directed violence during the hospitalization. There was a sustained remission 46 

in 14 patients, and only one patient persisted with suicidal ideation and self-directed violence 47 

during follow up. Discussion: Suicidal thoughts and behaviors are not uncommon during the 48 

acute phase of ANMDARE. According to our sample, the persistence of these features after 49 

immunotherapy is rare but may be observed. A targeted assessment of suicidal risk should 50 

be strongly considered in this population.  51 

 52 

Key words : Suicide, suicidality, suicidal thoughts and behaviors, anti-NMDAR encephalitis, 53 

autoimmune encephalitis, autoimmune psychosis, psychosis.  54 
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INTRODUCTION 60 

 61 

Anti-N-methyl-D-aspartate receptor encephalitis (ANMDARE) is a frequent form of 62 

autoimmune encephalitis, mediated by autoantibodies against the NR1 subunit of the NMDA 63 

receptor and characterized by a prominent and polymorphic neuropsychiatric presentation 64 

(1). The clinical course is often characterized by an abrupt onset of behavioral and cognitive 65 

symptoms, followed by seizures and movement disorders (2). Due to the predominance of 66 

neuropsychiatric symptoms such as psychosis, depression, or impulsivity, patients might be 67 

seen first by a psychiatrist(3). In a recent study by Espinola-Nadurille et al. that included 100 68 

patients with definite ANMDARE, the most frequent neuropsychiatric syndromes during the 69 

acute phase of the disease were psychosis (81%), delirium (75%), catatonia (69%), anxiety-70 

depression (65%), and mania (27%) (4).  71 

Given the high frequency of neuropsychiatric manifestations, patients with ANMDARE 72 

could be at an increased risk of suicidal thoughts and behaviors. Psychiatric disorders such 73 

as schizophrenia and depression(5); (6), and neurological diseases, such as epilepsy and 74 

multiple sclerosis, are known to be associated with an increased risk of suicide (7); (8). 75 

Previous reports described suicidal thoughts and behaviors in about 3.5-7% of patients with 76 

ANMDARE (9); (10). However, a recent retrospective study with 133 ANMDARE patients in 77 

China found that suicidality symptoms were present in 13% of the sample, including 1.5% 78 

who died by suicide (11). Suicidal thoughts and behaviors were related to insomnia, 79 

aggressiveness, mania, depression, and delusions in that sample. 80 

Our study aims to describe the frequency and associated features of suicidal thoughts 81 

and behaviors in a large cohort of Mexican patients diagnosed with definite ANMDARE, and 82 

to describe the outcome of patients with suicidality after immunotherapy. Understanding this 83 

aspect of mental health in ANMDARE could improve the safety and quality of care provided 84 

to these patients and could impact preventable deaths in the population. 85 

 86 

 87 

 88 

 89 
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METHODS 90 

 91 

Design. We conducted an observational and longitudinal study which was approved by the 92 

Institutional Research Committee (Protocol # 53/16) and by the Ethics Committee of the 93 

National Institute of Neurology of Mexico (NINN), according to the Declaration of Helsinki in 94 

1975 (as revised in 2008). Informed consent was obtained from patients. Anonymity was 95 

preserved in all patients. All the diagnostic and therapeutic procedures described in this 96 

article were necessary to fulfill clinical standards of care.  97 

 98 

Selection criteria. This cohort included hospitalized patients with definite anti-NMDAR 99 

encephalitis who attended the NINN between 2014 and 2021. Sampling was consecutive 100 

and patients were included in the study if they fulfilled the Graus criteria for definite anti-101 

NMDA receptor encephalitis (panel 4), including the presence of one or more of six major 102 

groups of symptoms, a positive determination of IgG antibodies against the NR1 subunit of 103 

NMDA receptor in cerebrospinal fluid (CSF), and a reasonable exclusion of other disorders 104 

(12). CSF anti-NMDA receptor antibodies were processed at Labco Nous Diagnostics 105 

