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1. B A C K G R O U N D
Paraneoplastic neurological syndromes, including paraneoplastic limbic encephalitits, associated with onconeural antibodies can present with psychiatric symptoms. The present review investigates the evidence for the association of onconeuronal antibodies with the occurrence, maintenance and worsening of psychiatric symptoms in patients with (and without) paraneoplastic diseases. 
Onconeural antibodies target intracellular antigens in tumors and neuroectodermal tissues, and are associated with various types of cancer and clinical syndromes. Well-characterized onconeural antibodies are anti-Hu (ANNA-1), Ri (ANNA-2), Yo, CRMP5 (CV2), Ma1, Ma2 (Ta), Amphiphysin, Recoverin, Tr and SOX1.1,2 Although useful biomarkers of paraneoplastic neurological syndromes, it is likely that these antibodies represent an epiphenomenon and that neuronal injury is mediated by cytotoxic T-cell immunity3-5. 
Paraneoplastic limbic encephalititis typically evolves over days to weeks and includes memory disturbances, seizures and psychiatric symptoms such as irritability, hallucinations, depression, and personality disturbances6,7. Hypersomnia and delusional thought content have been described as well 8,9. In a recent report, the prevalence of onconeural antibodies was of the same magnitude in healthy individuals and patients with schizophrenia, affective disorders and personality disorders10, e.g. anti-amphiphysin (2.2%), anti-Yo (0.6%), anti-Ma2 (0.5%) and anti-Ma1 (0.5%). 
Patients with autoimmune disorders associated with onconeural antibodies may present with psychiatric symptoms as the only clinical feature7,11,12, suggesting that onconeuronal antibodies still play a role in susceptible individuals. This systematic review and meta-analysis aims at determining the evidence for the association of onconeuronal antibodies with the occurrence, maintenance and worsening of psychiatric symptoms in patients with (and without) paraneoplastic diseases. 

1.1.  Target condition being diagnosed 
The target condition is psychiatric symptoms in patients with serum onconeural antibodies. We will address: 
1) Affective symptoms (lowered vs raised/irritable mood)
2) Consciousness (decreased level vs hyperalertness including hypersomnia/insomnia)
3) Psychosis (including negative symptoms, hallucinations, delusions, disturbances of thought and/or behavior)
4) Cognition (global confusion vs focal neuropsychological defects)
5) Personality changes (e.g. obsessive-compulsive behavior vs disinhibition)
We will not address symptoms likely to be of neurological/somatic origin, such as focal neurological deficits (e.g sensory loss, paresis, apraxia, aphasia), seizures, hyperthermia, endocrine dysfunction.

1.2. Index test
The index test comprises onconeural antibodies in patient serum or cerebrospinal fluid. We will address the following well-characterized onconeural antibodies”1,2: anti-Hu (ANNA-1), Ri (ANNA-2), Yo, CRMP5 (CV2), Ma1, Ma2 (Ta), Amphiphysin, Recoverin, Tr and SOX1 irrespective of the time of analysis (e.g. early or late in the course of the disease, single or repeated assessments).

1.3. Clinical pathway
Typically, onconeural antibodies are tested in patients with a clinical suspicion of a paraneoplastic neurological syndrome as part of a routine clinical work-up. However, analysis of these antibodies may also be performed as part of screening procedures (for either research or clinical purposes) in cancer and psychiatric patients, (i.e.in patients without a suspected paraneoplastic disorder).

1.4. Rationale 
Patients with paraneoplastic disorders with onconeural antibodies frequently present with psychiatric symptoms, sometimes as the only clinical feature7,11,12. Nevertheless, discussion in the psychiatric literature is sparse13-15. We therefore plan a systematic review of the literature in order to analyze the existing data on the association of onconeuronal antibodies with the occurrence, maintenance and worsening of psychiatric symptoms in patients with (and without) paraneoplastic diseases.

2. O B J E C T I V E S
2.1. Primary objective
The main objective is to examine the association of onconeuronal antibodies with the occurrence, maintenance and worsening of psychiatric symptoms in patients with (and without) paraneoplastic diseases.  Using the PICO approach, we phrase the following primary research question:  In patients with psychiatric symptoms (Population), does a positive onconeural antibody titer (Intervention) compared to a negative titer (Comparison) predict a different psychopathological profile, i.e. a greater burden of affective, cognitive and/or psychotic symptoms (Outcome)? 

2.2. Secondary objectives
Secondary objectives include the following:
1) In patients with malignancies (P), does a positive onconeural antibody titer (I) compared to a negative titer (C) predict the presence and/or degree of psychiatric symptoms, i.e. a greater burden of affective, cognitive and/or psychotic symptoms  (O)?
2) In patients with a verified or suspected paraneoplastic neurological syndrome (P), does a positive onconeural antibody titer (I) compared to a negative titer (C) predict the presence and/or degree of psychiatric symptoms, i.e. a greater burden of affective, cognitive and/or psychotic symptoms (O)?

