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Objective

To investigate the characteristics and prognosis of anti-NMDAR encephalitis with the prevalence of anti-thyroid antibodies (ATAbs).



Methods

The clinical data of anti-NMDAR encephalitis patients admitted to Xuanwu Hospital from January 2012 to August 2018 was prospectively analyzed, and the patients were followed up for 24 months.



Results

A total of 120 patients were enrolled, of which 34.2% (41/120) were positive for ATAbs. The antibodies were more frequent in patients with severe disease compared to the non-severe group (51.4% vs. 25.6%, P=0.008). In addition, prevalence of ATAbs correlated with a higher incidence of disturbed consciousness, autonomic dysfunction, central hypoventilation and mechanical ventilation. The ATAbs-positive patients were also more likely to receive intravenous gamma immunoglobulin and immunosuppressor compared to the ATAbs-negative cases (P=0.006; P=0.035). Although the presence of ATAbs was associated with longer hospital stays and worse prognosis at 6 months (P=0.006; P=0.038), it had no impact on long-term patient prognosis. Positive status of anti-thyroglobulin antibody was an independent risk factor for worse prognosis at 6 months [odds ratio (OR)= 3.907, 95% CI: 1.178-12.958, P=0.026].



Conclusion

ATAbs are prevalent in patients with anti-NMDAR encephalitis, especially in severe cases, and correlate with poor prognosis and impaired short-term neurological recovery.





Keywords: anti-N-methyl-D-aspartate receptor encephalitis, anti-thyroglobulin antibody, anti-thyroperoxidase antibody, critically ill, outcome



Introduction

Anti-thyroid antibodies (ATAbs), including anti-thyroglobulin antibody (anti-TgAb) and anti-thyroperoxidase antibody (anti-TPOAb), are pathological markers of autoimmune thyroid disease. ATAbs are frequently detected in central nervous system (CNS) autoimmune diseases such as neuromyelitis optica spectrum disorders (NMO-SD) (1, 2), multiple sclerosis (3) and autoimmune encephalitis (AE) (4, 5). However, the pathogenic role of ATAbs in CNS autoimmune disease remains unclear. It may be associated with increased susceptibility for CNS autoimmunity. Previous studies have reported that ATAbs are significantly elevated in AE; besides, patients with ATAbs are inclined to develop anti-neuronal immune responses and AE, indicating that CNS autoimmune disease and autoimmune thyroid disease may represent a pathogenic spectrum (4, 6). ATAbs have also been considered as initial diagnostic markers when clinically suspecting AE or autoimmune epilepsy (5, 7). In addition, ATAbs are also found to be associated with disease severity in NMO-SD (1, 2).

Anti-N-methyl-D-aspartate receptor (NMDAR) encephalitis is an AE characterized by the production of autoantibodies against antigenic nerve surfaces or synapses (8). Very few studies have reported the coexistence of ATAbs in anti-NMDAR encephalitis (6, 9–13), and their clinical and prognostic relevance in anti-NMDAR encephalitis has not been systematically evaluated. The aim of this study was to determine the correlation between ATAbs and various clinicopathological factors in a cohort of anti-NMDAR encephalitis patients.



Methods


Study Design and Participants

We prospectively recruited anti-NMDAR encephalitis patients from the Department of Neurology of Xuanwu Hospital, Capital Medical University between January 2012 and August 2018 based on the following inclusion criteria (1): age ≥14 years old (2), acute or subacute onset symptoms of encephalitis (< 3 months) (3), presence of abnormal behavior or cognitive dysfunction, speech dysfunction, seizures, movement disorders, decreased level of consciousness, autonomic dysfunction or central hypoventilation, or a combination of the above symptoms (4), positive anti-GluN1 NMDAR antibodies in the cerebrospinal fluid (CSF) and/or serum positivity, and (5) absence of viral encephalitis, brain tumors, metabolic diseases, drug poisoning, et al. The exclusion criteria were as follows (1): non-compliance with the treatment (2), presence of other autoimmune antibodies or neurological paraneoplastic antibodies (3), not the first onset of anti-NMDAR encephalitis (4), history of thyroid diseases (5), prior prescription, such as thyroid hormones, antithyroid drugs, β-blockers, etc. (6), without thyroid function test (7), lost to the 6-month follow-up. The patients were divided into the severe and non-severe disease groups based on whether they were admitted to the neurological intensive care unit (NCU). Patients with severe disease who were admitted to the NCU met at least one of the following criteria: respiratory failure requiring mechanical ventilation, impaired consciousness (GCS ≤ 12), or status epilepticus.