(Barcelona, Spain), using rat brain immunohistochemistry and cell-based assays with NMDA 106 

expressing cells, to prevent false-positive or false-negative results frequently seen in patient’s 107 

serum(12); (13).  All participants underwent a complete neurological and psychiatric 108 

examination, including laboratory tests and brain imaging to rule out other causes of their 109 

symptoms, as recommended in the current diagnostic criteria(12). These tests included 110 

examinations for systemic autoimmune diseases such as anti-double-stranded DNA, 111 

antinuclear antibodies, antineutrophil cytoplasmic antibodies, anti-beta 2 glycoprotein 112 

antibodies, and antiphospholipid antibodies, metabolic/endocrine diseases such as vitamin 113 

B12, TSH and T4, and infectious diseases, such as HIV and syphilis. Also, we ruled out viral 114 

and bacterial central nervous system infections: CSF PCR results for Herpes simplex types 115 

1 and 2, Cytomegalovirus, Epstein-Barr, Varicella zoster, Human herpes types 6, 7 and 8, 116 

Enterovirus, Toxoplasma, Parvovirus B19 and Lymphocytic choriomeningitis virus were 117 

negative in the current episode of all patients. Other antibodies known to be related to 118 
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autoimmune encephalitis were not included due to financial limitations at the study site (in 119 

Mexico). 120 

 121 

Measures. All clinical measures were obtained before and after the use of immunotherapy. 122 

Clinical data were registered prospectively using a structured format, including a broad 123 

scope of neurological and psychiatric variables seen in patients with ANMDARE, as detailed 124 

elsewhere. (4) Items for suicidal thoughts and behaviors are part of this instrument. These 125 

have been classified according to the Self-Directed Violent Classification System (SDVCS) 126 

developed and promulgated by the US Department of Veterans Affairs and Department of 127 

Defense (14) Information regarding suicidal ideation and self-directed violence is gathered 128 

through clinical interviews with relatives and direct clinical assessment with each patient. 129 

Assessments occurred at admission (before receiving pharmacological treatment and 130 

immunotherapy), and at discharge. We registered thoughts of engaging in suicide-related 131 

behavior if the patient declared those thoughts explicitly and unambiguously. We classified 132 

these thoughts as suicidal ideation with suicidal intent, and suicidal ideation without suicidal 133 

intent. Suicidal Self-Directed Violence occurring before the hospitalization was registered 134 

according to the relative’s information, including the description of the specific behavior. As 135 

the patients with encephalitis may have erratic behaviors leading to accidental non-suicidal 136 

self-directed violence, Suicidal Self-Directed Violence was considered only if the self-harm 137 

behavior was accompanied by explicit verbal exchange revealing thoughts of engaging in 138 

suicide-related behavior. Acts of Self-Directed Violence were also registered during 139 

hospitalization. We used the DSM-5 criteria to diagnose psychiatric disorders such as 140 

depression, catatonia, and delirium. The full neuropsychiatric assessment of these patients 141 

includes a series of psychometrical scales and inventories, besides cognitive screening tests, 142 

(discussed elsewhere)(4).  Sociodemographic variables, including socio-economic status, 143 

as determined by the social work department (a score of 1 is indicative of a very low socio-144 

economic status, 2 is a low status, 3 is a middle-low status, 4 is a middle status, 5 is a middle-145 

high status, and 6 is indicative of a high socio-economic status), were also registered. 146 

 147 
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Statistical Analysis. Descriptive statistics and normality tests (Kolmogorov-Smirnov test) 148 

were obtained. Wilcoxon tests and chi-square tests were used to compare patients with and 149 

without suicidal thoughts and behaviors. Bonferroni corrections for multiple comparisons 150 

were used to reduce the probability of type I errors. Data analysis was performed with the 151 