2.3. Investigation of sources of heterogeneity
We will attempt to explore possible sources of heterogeneity. These will likely be related to variances in methods of antibody analysis and the sample population examined. 
As to antibody analysis, the gold standard is the characteristic immunohistochemical staining pattern on brain tissue sections combined with immunoblotting using recombinant purified proteins. However, analytic methods differ considerably between published studies16-18. We will include all analytic methods (e.g immunofluorescense, immunoprecipitation techniques, immunohistochemistry, immunoblot). Data on the specificity and sensitivity of the tests will be recorded when available. Studies using non-validated tests will be excluded. 

As to study populations, some papers may focus exclusively on patients with psychiatric disorders, others on patients with malignancies, paraneoplastic neurological syndromes, or simply a positive antibody positive titer. 

The extracted information will be tabulated and analyzed for possible heterogeneity with respect to definitions, inclusion criteria, techniques and other methods. As outlined below (3.3.6.) we will analyze the identified studies for possible publication bias using a funnel plot if deemed appropriate. If the selected studies do not state the precise methods used for analysis of antibodies and/or the composition of the population sample, we will try to contact the corresponding authors for further information.

3. M E T H O D S
3.1. Criteria for considering studies for this review
3.1.1. Types of studies
We will evaluate all retrospective, prospective, observational and/or interventional studies (as detailed below) describing the prevalence of onconeural antibodies and/or symptomatology of onconeural antibody positive patients in the above mentioned population samples. If a metaanalysis is appropriate, we will include all studies providing data on the frequency of psychiatric symptoms in the respective population samples. In order to reduce the influence of convenience samples, we will not consider studies with n ≤ 10. We will include studies published in all languages if a reliable translation into English is possible. We will exclude articles that concern patients already used in another article by the same authors (or the same institution) unless the methods sections make it clear that the patients do not overlap. 

3.1.2. Participants
Patients aged 16 or older presenting within or outside institutionalized care. We will include patients irrespective of the severity of their disease or co-morbidities and irrespective of the timing of antibody analysis, e.g before or after cancer treatment. 

3.1.3. Index tests
See above (1.2.).

3.1.4. Target conditions
See above (1.1.).

3.1.5. Reference standards
We will consider as reference standards the established clinical criteria for malignancies, paraneoplastic syndromes and psychiatric disorders according to standard clinical criteria, e.g. ICD-10, DSM-3-R and DSM-4. 

3.2. Search methods for identification of studies
3.2.1. Electronic searches
We will search the following databases for relevant English literature from January 1, 1980 to December 31, 2014 (this search will be updated shortly before submission of the manuscript in order to include also the newest references): Cochrane Central Register of Controlled Trials (The Cochrane Library), Medline (PubMed), EMBASE, and clinicaltrials.gov. We will use the following search terms: (((paraneoplastic OR onconeural OR onconeuronal OR malignancy OR cancer)) AND (psychiatry OR depression OR major depression OR mood OR affective OR hallucinations OR psychosis OR cognition OR dementia OR confusion OR mania OR irritability)) AND (antibody OR antibodies). Non-English literature will be included if an English Abstract is available and a reliable translation of the manuscript into English possible. Reports exclusively dealing with data on pediatric patients (age below 16 years) will not be included. The references of relevant articles will be manually searched to identify additional articles. Further, papers will be cross-referenced using the ‘cited by’ function on PubMed. If necessary, personal communication with authors will be attempted via email or phone in order to obtain additional relevant data. The complete search strategies (including MeSH headings for searches in PubMed) will be saved and recorded in an appendix.

3.3. Data collection and analysis
3.3.1. Selection of studies
A comprehensive literature search will be performed without language restriction (other than specified in 3.1.2.) in order to identify relevant studies for this review. The search will be limited from January 1980 onwards as onconeural antibodies have not been well-described before that date. Titles will be reviewed first, followed by evaluation of the abstracts with titles suggesting that a study might be of relevance. Then eligible studies will be identified on the basis of their full text. The initial selection will be performed by one author (SGS), whereas quality assessment will be done blind by two assessors.  Thus, all potentially relevant articles (as listed in 3.1.1.) will be reviewed and graded according to the quality and level of evidence by SGS, using QUADAS-219, and confirmed for inclusion by a second author (see 3.3.3.). We will use proprietary reference manager software to manage the large number of studies, and we will document the study selection in a detailed flow chart.