Data Collection

Data regarding age of onset, sex, prodromal symptoms, clinical characteristics, CSF findings, brain magnetic resonance imaging (MRI) and electroencephalography (EEG) findings, treatment details and follow-up data were retrieved. The anti-NMDAR Encephalitis One-Year Functional Status (NEOS) score, including NCU admission, delayed treatment for more than 4 weeks, no improvement in clinical outcomes within 4 weeks, abnormal MRI, and white blood cell count of more than 20 cells/μL in CSF, was considered as a prognostic tool (14). Anti-GluN1 NMDA antibodies in the serum and CSF were measured using indirect immunofluorescence test (IIFT) kits (EUROIMMUN AG, Lübeck, Germany). Thyroid function was measured at 6 AM the day after admission using standardized radioimmunoassay kits. A patient was considered ATAbs-positive if the levels were >4 IU/ml for anti-TgAb or > 9 IU/ml for anti-TPOAb.



Outcomes

All the patients were followed up by outpatient clinic visit or phone contact by resident doctors who are not aware of the study design at 6, 12 and 24 months after discharge. The modified Rankin Scale (mRS) was used to evaluate treatment effects and prognosis. Relapse was defined as the deterioration of previous symptoms or the appearance of new symptoms two months after stabilization (15). Favorable and unfavorable outcomes were defined as mRS scores of 0-2 and 3-6 respectively.



Statistical analysis

Statistical analyses were performed using SPSS 20.0 (IBM Corporation, Armonk, NY, USA). Data are presented as mean ± SD, medians with the interquartile range (IQR) or counts (percentages), and compared by Student’s t test, Mann–Whitney U test, Pearson chi-square test or Fisher exact test as appropriate. Variables with P < 0.1 in the univariate analysis were included in multivariate logistic regression. A back-ward selection procedure was used for the screening of independent risk factors predicting the unfavorable outcomes at 6 months. P values < 0.05 were considered statistically significant.




Results


Patient Characteristics

One hundred and twenty patients (67 males and 53 females, mean age 29.3 ± 13.4 years) diagnosed with anti-NMDAR encephalitis were enrolled (Supplemental Figure 1). The overall prevalence of ATAbs was 34.2%. As shown in Figure 1, the patients with severe disease had a significantly higher proportion of those positive for one or both ATAbs compared to that in the non-severe group.




Figure 1 | Prevalence of ATA positivity in Anti-NMDAR encephalitis patients. ATAbs, Anti-thyroid antibodies; anti-TgAb, anti-thyroglobulin antibody; anti-TPOAb, anti-thyroperoxidase antibody.





Demographic, Clinical Characteristics, and Prognosis of Patients With or Without ATAbs

Furthermore, patients with ATAbs had higher incidence of disturbed consciousness (63.4% vs. 36.7%, P=0.005), autonomic dysfunction (48.8% vs. 17.7%, P<0.001), central hypoventilation (34.1% vs. 15.2%, P=0.010), mechanical ventilation (34.1% vs. 15.2%, P=0.017) and NCU admission (46.3% vs. 22.8%, P=0.008) (Table 1). As shown in Table 2, patients with ATAbs had lower FT3 levels (P=0.012) and while the EEG features (epileptic discharges, slow activity, and others), MRI lesions, CSF findings (pressure of lumbar puncture, white blood cells and protein levels), and the serum and CSF antibody titers were similar between the ATAbs-positive and ATAbs-negative patients. The ATAbs-positive patients were also more likely to receive intravenous immunoglobulins (IVIG) and immunosuppressor treatment (P=0.006, P=0.035), and have longer hospital stays and worse neurological outcomes at 6 months (P=0.006, P=0.038) (Table 1 and Supplementary Figure 2). There was no significant difference in the relapse and functional outcomes at 12 and 24 months in both groups (Table 1).