SPSS software (21 version). 152 

 153 

RESULTS 154 

 155 

General features of the sample. We included 120 patients with definite ANMDARE: 15(13%) 156 

presented some form of suicidal thoughts and behaviors. This subgroup had a median age 157 

was 32 (with a range between 19 and 48) and 53% were female. This subgroup had a median 158 

age was 32 (with a range between 19 and 48) and 53.3% were female.  159 

 160 

Clinical features of patients with suicidal thoughts and behaviors. As seen in table 1, suicidal 161 

ideation was present in each of the 15 cases; of these, 12/15 had suicidal ideation with intent; 162 

3/15 patients had preparatory behaviors, and 7/15 engaged in suicidal self-directed violence.  163 

All patients had psychotic features: 10/15 had psychotic depression, 14/15 had delusions (9 164 

persecutory, 6 grandiose, 5 nihilistic, and 3 jealousy), and 11/15 reported hallucinations (10 165 

visual and 9 auditory). Delirium and catatonia were observed in 13 and 8 patients, 166 

respectively.  Interestingly, 5/15 patients were experiencing a relapse of ANMDARE.   167 

Regarding their psychiatric past history, only one patient had received specialized 168 

attention due to self-harm and a history of repeated sexual abuse. Three patients had 169 

suffered intimate partner violence, and five reported alcohol and/or tobacco abuse. 8/15 had 170 

an unstable family situation, and 5/15 had a background of domestic violence.  171 

Routine examinations showed that 7/15 had abnormal CSF inflammatory findings; 172 

8/15 had MRI abnormalities involving the medial temporal lobe; and 15/15 had an abnormal 173 

EEG (generalized slowing was present in all patients).  174 

 175 

 176 
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Comparison of patients with and without suicidality. As seen in table 2, patients with 177 

suicidality were older and more frequently married (or within a stable relationship) than those 178 

without suicidal behaviors. Psychotic depression, insomnia, and impulsivity, as well as being 179 

diagnosed with a relapse of the disease, were significantly associated with suicidality. 180 

However, after Bonferroni correction for multiple comparisons, only psychotic depression 181 

(66.7% vs 10.5%, p <0.001) and impulsivity (86.7% vs 42.9%, p= 0.001) remained 182 

significant.  183 

 184 

The clinical course of patients with suicidal thoughts and behaviors. During the 185 

hospitalization, 4/15 patients presented repetitive acts of self-directed violence,  including 186 

head banging, cutting their own neck or the forearms, trying to use sheets or towels to hang 187 

themselves, and injuring themselves with objects such as pens.13/15 patients received 188 

treatment with IV methylprednisolone, 10/15 received plasmapheresis, and 7/15 received 189 

immunoglobulin. Regarding psychopharmacological agents, 14/15 patients received an 190 

antipsychotic, 12/15 received lorazepam, and 4/15 received dexmedetomidine. At 191 

discharge, self-directed violence thoughts and behaviors remitted completely in 14 patients. 192 

Long-term follow-up confirmed the absence of suicidal thoughts and behaviors after 193 

hospitalization. Follow-up visits were provided within a median of 43 months (with a range 194 

between 12 and 92 months). One patient (patient 13) persisted with episodic psychiatric 195 

disturbances after hospitalization, including thoughts of engaging in suicide-related behavior, 196 

and acts of non-suicidal self-directed violence.   197 

 198 

Observations on patient 13. She had a relevant psychosocial and behavioral history, 199 

including a repeated sexual abuse in her childhood and non-suicidal self-directed violence 200 

(cutting). However, she had never attempted suicide until the onset of the psychotic phase 201 

of ANMDARE. She improved significantly after immunotherapy but remained with residual 202 

symptoms, including mild anxiety and depression that were exacerbated with interpersonal 203 

stress, leading to a chronic, episodic course of psychosis with auditory verbal hallucinations, 204 

thoughts of engaging in suicide-related behavior, and non-suicidal self-directed violence. 205 
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Only partial response has been observed after psychotherapy and pharmacological therapy 206 