3.3.2. Data extraction and management
Following identification of relevant studies, one of the authors (SGS) will extract the relevant information from each study, which will be double-checked by a second author. In addition to the information listed in the Methods section we will record 1) journal name and Vancouver-style reference, 2) study design (e.g. systematic review, cross-sectional study), 3) method of recruitment (e.g. prospective or retrospective), 4) study setting, 5) characteristics of the patient population (e.g. age, gender, co-morbidities). This information will be stored in a dedicated database. This review will be reported following the PRISMA criteria20.

3.3.3. Assessment of methodological quality
Using the Quality Assessment of Diagnostic Accuracy Studies-2 (QUADAS-2), a recent modified version of QUADAS19, two of the authors will independently assess the methodological quality of each included study, as outlined above. The QUADAS-2 comprises four domains: (1) participant selection, (2) index test, (3) reference standard, and (4) flow of participants through the study and timing of the index tests and reference standard (flow and timing). Each domain is assessed for risk of bias, and the first three domains are also assessed for concerns regarding applicability. Risk of bias and concerns about applicability are judged as “low”, “high” or “unclear”.  (For assessment of possible reporting bias see 3.3.6.) We will resolve disagreement between the two reviewing authors by consensus. If this is not possible, a third author will make the final decision (DK). 

3.3.4. Statistical analysis and data synthesis
Depending on the results of the literature search and review, we will propose to conduct a meta-analysis on all available numerical data which report on 1) the frequency of onconeural antibodies in patients with psychiatric symptoms and/or diagnoses, 2) frequency of psychiatric symptoms in patients with onconeural antibodies, and 3) the psychopathological profile of patients with onconeural antibodies. This will be subject to the quality of the studies, study design, risk of bias and the clinical case for combination. 

3.3.5. Investigations of heterogeneity 
See above (2.2.).

3.3.6. Assessment of reporting bias
In order to address possible publication bias or exaggeration of treatment effects in small studies of low quality we will analyze the identified studies using a funnel plot (scatter plot of the treatment effects estimated from individual studies on the horizontal axis against a measure of study size on the vertical axis21, if appropriate.
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SEARCH STRATEGY

EMBASE:
1. hu antibody/ or hu antigen/ (817)
2. exp paraneoplastic syndrome/ or paraneoplastic syndrome*.mp. (13541)
3. (paraneoplastic or onconeural or onconeuronal or onconeuro*).mp. (16936)
4. 1 or 2 or 3 (17586)
5. exp mental disease/ (1920905)
6. ("mental disorder" or "mental disorders" or "mental disease" or "mental diseases" or mental or psychiatry or depression or major depression or mood or affective or hallucinations or psychosis or cognition or dementia or confusion or mania or irritability).mp. (1634739)
7. 5 or 6 (2493001)
8. 4 and 7 (2802)
9. exp neoplasm/ (3984188)
10. exp carcinoma/ (931395)
11. ("neoplasms" or "neoplasm" or "malignancy" or "cancer" or "cancers" or carcinoma*).mp. (3416993)
12. 9 or 10 or 11 (4447558)
13. 7 and 12 (167001)
14. (antibody or antibodies).mp. (1287398)
15. 13 and 14 (7434)
16. 1 or 8 or 15 (9557)
17. (animal not human).mp. (3953077)
18. limit 16 to (adult <18 to 64 years> or aged <65+ years>) (3370)
19. 18 not 17 (3351)

PUBMED:
(((((("Hu Paraneoplastic Encephalomyelitis Antigens"[Mesh] OR "Paraneoplastic Syndromes"[Mesh] OR paraneoplastic OR onconeural OR onconeuronal OR onconeuro*) AND ("Psychiatry and Psychology Category"[Mesh] OR "Mental Disorders"[Mesh] OR "mental disorder" OR "mental disorders" OR "mental disease" OR "mental diseases" OR mental OR psychiatry OR depression OR major depression OR mood OR affective OR hallucinations OR psychosis OR cognition OR dementia OR confusion OR mania OR irritability))) OR (("neoplasms"[MeSH] OR "neoplasms" OR "neoplasm" OR "malignancy" OR "cancer" OR "cancers" OR "carcinoma"[MeSH Terms] OR carcinoma*) AND ("Mental Disorders"[Mesh] OR "mental disorder" OR "mental disorders" OR "mental disease" OR "mental diseases" OR psychiatry OR depression OR major depression OR mood OR affective OR hallucinations OR psychosis OR cognition OR dementia OR confusion OR mania OR irritability) AND (antibody OR antibodies))) NOT medline[sb])) OR ((((("neoplasms"[MeSH] OR "neoplasms" OR "neoplasm" OR "malignancy" OR "cancer" OR "cancers" OR "carcinoma"[MeSH Terms] OR carcinoma*) AND ("Mental Disorders"[Mesh] OR "mental disorder" OR "mental disorders" OR "mental disease" OR "mental diseases" OR psychiatry OR depression OR major depression OR mood OR affective OR hallucinations OR psychosis OR cognition OR dementia OR confusion OR mania OR irritability) AND (antibody OR antibodies))) NOT (("Animals"[Mesh] NOT "Humans"[Mesh]))) AND adult[MeSH])    (2244)