Table 1 | Demographic, clinical characteristics and prognosis of anti-NMDAR encephalitis patients with or without ATAbs.




Table 2 | Auxiliary features of anti-NMDAR encephalitis patients with or without ATAbs.





Functional Outcome at 6 Months

Univariate analysis indicated that the older (mean: 37.9 vs. 27.8 years, P=0.003), mechanical ventilation (44.4% vs. 17.6%, P=0.011), NCU admission (61.1% vs. 25.5%, P=0.003), higher levels of NEOS scores (median: 4 vs. 2, P<0.001), and Anti-TgAb (55.6% vs. 25.6%, P=0.014) were associated with unfavorable outcomes at 6 months. Patients with unfavorable outcomes at 6 months also presented fewer prodromal symptoms (P=0.069), more disturbed consciousness (P=0.054), higher titers of Anti-TgAb (P=0.062) and more frequency receiving plasma exchange (P=0.074). Multivariate logistic regression analysis demonstrated that age at onset >31 years [odds ratio (OR)= 3.545, 95% CI: 1.070-11.738, P=0.048], NEOS score 4-5 (OR=9.660; 95% CI: 2.906-32.105, P<0.001), and anti-TgAb (OR=3.907, 95% CI: 1.178-12.958, P=0.026) were independent factors for the prediction of unfavorable outcomes at 6 months (Table 3).


Table 3 | Univariate and multivariate logistic regression analyses of outcome at 6 months.






Discussion

ATAbs are present in more than 10% of the healthy population (16), and the titer depends on age and sex. In the present study, the overall ATAbs positivity rate in patients with anti-NMDAR encephalitis was 37.1%, which is similar to that seen in other autoimmune diseases (17), but increased to 51.4% in the severe cases. Patients with ATAbs displayed higher rates of impaired consciousness, autonomic dysfunction, central hypoventilation and mechanical ventilation, all of which are typical features of severe anti-NMDAR encephalitis. Similar observations have been reported by Lin et al (9). In addition, the severity of NMO-SD is also associated with the presence of ATAbs (1). Elevated levels of ATAbs may lead to immune dysfunction in the brain by interacting with antibodies directed against neuronal surface antigens, which in can trigger a more aggressive autoimmune response against neurons. Therefore, it is reasonable to surmise that anti-NMDAR encephalitis patients with ATAbs may have a worse prognosis. The ATAbs-positive patients receiving aggressive immunotherapy show improved long-term prognosis. Interestingly, we identified anti-TgAb as an independent risk factor of poor short-term prognosis of anti-NMDAR encephalitis, although the positive rate of anti-TgAb in critically ill patients is lower than that of anti-TPOAb. The exact mechanisms remain to be unraveled.

Hashimoto’s encephalopathy (HE) has similar neurological and psychiatric symptoms as AEs, but can be distinguished from the latter on the basis of ATAbs (8). As the low specificity of ATAbs defining HE and their coexistence with other antibodies defining various AEs. It is possible that ATAbs may only be part of an episodic phenomenon triggered by anti-neuronal antibodies, which should be the treatment focus for patients exhibiting symptoms of immune-mediated encephalitis regardless of the presence of ATAbs. Since most ancillary tests for HE are non-specific, we also did not find specific features of anti-NMDAR encephalitis in the ATAbs-positive patients in the ancillary tests. Nevertheless, one study has reported that ATAbs-positive patients have more common limbic system lesions (9).

In conclusion, the prevalence of ATAbs is common in patients with anti-NMDAR encephalitis, especially in the severe cases. Presence of ATAbs is associated with worse short-term neurological recovery and may be need more aggressive immunotherapy.



Data Availability Statement

The original contributions presented in the study are included in the article/Supplementary Material. Further inquiries can be directed to the corresponding author.