(including an antipsychotic and an antidepressant). 207 

 208 

 209 

DISCUSSION 210 

 211 

Our study suggests that suicidal thoughts and behaviors are not uncommon during the acute 212 

phase of ANMDARE, mainly in psychotic patients with depression and impulsivity; 213 

persistence of suicidality after immunotherapy was rare. These key points require further 214 

discussion. 215 

 216 

Suicidal thoughts and behaviors are not uncommon in ANMDARE. In our sample, 12.5% of 217 

the patients with ANMDARE presented some form of suicidality, which is consistent with the 218 

study by Zhang et al.  where suicidality was observed in 13% of 133 ANMDARE patients 219 

from China: 7 (41%) with suicidal ideation and 8 (46%) with suicidal attempt. Strikingly, 11% 220 

of the patients died by suicide in that study (11). No patients died by suicide in our sample. 221 

In the Zhang et al. report, patients with suicidality presented initially with more prominent 222 

psychiatric symptoms, including delusions, mania, insomnia, aggression, and depression, 223 

than those without (11). In our sample, all patients exhibited psychotic symptoms, 224 

highlighting the concept of autoimmune psychosis (15), which provides an operational 225 

approach to identify patients with psychosis which are in a high risk of having an 226 

immunological condition. 227 

In the bivariate analysis, patients with suicidal thoughts and behaviors from our 228 

sample were characterized by a later age of onset and a higher frequency of psychotic 229 

depression, delusions, insomnia, and impulsivity. After correcting for multiple comparisons, 230 

our current hypothesis is that psychotic depression and impulsivity are psychopathological 231 

features with a significant relationship with suicidal thoughts and behaviors in patients with 232 

ANMDARE. 233 

 234 
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Suicidality in ANMDARE might improve after immunotherapy: In our study, suicidal thoughts 235 

and behaviors remitted completely in 14/15 patients after immunotherapy, after long term 236 

follow up. This suggests a causal mechanism of the anti-NMDAR antibodies in most patients 237 

from our sample, and it also highlights the need for more research on the relationship 238 

between suicidal behavior, inflammation and neurological disease. (16); (17) The activation 239 

of the kynurenine pathway and modification of different metabolites (quinolinic and kynurenic 240 

acid) with effects on glutamate transmission, has been hypothesized as a biological 241 

mechanism related to suicidal behavior. Quinolinic acid, a potent NMDA receptor agonist, is 242 

increased in the CNS of suicidal patients, providing a neurobiological hypothesis for the rapid 243 

effect of ketamine on suicidal behavior(16). Although the neurobiological mechanism of 244 

suicidal behavior in ANMDARE remains to be elucidated, our findings support the hypothesis 245 

that antibodies may increase or decrease the biological signaling mediated by NMDAR in the 246 

different stages of the disease(18). 247 

 248 

Multicausality and complexity of suicidality in ANMDARE. One patient (6%) with a relevant 249 

past psychiatric history (repeated sexual abuse in childhood) persisted with suicidal ideation 250 

during follow-up. It is worth mentioning that even if our patient had a history of non-suicidal 251 

self-directed violence, the psychopathological features of the patient changed significantly 252 

after ANMDARE, with the appearance of auditory verbal hallucinations and suicidal thoughts 253 

and behaviors, and with a worsening of the self-directed violence. Zhang et al. also reported 254 

two patients who presented suicidal thoughts and behaviors after the acute phase of the 255 

disease (11), which would be in line with the increased frequency of affective and cognitive 256 

symptoms observed following ANMDARE (19); (20). This also calls for an awareness of the 257 

potential interactions between the specific neurobiological effects of the anti-NMDAR 258 

antibodies and the psychosocial background. A subset of the patients in our sample had 259 

relevant personal histories, including repeated sexual abuse (1/15), intimate partner violence 260 

(3/15) and domestic violence (5/15). Although the suicidality relapse rate in our sample was 261 

low (1/15) and even if ANMDARE is a well-defined neurological disease, we cannot rule out 262 

the possibility that there might be biopsychosocial interactions in a subset of patients leading 263 

to atypical and unfavorable outcomes.  264 
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 265 