COCHRANE:
ID                  Search           Hits
#1                  MeSH descriptor: [Hu Paraneoplastic Encephalomyelitis Antigens] explode all trees  (3)
#2                 MeSH descriptor: [Paraneoplastic Syndromes] explode all trees           (62)
#3                 paraneoplastic or onconeural or onconeuronal or onconeuro*                 (77)
#4                 #1 or #2 or #3                   (114)
#5                 MeSH descriptor: [Neoplasms] explode all trees             (60559)
#6                 MeSH descriptor: [Carcinoma] explode all trees              (10137)
#7                 neoplasms or neoplasm or malignan* or cancer or cancers or carcinoma*                     125355
#8                 #5 or #6 or #7                   (129151)
#9                 MeSH descriptor: [Mental Disorders] explode all trees   (51617)
#10                mental or mental disorder or mental disorders or mental disease or mental diseases or psychiatry or depression or major depression or mood or affective or hallucinations or psychosis or cognition or dementia or confusion or mania or irritability         (112828)
#11                #9 or #10     (130847)
#12                #8 and #11    (7466)
#13                antibody or antibodies         (26075)
#14                #12 and #13 (354)

Clinicaltrials.gov:
 ("neoplasms" OR "neoplasm" OR "malignancy" OR "cancer" OR "cancers" OR carcinoma) AND (antibody OR antibodies) AND (mental OR depression OR irritability OR Anxiety) | Adult, Senior (49)
and
(paraneoplastic OR onconeural OR onconeuronal OR onconeuro*) (age 18+) (71) 
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QUADAS-2

Phase 1: Review Question:
In patients with psychiatric symptoms (Population), does a positive onconeural antibody titer (Intervention) compared to a negative titer (Comparison) predict a different psychopathological profile, i.e. a greater burden of affective, cognitive and/or psychotic symptoms (Outcome)?
Patients: Patients with psychiatric symptoms.
Index test: Onconeural antibody
Reference standard: ICD 10, DSM IV, DSM-IIIR, expert opinion by board-certified psychiatrist
Target condition: Psychopathological profile (psychiatric symptomatology)
Phase 2: Review specific tailoring
DOMAIN 1: PATIENT SELECTION
Risk of bias: Could the selection of patients have introduced bias?
Signalling questions:
1) Was a consecutive sample of patients enrolled? Yes/No/Unclear
2) Did the study avoid inappropriate exclusions? Yes/No/Unclear
3) Was a retrospective design avoided? Yes/No/Unclear
Applicability: Are there concerns that the included patients and setting do not match the review question; are there concerns that the included patients have not been evaluated for psychiatric symptoms?
DOMAIN 2: INDEX TEST
Risk of bias: Could the conduct or interpretation of the index test have introduced bias?
Signalling questions:
1) Were the index test results (antibody analysis) interpreted without knowledge of the psychopathological profile of the individual patient? Yes/No/Unclear
2) Were the antibody analysis done by a validated method? Yes/No/Unclear
Applicability: Are there concerns that the index test (onconeural antibody analysis), its conduct, or interpretation, differ from the review question? Yes/No/Unclear
DOMAIN 3: REFERENCE STANDARD
Risk of bias: Could the reference standard (ICD 10/DSM IV, DSM-III-R or expert opinion by a board-certified psychiatrist), its conduct, or its interpretation, have introduced bias?
Signalling questions:
1) Did the authors specify psychiatric symptoms as defined by ICD-10, DSM-IV, DSM-III-R or according to expert opinion by a board-certified psychiatrist? Yes/No/Unclear
2) Were the reference standard results interpreted without knowledge of the results of the index test? Were psychiatric symptoms classified before patients were known to be antibody positive? Yes/No/Unclear
Applicability: Are there concerns that the target condition (psychopathological profile) has not been defined using the reference standard (ICD 10, DSM IV, DSM-III-R, expert opinion by a board-certified psychiatrist)?
DOMAIN 4: FLOW AND TIMING
Risk of bias: Could the patient flow have introduced bias?
Signalling questions:
1) Was there an appropriate interval between index test (onconeural antibody analysis) and reference standard (evaluation of psychiatric symptoms) (within an arbitrarily defined time period of three months)? Yes/No/Unclear
2) Did all patients receive the same reference standard (evaluation of psychiatric symptoms)? Yes/No/Unclear
3) Where all patients with antibody positive status screened for psychiatric symptoms? Yes/No/Unclear





Support for judgment for QUADAS-2:

1) Anti-Hu-Associated PEM/PSN: A Clinical Study of 71 Patients. Dalmau et al

Patient Selection: Low risk of bias: A consecutive sample. No inappropriate exclusions. Retrospective design. High applicability concern: the patients do not match the primary review question.