Ethics Statement

The studies involving human participants were reviewed and approved by Ethics Committee of the Xuanwu Hospital. Written informed consent to participate in this study was provided by the participants’ legal guardian/next of kin.



Author Contributions

ZC carried out the patients enrollment, statistical analysis and drafted the manuscript. HH carried out the patients enrollment and verification of data. WC and LC carried out the verification of data and statistical analysis. YZ and YS conceived of the study, and participated in its design and coordination and helped to draft the manuscript. All authors contributed to the article and approved the submitted version.



Funding

This project was supported by the National Key Research and Development Program of China Research (2020YFC2005403) and by Beijing Municipal Administration of Hospitals Incubating Program (PX2020035).



Supplementary Material

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fimmu.2021.725950/full#supplementary-material

Supplementary Figure 1 | Patient enrollment flow chart.

Supplementary Figure 2 | Relationship between ATAbs and prognosis at 6 months. ATAbs, Anti-thyroid antibodies; anti-TgAb, anti-thyroglobulin antibody; anti-TPOAb, anti-thyroperoxidase antibody.



References

1. Wang, X, Yi, H, Liu, J, Li, M, Mao, ZF, Xu, L, et al. Anti-Thyroid Antibodies and Thyroid Function in Neuromyelitis Optica Spectrum Disorders. J Neurol Sci (2016) 366:3–7. doi: 10.1016/j.jns.2016.04.039

2. Li, H, Dai, Y, Wu, AM, Sun, X, Lin, Y, Lv, K, et al. Anti-Thyroid Antibodies and Cerebrospinal Fluid Findings in Neuromyelitis Optica Spectrum Disorders. J Neuroimmunol (2015) 281:38–43. doi: 10.1016/j.jneuroim.2015.02.014

3. Munteis, E, Cano, JF, Flores, JA, Martinez-Rodriguez, JE, Miret, M, and Roquer, J. Prevalence of Autoimmune Thyroid Disorders in a Spanish Multiple Sclerosis Cohort. Eur J Neurol (2007) 14(9):1048–52. doi: 10.1111/j.1468-1331.2007.01882.x

4. Tüzün, E, Erdağ, E, Durmus, H, Brenner, T, Türkoglu, R, Kürtüncü, M, et al. Autoantibodies to Neuronal Surface Antigens in Thyroid Antibody-Positive and -Negative Limbic Encephalitis. Neurol India (2011) 59(1):47–50. doi: 10.4103/0028-3886.76857

5. Culler, G, Bachman, E, and VanHaerents, S. Paraclinical Serum Markers as Aids in the Diagnosis of Autoimmune Encephalitis. J Neuroimmunol (2020) 347:577324. doi: 10.1016/j.jneuroim.2020.577324

6. Xu, CL, Liu, L, Zhao, WQ, Li, JM, Wang, RJ, Wang, SH, et al. Anti-N-Methyl-D-Aspartate Receptor Encephalitis With Serum Anti-Thyroid Antibodies and IgM Antibodies Against Epstein-Barr Virus Viral Capsid Antigen: A Case Report and One Year Follow-Up. BMC Neurol (2011) 11:149. doi: 10.1186/1471-2377-11-149

7. Linnoila, J, and Pittock, SJ. Autoantibody-Associated Central Nervous System Neurologic Disorders. Semin Neurol (2016) 36(4):382–96. doi: 10.1055/s-0036-1585453

8. Graus, F, Titulaer, MJ, Balu, R, Benseler, S, Bien, CG, Cellucci, T, et al. A Clinical Approach to Diagnosis of Autoimmune Encephalitis. Lancet Neurol (2016) 15(4):391–404. doi: 10.1016/s1474-4422(15)00401-9

9. Lin, Y, Tan, S, Wang, Y, Shen, X, Shu, Y, Shan, Y, et al. Anti-Thyroid Antibodies and Thyroid Function in Anti-N-Methyl-D-Aspartate Receptor Encephalitis. Neurochem Int (2018) 113:107–11. doi: 10.1016/j.neuint.2017.11.019