Strict screening should be recommended across the stages of ANMDARE. Although 266 

probably triggered by different pathophysiological mechanisms, suicidality in ANMDARE can 267 

occur in different contexts, particularly the acute phase and relapses (11). In our study, 10 268 

(66%) patients presented some form of suicidality as a presentation of the first episode, but 269 

5 (33%) did it during a relapse of the disease. Also, Zhang et al. reported suicidality across 270 

different stages of the disease: 10 of 17 presented suicidal thoughts and behaviors prior to 271 

admission, 3 during the hospital stay, 2 after discharge, and 2 during relapse. As suicidal 272 

thoughts and behaviors represent a potentially lethal risk, clinicians evaluating patients with 273 

or suspicion of ANMDARE must strictly and routinely screen and assess suicide risk across 274 

the different phases of the disease. Also, staff with mental health experience should be 275 

involved whenever necessary.  276 

 277 

Suicidality in neurological patients and patients with psychosis. According to our results and 278 

previous reports (9)–(11), ANMDARE shares an increased risk of suicidality with other 279 

neurological diseases. This is consistent with the research that has been done in patients 280 

with neurological diseases leading frequently to cognitive dysfunction and psychotic features. 281 

For instance, the risk of suicide is increased in patients with a dementia diagnosis in the first 282 

year after diagnosis as compared to the general geriatric population, in a large cohort 283 

study(21). A recent Danish study by Erlangsen et al., including more than 7.3 million 284 

individuals, found a suicide rate in patients diagnosed with a neurological disorder of 44 per 285 

100 000 person-years compared with 20.1 per 100 000 person-years among individuals not 286 

diagnosed with a neurological disorder(17). Importantly, patients with encephalitis 287 

demonstrated a higher suicide rate [fully adjusted incidence rate ratio (faIRR) 1.7 (IC 95% 288 

1.3-2.3)] than patients with stroke [faIRR 1.3 (IC 95% 1.2-1.3)] but similar to those with 289 

epilepsy [faIRR 1.7 (IC 95% 1.6-1.8)] and Parkinson disease epilepsy [faIRR 1.7 (IC 95% 290 

1.5-1.9)] (17). Interestingly, suicidal thoughts and behaviors have been reported following 291 

other forms of encephalitis such as encephalitis due to Herpes Simplex Virus (HSV),  292 

encephalitis lethargica, and other forms of autoimmune encephalitis. (22); (23) This 293 
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highlights the need to ensure more routine suicide risk screening and assessment by 294 

clinicians caring for patients with neurological conditions. 295 

The presence of psychosis in all the patients with suicidal thoughts and behaviors 296 

from our sample is consistent with the well-replicated epidemiological relationship between 297 

suicide and psychotic disorders(6). Recent studies showed that suicide rate in schizophrenia 298 

is 352 per 100 000 person-years; while in bipolar depression, it is 237 per 100 000 person-299 

years(6), highlighting the fact that both affective and nonaffective psychoses are associated 300 

with an increased risk of suicide. 301 

Overall, this study provides important insights into the mental health of those in the 302 

acute stage of ANMDARE.  Raising awareness and encouraging risk assessments in these 303 

patients among diagnosing and treating clinicians can help reduce morbidity and mortality in 304 

this patient group.  The impact on families, friends and communities following suicide is 305 

devastating and far-reaching.  The WHO also outlines the importance of suicide -prevention 306 

not only for individuals and families directly affected but also for the benefit and well-being of 307 

communities, our health-care systems and society at large(24). 308 

 309 

Limitations of the study. Cognitive dysfunction and catatonic states interfered with our 310 

capacity to make in-depth interviews to provide a better understanding of the patients’ 311 

motivations for suicidal and non-suicidal self-directed violence. After the acute episode of 312 

encephalitis, most patients were unable to provide a clear recollection of the mental state 313 

during the psychiatric episodes in which suicidal thoughts and behaviors appeared. The 314 

observational nature of the design is not appropriate to make strong inferences regarding 315 

the neurobiological mechanisms related to suicidality, or about the efficacy of 316 

immunotherapy in this population, and the small sample size limits the generalizability of the 317 

results. 318 

 319 

Conclusions. According to our study, suicidality is not uncommon during the acute phase of 320 