Index test: Low risk of bias: Validated method. Low applicability concern: the index test matches the primary review question.

Reference standard: High risk of bias: No systematic assessment of psychiatric symptoms. High applicability concern: no defined reference standard for psychiatric symptoms.

Flow and timing: High risk of bias: No information on evaluation of psychiatric symptoms.


2) Purkinje Cell Cytoplasmic Autoantibody Type 1 Accompaniments. McKeon et al

Patient Selection: Low risk of bias: A consecutive sample. No inappropriate exclusions. Retrospective design. High applicability concern: the patients do not match the primary review question.

Index test: Low risk of bias: Validated method. Low applicability concern: the index test matches the primary review question.

Reference standard: High risk of bias: No screening of mental status. High applicability concern: no defined reference standard for psychiatric symptoms.

Flow and timing: High risk of bias: No reference standard on psychiatric symptoms/diagnoses. Unknown if all patients were screened for psychiatric symptoms.


3) Paraneoplastic cerebellar degeneration: A clinical analysis of 55 anti-Yo… Peterson et al.

Patient Selection: Low risk of bias: A consecutive sample. No inappropriate exclusions. Retrospective design. High applicability concern: the patients do not match the primary review question.

Index test: Low risk of bias. Validated method. Low applicability concern: the index test matches the primary review question.

Reference standard: High risk of bias: No screening of mental status. High applicability concern: no defined reference standard for psychiatric symptoms.

Flow and timing: High risk of bias: No reference standard on psychiatric symptoms/diagnoses. Unknown if all patients were screened for psychiatric symptoms.


4) Seroprevalence of Autoantibodies against Brain Antigens in Health and Disease. Dahm et al.

Patient Selection: Unclear risk of bias: Unclear if patients were included consecutively. Unclear if inappropriate exclusions were avoided. Cross-sectional design. Low applicability concern: the patients match the primary review question.

Index test: Low risk of bias. Validated method. Low applicability concern: the index test matches the primary review question.

Reference standard: Low risk of bias: Inclusion of GRAS cohort according to DSM-IV in specialist care. Unclear how the patients with affective disorders and borderline personality disorder were diagnosed. Low applicability concern: GRAS cohort using DSM-IV in the diagnostics.

Flow and timing: Low risk of bias: Appropriate time between index test and reference standard. Evaluation of psychiatric symptoms was performed in the patients with psychiatric disorders. Unclear if controls were evaluated for psychiatric symptoms.


5) Clinical analysis of anti-Ma2-associated encephalitis. Dalmau et al.

Patient Selection: Low risk of bias: Patients were included consecutively. Inappropriate exclusions were avoided. Retrospective design. High applicability concern: the patients do not match the primary review question.

Index test: Low risk of bias. Validated method. Low applicability concern: the index test matches the primary review question.

Reference standard: High risk of bias: No information on psychiatric assessment. High applicability concern: No defined reference standard for psychiatric symptoms/diagnoses.

Flow and timing: High risk of bias: Appropriate time between index test and reference standard. No reference standard on psychiatric symptoms/diagnoses. Unknown if all patients were screened for psychiatric symptoms.


6) Anti-Ma and anti-Ta associated paraneoplastic neurological syndromes: 22 newly diagnosed patients and review of previous cases. Hoffmann et al.

Patient Selection: Unclear risk of bias: Unclear if patients were included consecutively. Unclear if inappropriate exclusions were avoided. Retrospective design. High applicability concern: the patients do not match the primary review question.

Index test: Low risk of bias. Validated method. Low applicability concern: the index test matches the primary review question.

Reference standard: High risk of bias: No information on psychiatric assessment. High applicability concern: No defined reference standard for psychiatric symptoms/diagnoses.

Flow and timing: High risk of bias: No reference standard on psychiatric symptoms/diagnoses. Unknown if all patients were screened for psychiatric symptoms.


7) CRMP-5 Neuronal Autoantibody: Marker of Lung Cancer and Thymoma-Related Autoimmunity. Yo et al.

Patient Selection: Low risk of bias: Patients were included consecutively. Inappropriate exclusions were avoided. Retrospective design. High applicability concern: the patients do not match the primary review question.

Index test: Low risk of bias. Validated method. Low applicability concern: the index test matches the primary review question.

Reference standard: High risk of bias: No information on psychiatric assessment. High applicability concern: No defined reference standard for psychiatric symptoms/diagnoses.