10. Matera, E, Gabellone, A, Petruzzelli, MG, Marzulli, L, Furente, F, and Margari, L. Anti-N-Methyl-D-Aspartate Receptor Encephalitis With Serum Anti-Thyroid Antibodies: A Case Report and Literature Review. Am J Case Rep (2021) 22:e931104. doi: 10.12659/ajcr.931104

11. Prüss, H, Dalmau, J, Harms, L, Höltje, M, Ahnert-Hilger, G, Borowski, K, et al. Retrospective Analysis of NMDA Receptor Antibodies in Encephalitis of Unknown Origin. Neurology (2010) 75(19):1735–9. doi: 10.1212/WNL.0b013e3181fc2a06

12. Tojo, K, Nitta, K, Ishii, W, Sekijima, Y, Morita, H, Takahashi, Y, et al. A Young Man With Anti-NMDAR Encephalitis Following Guillain-Barré Syndrome. Case Rep Neurol (2011) 3(1):7–13. doi: 10.1159/000323751

13. Florance, NR, Davis, RL, Lam, C, Szperka, C, Zhou, L, Ahmad, S, et al. Anti-N-Methyl-D-Aspartate Receptor (NMDAR) Encephalitis in Children and Adolescents. Ann Neurol (2009) 66(1):11–8. doi: 10.1002/ana.21756

14. Balu, R, McCracken, L, Lancaster, E, Graus, F, Dalmau, J, and Titulaer, MJ. A Score That Predicts 1-Year Functional Status in Patients With Anti-NMDA Receptor Encephalitis. Neurology (2019) 92(3):e244–52. doi: 10.1212/wnl.0000000000006783

15. Xu, X, Lu, Q, Huang, Y, Fan, S, Zhou, L, Yuan, J, et al. Anti-NMDAR Encephalitis: A Single-Center, Longitudinal Study in China. Neurol Neuroimmunol Neuroinflamm (2019) 7(1):e633. doi: 10.1212/nxi.0000000000000633

16. Hollowell, JG, Staehling, NW, Flanders, WD, Hannon, WH, Gunter, EW, Spencer, CA, et al. Serum TSH, T(4), and Thyroid Antibodies in the United States Population (1988 to 1994): National Health and Nutrition Examination Survey (NHANES III). J Clin Endocrinol Metab (2002) 87(2):489–99. doi: 10.1210/jcem.87.2.8182

17. Wang, Q, Shangguan, J, Zhang, Y, Pan, Y, Yuan, Y, and Que, W. The Prevalence of Thyroid Autoantibodies in Autoimmune Connective Tissue Diseases: A Systematic Review and Meta-Analysis. Expert Rev Clin Immunol (2020) 16(9):923–30. doi: 10.1080/1744666x.2020.1811089




Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.


Publisher’s Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2021 Chen, Zhang, Cui, Huang, Chen and Su. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Presence of Anti-Thyroid Antibodies Correlate to Worse Outcome of Anti-NMDAR Encephalitis

      

        		

          Objective

        



        		

          Methods

        



        		

          Results

        



        		

          Conclusion

        



        		

          Introduction

        



        		

          Methods

        

          		

            Study Design and Participants

          



          		

            Data Collection

          



          		

            Outcomes

          



          		

            Statistical analysis

          



        



        



        		

          Results

        

          		

            Patient Characteristics

          



          		

            Demographic, Clinical Characteristics, and Prognosis of Patients With or Without ATAbs

          



          		

            Functional Outcome at 6 Months

          



        



        



        		

          Discussion

        



        		

          Data Availability Statement

        



        		

          Ethics Statement

        



        		

          Author Contributions

        



        		

          Funding

        



        		

          Supplementary Material

        



        		

          References

        



      



      



    



  



OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/table2.jpg
Total (n = 120) ATAbs negative (n = 79) ATAbs positive (n = 41) P value
Thyroid function
TSH, ulU/ml, median (IQR) 1.60 (0.94,2.57) 1.59 (0.91,2.48) 1.84 (1.16,2.91) 0.180
TT3, ng/ml, median (IQR) 0.83 (0.64,1.01) 0.87 (0.68,1.02) 0.79 (0.62,0.93) 0.051
TT4, ug/dl, median (QR) 75(6.1,9.0) 7.8(6.1,9.1) 7.2(6.1,83) 0.238
FT3, pg/ml, median (IQR) 27 (2.2,3.1) 2.8(2.4,3.3) 2.58 (2.0,2.9) 0.012
FT4, ng/dl, median (IQR) 1.14 (0.98,1.27) 1.16 (0.98,1.28) 1.12 (0.93,1.23) 0.464
Anti-TgAb, IU/ml, median (QR) 0.4 (0.02,14.1) 0.1 (0-0.4) 46.2 (12.4,77.0) <0.001
Anti-TPOAD, IU/ml, median (IQR) 1.5 (0.5,24.3) 0.7 (0.3,1.5) 48.5 (22.7,82.6) <0.001
EEG, n=94, n (%)
Normal 9(9.6) 7(11.3) 2(6.3) 0.431
Slow activity 50 (53.2) 35 (56.5) 15 (46.9) 0.378
Epileptic discharges 22 (23.4) 12 (19.4) 10 (31.3) 0.197
others 13(13.8) 8(12.9) 5(15.6) 0.717
Cranial MR, n, (%)
Normal 5 (37.5) 30 (38.0) 15 (36.6) 0.881
Limbic lobe 3 (35.8) 26 (32.9) 17 (41.5) 0.354
Temporal lobe 31(25.8) 18 (22.8) 13(31.7) 0.290
Frontal lobe 27 (22.5) 17 (21.5) 10 (24.4) 0.721
Insular lobe 15 (12.5) 7(8.9) 8(19.5) 0.094
Paristal lobe 14 (11.7) 9(11.4) 5(12.2) 0.897
Occipital lobe 10 (8.3) 5(6.3) 5(12.2) 0.270
Brainstem 9(7.5) 5(6.3) 498 0.499
Basal ganglia 7(6.8) 3(3.8) 4(9.8) 0.187
Diencephalon 4(3.3) 2(25) 2 (4.9 0.605
CSF analysis
Opening pressure, mmH,0, median (IQR) 180 (140,229) 180 (135,220) 190 (140,240) 0.740
WBC, x10°/L, median (IQR) 19.0 (6.0,35.0) 19.0 (5.0,35.0) 19.5 (7.3,38.5) 0.611
Protein, mg/dl, median (IQR) 32,0 (21.0,44.5) 31.0 (21.0,45.0) 34.0 (19.3,44.8) 0.411
CSF NMDAR antibody titers, n (%)
+ 4(11.7) 8(10.1) 6(14.2) 0.466
-+ (54.2) 42 (53.2) 23 (56.1) 0.760
+++ (34.2) 29 (36.7) 12 (29.3) 0.415
Serum NMDAR antibody titers, n (%)
- 64 (53.3) 43 (54.4) 21 (51.2) 0.738
+ 18 (15.0) 11 (13.9) 7(17.1) 0.647
T+ 32 (26.7) 22 (27.8) 10 (24.4) 0.685
. 6(5.0) 3(3.8) 3(7.3) 0.410

ATAbs, Anti-thyroid antibodlies; anti-TgAb, anti-thyroglobulin antibody; anti-TPOAb, anti-thyroperoxidase antibody; CSF, cerebral spinal fluid; EEG, electroencephalography; IQR,
interquartile range; FT3, free triiodothyronine; FT4, free thyroxine; MRI, magnetic resonance imaging; TT3, triodothyronine; TT4, total thyroxine; TSH, thyroid stimulating hormone.
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Univariate analyses

