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Serum antibodies, immunological markers and serologies

Anti-thyroid antibodies (against TPO, TG 

and TSH-receptor)

ANAs (on HEp-2 cells), ANCAs (on 

EthOH- /formalin-fixed neutrophils), APAs

Rheumatoid factor/anti-CCP 

Anti-gliadin IgG/IgA and transglutaminase 

IgA antibodies

Complement factors (C3, C4)

IgG, IgM, and IgA levels

IgE

CRP

Anti-streptolysin-O

Anti-DNaseB

Serology for Lyme disease or lues

Serologies for CMV, EBV, HAV, HBV, 

HCV, HIV and tuberculosis  

Paraneoplastic IgG antibodies against intra-

cellular antigens (Immunoblot)

GAD65 antibodies using CLIA

Well-characterized neuronal IgG cell surface 

antibodies

Anti-MOG/AQP4-IgG antibodies

Tissue based assay on unfixed murine brain 

tissue (Prof. Prüss; Charité Berlin, Germany)

Negative

Negative

Normal

Negative

Normal

Normal

164 IU/ml (ref.: 0-100 IU/ml)

<3 mg/l (ref.: <5 mg/l)

231 IU/ml (ref.:  <300 IU/ml)

322U/ml (ref.: <200 U/ml)

Negative

Negative

Negative

Normal

Negative

Negative

Non-specific ANA pattern

Cerebrospinal fluid

White blood cell count

Protein concentration

Albumin quotient

IgG-index

Oligoclonal bands in serum/CSF

Local IgG/IgA/IgM synthesis

Well-characterized neuronal IgG cell surface 

antibodies

Tissue based assay on unfixed murine brain 

tissue (Prof. Prüss; Charité Berlin, Germany)

4/µL (ref.: <5/µL)

300 mg/L (ref.: <450 mg/L)

4.5 (ref.: <7.7)

0.58 (ref.: <0.7) 

Negative/negative

None (ref.: < 10%)

Negative

Strong, bar-shaped IgG antibody staining, specifically 

against neurons in the thalamus

Neurometabolic measurements from serum and cerebrospinal fluid

Neurometabolic measurements (under medi-
cation with methylphenidate 10 mg and pro-

methazine 20 mg)

Reduced glutamate (1.8±0.2 µM; ref. range: 26-40 µM), 

low serotonin (0.11±0.06 µM; ref. range: 0.82±0.48 µM), 

low GABA (0.079±0.013 µM; ref. range: 

0.1270 ± 0.0052 µM), and elevated dopamine (13.6±1.1 

nM; ref. range: 0.04–4.5 nM) in CSF; elevated urea in 

plasma (16 mM; ref. range: 1.8-7.1 mM) and in CSF (12.5 

mM; ref. range: 3.0-6.5 mM)

Urine

Porphyria diagnostics Unremarkable



Visual inspection

Automated morphometry

Previously known pineal cyst (up to 4 mm in diameter) and 

a low tonsil up to 5 mm below the McRae line, with no 

evidence of CSF outflow obstruction

Left mesiotemporal volume loss before immunotherapy; 

no longer detectable in the follow-up MRI (approx. 1.5 

weeks after discontinuation the steroid pulse and during 

oral tapering)

Research MRI approaches pre- and post-immunotherapy*

Cerebral blood flow (CBF) using arterial 

spin labeling (ASL)

Diffusion tensor imaging (DTI) 

Diffusion microstructure imaging (DMI) 

CBF thalamus mean - relative ratio t1/t2: 0.966745607

Fractional anisotropy thalamus mean - relative ratio t1/t2: 

1.008616693

Axial diffusivity thalamus mean - relative ratio t1/t2: 

1.004637787

Mean diffusivity thalamus mean - relative ratio t1/t2: 

1.00385705

Free water/CSF (V-CCF) fraction thalamus mean - relative 

ratio t1/t2: 1.000890372

Volume fraction outside of axons or dendrites (V-extra) 

thalamus mean - relative ratio t1/t2: 1.024537832

Volume fraction within neuronal processes (i.e., axons and 

dendrites; V-intra) thalamus mean - relative ratio t1/t2: 

0.96690012

Diffusion microstructure imaging (compared with controls)

Diffusion microstructure imaging (presented 

are the z-scores compared with healthy fe-

male controls (age mean 28.8 years, SD 6.8, 

min. 21, max. 47)

V-CSF V-extra V-intra

t1 -1.73 1.18 -0.49

t2 -1.74 1.06 -0.32

EEG

Visual analyses

Independent component analysis

No intermittent/generalized slowing, no epileptic activity

Distinct left temporal theta waves that were partly spike 

wave-like and aggravated during hyperventilation in the 

first EEG; the intermittent rhythmic delta/theta activity al-

ready dropped significantly in the second EEG (after dis-

continuation of methylphenidate and directly before steroid 

treatment) and remained stable reduced after steroid treat-

ment

FDG-PET

Brain

Whole body

Normal cerebral glucose consumption 

No evidence of malignancy

Ophthalmological tests

Optical coherence tomography (OCT)

Electroretinography (ERG)
Micro-papilla right and left

Normal

Psychometric testing (initial before steroids/follow-up after steroids**)

BDI-II (for depressive symptoms) 

ADHD-Checklist (for ADHD symptoms)

Bell-Score (for chronic fatigue symptoms)

Premonitory Urges for Tics Scale-Revised 

(for tic symptoms)

Gilles de la Tourette Syndrome - Quality of 

Life Questionnaire (for quality of live in pa-

tients with tics) 

40/27

52/56

30/50

17/18

55%/40%

MRI of the brain

CAARS t-values (for ADHD symptoms):                            

A. Inattention/memory problems

B. Hyperactivity/restlessness

C. Impulsivity/emotional instability

D. Problems with self-concept

E. DSM-IV Inattention Symptoms

F. DSM-IV Hyperactivity-

Impulsivity Symptoms

G. DSM-IV ADHD Symptoms 

Total

H. ADHD Index 

78/87

57/59

75/81

60/76

89/87

64/64

81/79

75/81

Internal medicine examinations

Gastroscopy and colonoscopy

Sonography of the abdomen

Liver and pancreas values

IgG4 levels

Elastase in faeces

Calprotectin in faeces

No gastritis, inconspicuous ileocolonoscopy

No evidence of liver parenchymal damage, very slightly in-

homogeneous pancreatic parenchyma

Lipase slightly elevated in 2 of 14 examinations with a 

maximum value of 69 U/l (ref.: 13-60 U/l); liver values 

(GOT and GPT) slightly elevated under steroid treatment 

(with normalization in the course)

Normal (0.229 g/l; ref.: 0.030-2.0 g/l)

Normal (under substitution; > 500 µg/g; ref.: >200 µg/g) 

Normal (38 mg/kg; ref.: <50 mg/kg)
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