Flow and timing: High risk of bias: No reference standard on psychiatric symptoms/diagnoses. Unknown if all patients were screened for psychiatric symptoms.


8) Antiamphiphysin Antibodies Are associated With Various Paraneoplastic Neurological Syndromes and Tumors. Antoine et al.

Patient Selection: Low risk of bias: Patients were included consecutively. Inappropriate exclusions were avoided. Retrospective design. High applicability concern: the patients do not match the primary review question.

Index test: Low risk of bias. Validated method. Low applicability concern: the index test matches the primary review question.

Reference standard: High risk of bias: No information on psychiatric assessment. High applicability concern: No defined reference standard for psychiatric symptoms/diagnoses.

Flow and timing: High risk of bias: No reference standard on psychiatric symptoms/diagnoses. Unknown if all patients were screened for psychiatric symptoms.


9) Limbic encephalitis and small cell lung cancer. Clinical and immunological features. Alamowitch et al.

Patient Selection: Low risk of bias: Patients were included consecutively. Inappropriate exclusions were avoided.  Retrospective design. High applicability concern: the patients do not match the primary review question.

Index test: Low risk of bias. Validated method. Low applicability concern: the index test matches the primary review question.

Reference standard: High risk of bias: No information on psychiatric assessment. High applicability concern: No defined reference standard for psychiatric symptoms/diagnoses.

Flow and timing: High risk of bias: No reference standard on psychiatric symptoms/diagnoses. Unknown if all patients were screened for psychiatric symptoms.



10) A serological marker of paraneoplastic limbic and brain-stem encephalitis in patients with testicular cancer. Voltz et al.

Patient Selection: Low risk of bias: Patients were included consecutively. Inappropriate exclusions were avoided. Retrospective design. High applicability concern: the patients do not match the primary review question.

Index test: Low risk of bias. Validated method. Low applicability concern: the index test matches the primary review question.

Reference standard: High risk of bias: No information on psychiatric assessment. High applicability concern: No defined reference standard for psychiatric symptoms/diagnoses.

Flow and timing: High risk of bias: No reference standard on psychiatric symptoms/diagnoses. Unknown if all patients were screened for psychiatric symptoms.


11) Hypocretin-1 CSF levels in anti-Ma2 associated encephalitis. Overeem et al.

Patient Selection: High risk of bias: Patients were not included consecutively. Inappropriate exclusions seem to be avoided. Retrospective design. High applicability concern: the patients do not match the primary review question.

Index test: Low risk of bias. Validated method. Low applicability concern: the index test matches the primary review question.

Reference standard: High risk of bias: No information on psychiatric assessment. High applicability concern: No defined reference standard for psychiatric symptoms/diagnoses.

Flow and timing: High risk of bias: No reference standard on psychiatric symptoms/diagnoses. Unknown if all patients were screened for psychiatric symptoms.


12) Paraneoplastic limbic encephalitis: neurological symptoms, immunological findings and tumor association in 50 patients. Gultekin et al.

Patient Selection: Unclear risk of bias: Unclear if patients were included consecutively. Unclear if inappropriate exclusions were avoided. Retrospective design. High applicability concern: the patients do not match the primary review question.

Index test: Low risk of bias. Validated method. Low applicability concern: the index test matches the primary review question.

Reference standard: High risk of bias: No information on psychiatric assessment. High applicability concern: No defined reference standard for psychiatric symptoms/diagnoses.

Flow and timing: High risk of bias: No reference standard on psychiatric symptoms/diagnoses. Unknown if all patients were screened for psychiatric symptoms.


13) Paraneoplastic Cerebellar Degeneration: A Clinical Comparison of Patients With and Without Purkinje Cell Cytoplasmic Antibodies. Hammack et al.

Patient Selection: Unclear risk of bias: Unclear if patients were included consecutively. Unclear if inappropriate exclusions were avoided. Retrospective design. High applicability concern: the patients do not match the primary review question.

Index test: Low risk of bias. Validated method. High applicability concern: the index test does not measure well-characterized onconeural antibodies.

Reference standard: High risk of bias: No information on psychiatric assessment. High applicability concern: No defined reference standard for psychiatric symptoms/diagnoses.

Flow and timing: High risk of bias: No reference standard on psychiatric symptoms/diagnoses. Unknown if all patients were screened for psychiatric symptoms.


14) Anti-Purkinje Cell and Natural Autoantibodies in a Group of Psychiatric Patients. Evidences for a Correlation with the Psychopathological Status. Delle Chiaie et al.

Patient Selection: High risk of bias: Patients were not included consecutively. The study states excluded patients, but not inclusion criteria. It seems unclear how patients with other psychiatric disorders (e.g. unipolar depressions) were grouped. Cross-sectional design. Low applicability concern: the patients match the primary review question.