Multivariate analyses

Favorable outcome at 6 months  Unfavorable outcome at 6 months P OR (95%Cl) P
(n=102) (n=18) value value
Age at onset, y, mean + SD 27.8£11.7 379+ 188 0.003
Age at onset >31 years, n (%) 35 (34.2) 11 (61.1) 0.031 3.545 (1.070- 0.038
11.738)
Femnale, n (%) 43 (42.2) 10 (55.6) 0.291
Ovarian teratoma, n (%) 6 (5.9) 2(11.1) 0.412
Prodromal symptoms, n (%) 50 (49.0) 13 (20.6) 0.069 = =
Clinical manifestations, n (%)
Mental behavior disorder 75 (73.5) 2(66.7) 0.548
Epileptic seizure 68 (66.7) 0 (65.6) 0.362
Involuntary movement 46 (45.1) 0 (55.6) 0.412
Disturbance of consciousness 43 (42.2) 12 (66.7) 0.054 - -
Cognitive impairment 29 (28.4) 8 (44.4) 0.175
Autonomic dysfunction 26 (25.5) 8 (44.4) 0.100
Language impairment 21 (20.6) 6(33.3) 0.233
Central hypoventilation 19 (18.6) 6(33.3) 0.157
Mechanical ventilation, n (%) 18 (17.6) 8 (44.4) 0.011 - -
NCU admission, n (%) 26 (25.5) 1(61.1) 0.003
NEOS score, median (IQR) 2(2,3) 4(3.54.3 <0.001
NEOS score 4-5, n (%) 21 (20.6) 18 (72.2) <0.001  9.660(2.906-  <0.001
32.105)
Electroencephalogram, n=94, n (%)
Normal 8(7.8) 1(5.6) 0.734
Slow activity 18 (17.6) 4(222) 0.644
Epileptic discharges 42 (41.2) 8 (44.4) 0.795
others 10 (9.8) 3(16.7) 0.388
Cranial MRI, n, (%)
Normal 40 (39.2) 6(33.3) 0.636
Lesions in cerebral cortex 43 (42.2) 7 (38.9) 0.795
Lesions in white matter 17 (16.7) 5(27.8) 0.261
CSF analysis
Opening pressure, mmH,0, median (IQR) 180 (140,225) 210 (115,273) 0.628
WBC, x10%/L, median (IQR) 15.0 (6.5,33.5) 29.0 (3.5,47.9) 0.228
Protein, mg/dl, median (IQR) 31.0 (21.0,43.0) 38.0 (19.8,53.0) 0.389
CSF NMDAR antibody titers, n (%)
+ 12 (11.8) 2(11.1) 0.937
+ 58 (56.9) 7(38.9) 0.158
+++ 32 (31.4) 9 (50.0) 0.124
Serum NMDAR antibody titers, n (%)
- 2 (51.0) 12 (66.7) 0.219
+ 16 (15.7) 2(11.1) 0.616
-+ 28 (27.5) 4(222) 0.644
+Ht 6 (5.9) 0 0.291
ATAbs
Anti-TgAb + 27 (25.6) 0(55.6) 0.014 3907 (1.178-  0.026
12.958)
Anti-TgAb titers, IU/ml, median (IQR) 0.2 (0-10.5) 6.2 (0.2-56.7) 0.062
Anti-TPOAD + 29 (28.4) 7(38.9) 0.372
Anti-TPOAD titers, IU/ml, median (IQR) 1.4 (0.4-21.2) 1.5 (0.6-40.6) 0.513
Anti-TgAb or Anti-TPOADb + 31(30.4) 10 (55.6) 0.038
Anti-TgAb and Anti-TPOAD + 25 (24.5) 7(38.9) 0.203
Immunotherapy, n (%)
Steroids 88 (86.3) 14 (77.8) 0.352
VIG 58 (56.9) 12 (66.7) 0.437
Plasma exchange 6 (15.7) 6(33.3) 0.074 - -
Immunosuppressor 9 (18.6) 6(33.3) 0.157
Outcome
Length of NCU length of stay, n=37, days, 37.5(21.0,73.0) 44.0 (24.0,82.0) 0.666
median (IQR)
Hospital length of stay, days, median (IQR) 18.0 (13.0,29.0) 32.5(16.5,52.3) 0.121
Relapse, n (%) 13 (12.7) 1(5.6) 0.381

*The optimal cutoff value of age to predict unfavorable outcome was 31 with a sensitivity of 61.1% and a specificity of 69.6%. ATAbs, Anti-thyroid antibodies; CSF, cerebral spinal fluid; Cl,
confidence interval; EEG, electroencephalography; IQR, interquartile range; IVIG, intravenous immunoglobins; MRI, magnetic resonance imaging; NCU, neurological intensive care unit;
NEQS, the anti-NMDAR Encephalitis One-Year Functional Status; OR, odds ratio.