ANMDARE, including both first episodes and relapses. Clinicians must be aware of this 321 

potentially lethal risk, particularly in those presenting with symptoms of psychotic depression. 322 

Although the persistence of suicidal thoughts and behaviors after immunotherapy is rare, we 323 
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encourage a long-term risk assessment for suicidal and no-suicidal self-directed violence 324 

throughout the different stages of the disease. 325 

 326 

 327 

 328 
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Table 1. Clinical features of the patients with suicidal thoughts and behaviors in a Mexican 414 

cohort of anti-NMDAR encephalitis. 415 

 416 

Demographics Suicidal ideation  Suicidal Attempt Self-Directed Violence 
during hospitalization 

Follow up 

Patient 1 Suicidal ideation, with 
intent, and preparatory 
behavior 

Absent Present Remitted 

Patient 2 Suicidal ideation, with 
intent, and preparatory 
behavior 

Present. Medication 
overdose. 

Absent Remitted  

Patient 3 Suicidal ideation, with 
intent  

Present Absent Remitted  

Patient 4 Suicidal ideation, with 
intent 

Absent Absent Remitted  

Patient 5 Suicidal ideation, with 
intent 

Absent Absent Remitted  

Patient 6 Suicidal ideation, with 
intent 

Absent Absent Remitted  

Patient 7 Suicidal ideation, with 
intent 

Absent Absent Remitted  

Patient 8 Suicidal ideation, with 
intent 

Absent Absent Remitted  

Patient 9 Suicidal ideation, with 
intent 

Present. Went up to the 
roof of her house and tried 
to jump 

Absent Remitted  

Patient 10 Suicidal ideation, with 
intent 

Absent Absent Remitted  

Patient 11 Suicidal ideation, with 
intent 

Absent Absent Remitted  

Patient 12 Suicidal ideation, with 
intent 

Present Present Remitted  

Patient 13  Suicidal ideation, with 
intent 

Present. Tried to cut her 
wrists with a razor 

Present  Persisted 

Patient 14 Suicidal ideation, with 
intent, and preparatory 
behavior 

Present. He crossed 
avenues with heavy traffic 
and tried to shoot himself 
with a gun  

Present Remitted  

Patient 15 Suicidal ideation, with 
intent 

Tried to throw herself off 
the roof  

Absent Remitted 
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Table 2. Comparison of ANMDARE patients with and without suicidal behavior  422 
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 423 

Variable Patients with suicidality 

(n= 15)  

Patients without suicidality  

(n= 105) 

P 

Age, median (range) 32  19-48 25  15-73 0.005  

Female sex, n (%) 8  53 % 51  48 % 0.730  

Stable couple, n (%) 9  60 % 34  32 % 0.037  

Socioeconomic status, 

median (range) 

2  1-4 2 1-5 0.435  

Currently unemployed, n 

(%) 

3  20 % 7 6 % 0.081 

Psychotic syndrome, n (%) 15  100 % 84 80 % 0.057  

Depressive syndrome, n 

(%) 

10  66 % 11 10 % <0.001 * 

Delirium, n (%) 13  86 % 79 75 % 0.328  

Catatonia, n (%) 8  53 % 70 66 % 0.311  

Impulsivity, n (%) 13  86 % 45 42 % 0.001 * 

Insomnia, n (%) 15  100 % 66 62 % 0.004  

Seizures, n (%) 6  40 % 65 61 % 0.106 

Dyskinesia, n (%) 6  40 % 67  63 % 0.077 

Relapse, n (%) 5  33 % 12  11 % 0.023 

* Significant after Bonferroni correction for multiple comparisons (0.05/14 = 0.003) 424 
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