Index test: Low risk of bias. Validated method. High applicability concern: the index test does not measure well-characterized onconeural antibodies, but rather “anti-Purkinje cell antibodies” which are not well-characterized and not explicitly mentioned in the review protocol.

Reference standard: Low risk of bias: DSM-IV. Low applicability concern: DSM-IV.

Flow and timing: Low risk of bias: Appropriate time interval between index test. The same reference standard applied on all patients (DSM-IV).


15) High Prevalence of Antineuronal Antibodies in Tunisian Psychiatric Inpatients. Laadhar et al.

Patient Selection: Low risk of bias: Patients were included consecutively. Unclear if inappropriate exclusions were avoided. Cross-sectional design. Low applicability concern: the patients match the primary review question.

Index test: Low risk of bias. Validated method. Low applicability concern: the index test matches the primary review question.

Reference standard: Low risk of bias: DSM-IV. Low applicability concern: DSM-IV.

Flow and timing: Low risk of bias: Appropriate time between index test and reference standard. All patients with psychiatric symptoms received the same reference standard (DSM-IV). 


16) Autoimmune causes of encephalitis syndrome in Thailand: prospective study of 103 patients. Saraya et al.

Patient Selection: Low risk of bias: Patients were included consecutively. Inappropriate exclusions were avoided. Prospective design. High applicability concern: the patients do not match the primary review question.

Index test: Low risk of bias. Validated method. Low applicability concern: the index test matches the primary review question.

Reference standard: High risk of bias: No information on psychiatric assessment. High applicability concern: No defined reference standard for psychiatric symptoms/diagnoses.

Flow and timing: High risk of bias: No reference standard on psychiatric symptoms/diagnoses. Unknown if all patients were screened for psychiatric symptoms.


17) Paraneoplastic syndrome-associated neuronal antibodies in adult ADHD. Haukanes et al.
Patient Selection: High risk of bias: Patients were not included consecutively. Inappropriate exclusions were probably not avoided. Cross-sectional design. Low applicability concern: the patients match the primary review question.

Index test: Low risk of bias. Validated method. Low applicability concern: the index test matches the primary review question.

Reference standard: Low risk of bias: DSM-IV. Low applicability concern: DSM-IV.

Flow and timing: Low risk of bias: Appropriate time between index test and reference standard. All patients with psychiatric symptoms received the same reference standard (DSM-IV). 


18) Onconeural antibodies in acute psychiatric inpatient care. Sæther et al.

Patient Selection: Low risk of bias: Patients were included consecutively. Avoided inappropriate exclusions. Cross-sectional design. Low applicability concern: the patients match the primary review question.

Index test: Low risk of bias. Validated method. Low applicability concern: the index test matches the primary review question.

Reference standard: Low risk of bias: ICD-10. Low applicability concern: ICD-10.

Flow and timing: Low risk of bias: Appropriate time between index test and reference standard. All patients with psychiatric symptoms received the same reference standard (ICD-10). 


19) Serological survey of adult patients with obsessive-compulsive disorder for neuron-specific and other autoantibodies. Black et al. 

Patient Selection: Unclear risk of bias: Unclear if patients were included consecutively and if inappropriate exclusions were avoided. Cross-sectional design. Low applicability concern: the patients match the primary review question.

Index test: Low risk of bias. Validated method. Low applicability concern: the index test matches the primary review question.

Reference standard: Low risk of bias: DSM-III-R. Low applicability concern: DSM-III-R.

Flow and timing: Low risk of bias: Appropriate time between index test and reference standard. All patients with psychiatric symptoms received the same reference standard (DSM-III-R). 


20) Psychiatric autoimmunity: N-methyl-d-Aspartate Receptor IgG and beyond. Kruse et al. 

Patient Selection: High risk of bias: Patients were not included consecutively. Unclear if inappropriate exclusions were made. Retrospective design. Low applicability concern: the patients match the primary review question.

Index test: Low risk of bias. Validated method. Low applicability concern: the index test matches the primary review question.

Reference standard: Unclear risk of bias: Study performed in psychiatric specialist care, but validated diagnostic method/instrument is not mentioned. Unclear applicability concern: Study performed in psychiatric specialist care, but validated diagnostic method/instrument is not mentioned.

Flow and timing: Low risk of bias: Appropriate time between index test and reference standard. All patients were assessed for psychiatric symptoms. 


21) Immunological findings in psychotic syndromes: a tertiary care hospital’s CSF sample of 180 patients. Endres et al 2015.

Patient Selection: High risk of bias: Patients were included consecutively for one period, and not consecutively for another. Unclear if inappropriate exclusions were avoided. Cross-sectional design. Low applicability concern: the patients match the primary review question.