OEBPS/Images/fimmu-12-725950-g001.jpg
AnS-NMDAR oncephalitis(n=120
Anti-TgAb and Anti-TPOAb +| - e
B Non-savare group(n=83)

Severa groupin=37)
Anti-TgAb or Anti-TPOAD +/

ANtI-TPOAD +}

Anti-TgAb +|

60

% pts





OEBPS/Images/fimmu.2021.725950_cover.jpg
, frontiers

in Immunology

Presence of Anti-Thyroid Antibodies
Correlate to Worse Outcome of
Anti-NMDAR Encephalitis





OEBPS/Images/logo.jpg
’ frontiers
in Immunology





OEBPS/Images/table1.jpg
Total (n = 120) ATAbs negative (n = 79) ATAbs positive (n = 41) P value

Age at onset, y, mean + SD 29.3 +13.4 288+ 126 30.3 £ 14.9 0.516
Female, n (%) 53 (44.2) 32 (40.5) 21(51.2) 0.262
Ovarian teratoma, n (%) 8(6.7) 3(3.8) 5(12.2) 0.080
Prodromal symptoms, n (%) 63 (52.5) 41 (51.9) 22 (63.7) 0.855
Clinical manifestations, n (%)
Mental behavior disorder 87 (72.5) 55 (69.6) 32 (78.0) 0.327
Epileptic seizure 78 (65.0) 51 (64.6) 27 (65.9) 0.888
Involuntary movement 56 (46.7) 34 (43.0) 22 (53.7) 0.269
Disturbance of consciousness 55 (45.8) 29(36.7) 26 (63.4) 0.005
Cognitive impairment 37 (30.8) 20(25.3) 17 (41.5) 0.069
Autonomic dysfunction 34 (28.3) 14(17.7) 20 (48.8) <0.001
Language impairment 27 (22.5) 14(17.7) 13 (31.7) 0.082
Central hypoventilation 25 (20.8) 11(13.9) 14 (34.1) 0.010
Mecharical ventilation, n (%) 26 (21.7) 12(16.2) 14 (34.1) 0017
NCU admission, n (%) 37 (30.8) 18 (22.8) 19 (46.3) 0.008
NEOS score, median (IQR) 2124 229 3(2,4) 0.190
Immunotherapy, n (%)
Steroids 102 (85.0) 66 (83.5) 36 (87.8) 0.535
MG 70 (58.3) 39 (49.4) 31 (75.6) 0.006
Plasma exchange 22 (18.3) 11(13.9) 11(26.8) 0.083
Immunosuppressor 25 (20.8) 12(15.2) 13(31.7) 0.035
Outcome
Length of NCU length of stay, n=37, days, median (IQR) 39.0 (23.0-73.0) 37.0(17.0,70.0) 45,0 (24.0,82.0) 0.362
Hospital length of stay, days, median (IQR) 18.0 (13.0-37.5) 12.0(12.0,27.0) 21.0 (16.0,58.5) 0.006
Relapse, n (%) 14 (11.7) 11 (13.9) 3(7.9 0.285
mRS>2 after 6 months, n (%) 18 (15.0) 8 (10.1) 10 (24.4) 0.038
mRS>2 after 12 months, n=101, n (%) 20 (19.8) 13(19.7) 7 (20.0) 0.971
mRS>2 after 24 months, N=96, n (%) 9(9.4) 5(8.2) 4(11.4) 0.601

ATAbs, Anti-thyroid antibodlies; SD, standard deviation; IVIG, intravenous immunoglobins; mRS, modified Ranking scale; NCU, neurological intensive care unit; NEOS, the anti-NMDAR
Encephalitis One-Year Functional Status.