Index test: Low risk of bias. Validated method. Low applicability concern: the index test matches the primary review question.

Reference standard: Unclear risk of bias: Study performed in psychiatric specialist care, but validated diagnostic method/instrument is not mentioned. Unclear applicability concern: Study performed in psychiatric specialist care, but validated diagnostic method/instrument is not mentioned.

Flow and timing: Low risk of bias: Appropriate time between index test and reference standard. Evaluation of psychiatric symptoms was performed. 


22) Evidence of cerebrospinal fluid abnormalities in patients with depressive syndromes. Endres et al 2016.

Patient Selection: High risk of bias: Patients were not included consecutively. Only patients with depressive syndromes and “potential organic signs” were included. Cross-sectional design. Low applicability concern: the patients match the primary review question.

Index test: Low risk of bias. Validated method. Low applicability concern: the index test matches the primary review question.

Reference standard: Unclear risk of bias: Study performed in psychiatric specialist care, but validated diagnostic method/instrument is not mentioned. Unclear applicability concern: Study performed in psychiatric specialist care, but validated diagnostic method/instrument is not mentioned.

Flow and timing: Low risk of bias: Appropriate time between index test and reference standard. Evaluation of psychiatric symptoms was performed. 


23) Survival and outcome in 73 anti-Hu positive patients with paraneoplastic encephalomyelitis/sensory neuronopathy. Sillevis Smitt et al.

Patient Selection: Low risk of bias: A consecutive sample. No inappropriate exclusions. Retrospective design. High applicability concern: the patients do not match the primary review question.

Index test: Low risk of bias. Validated method. Low applicability concern: the index test matches the primary review question.

Reference standard: High risk of bias: No screening of mental status. High applicability concern: no defined reference standard for psychiatric symptoms.

Flow and timing: High risk of bias: No reference standard on psychiatric symptoms/diagnoses. Unknown if all patients were screened for psychiatric symptoms.


24) Clinical, Magnetic Resonance Imaging, and Electroencephalographic Findings in Paraneoplastic Limbic Encephalitis. Lawn et al.

Patient Selection: High risk of bias: Patients were not included consecutively. Inappropriate exclusions were probably not avoided. Retrospective design. High applicability concern: the patients do not match the primary review question.

Index test: Low risk of bias. Validated method. Low applicability concern: the index test matches the review question.

Reference standard: High risk of bias: No information on psychiatric assessment. High applicability concern: No defined reference standard for psychiatric symptoms/diagnoses.

Flow and timing: High risk of bias: No reference standard on psychiatric symptoms/diagnoses. Unknown if all patients were screened for psychiatric symptoms.



25) Non-stiff anti-amphiphysin syndrome: Clinical manifestations and outcome after immunotherapy. Moon et al.

Patient Selection: Low risk of bias: A consecutive sample. No inappropriate exclusions. Retrospective design. High applicability concern: the patients do not match the primary review question.

Index test: Low risk of bias. Validated method. Low applicability concern: the index test matches the primary review question.

Reference standard: High risk of bias: No screening of mental status. High applicability concern: no defined reference standard for psychiatric symptoms.

Flow and timing: High risk of bias: No reference standard on psychiatric symptoms/diagnoses. Unknown if all patients were screened for psychiatric symptoms.

26) Seizure control and cognitive improvement via immunotherapy in late onset epilepsy patients with paraneoplastic versus GAD65 autoantibody-associated limbic encephalitis. Hansen et al.

Patient Selection: High risk of bias: Not a consecutive sample. Inappropriate exclusions were not avoided. Retrospective design. High applicability concern: the patients do not match the primary review question.

Index test: Low risk of bias. Validated method. Low applicability concern: the index test matches the primary review question.

Reference standard: High risk of bias: No screening of mental status. High applicability concern: no defined reference standard for psychiatric symptoms.

Flow and timing: High risk of bias: Depressive symptoms were evaluated by BDI (Beck Depression Inventory) and chart review. However, other psychiatric symptoms were not evaluated systematically.

27) Intrathecal synthesis of anti-Hu antibodies distinguishes patients with paraneoplastic peripheral neuropathy and encephalitis. Schwenkenbecher et al.

Patient Selection: Low risk of bias: Consecutive sample. Inappropriate exclusions were avoided. Retrospective design. High applicability concern: the patients do not match the primary review question.

Index test: Low risk of bias. Validated method. Low applicability concern: the index test matches the primary review question.

Reference standard: High risk of bias: No screening of mental status. High applicability concern: no defined reference standard for psychiatric symptoms.

Flow and timing: High risk of bias: No reference standard on psychiatric symptoms/diagnoses. Unknown if all patients were screened for psychiatric symptoms.

