Supplementary Information

SUPPLEMENTAL TABLE 1: Inclusion and exclusion criteria (Philipsen, 2008).

Inclusion criteria

Male and female

Subjects must speak German fluently

Aged 18-60 years inclusive

Diagnosis of ADHD according to the DSM-1V criteria (http://www.dsm5.org)

A score of > 30 on the short version of the Wender Utah Rating Scale (Retz-Junginger et al., 2002) or a clinically assured ADHD diagnosis in
childhood

Chronic course of ADHD symptoms from childhood to adulthood

Subjects provided written informed consent in accordance with international guidelines and local legislation

Unobtrusive physical examination (including blood pressure/heart rate) without serious or uncontrolled findings

Lab results without clinically relevant findings (e.g., blood count, renal retention data, tests of liver function, thyroid parameters)
EKG and EEG without pathologically relevant results

Exclusion criteria

1Q < 85 according to a score of < 17 on the Multiple-Choice Vocabulary Intelligence Test (German version; Lehrl et al., 1995)

Schizophrenia, bipolar affective disorder, borderline personality disorder, antisocial personality disorder, suicidality or self-harm, autism, motor
tics, or Tourette syndrome

Current eating disorder (bulimia nervosa, anorexia nervosa, body mass index < 19)

Substance abuse or dependence in the 6 months previous to the screening. Episodic consumption is not an exclusion criterion. A positive drug test
during screening.

Neurological disorders, seizures, pathological EEG results (lateral differences, lesion, epileptiform potentials), glaucoma, diabetes mellitus, fasting
blood glucose level > 110 mg/dl, hyperlipidemia, uncontrolled arterial hypertension (according to the guidelines of the German Hypertension
Society), angina pectoris, known arterial occlusive disease or other manifestation of vascular disease, known tachycardic arrhythmias, or known
enlarged prostate

History of stroke

Medication with stimulants or ADHD-specific psychotherapy in the 6 months previous to the beginning of the study

Unwillingness or inability to comply with the requirements of the study protocol

Inability to understand the nature, significance, and scope of the study

ADHD, attention-deficit hyperactivity disorder; DSM-IV, Diagnostic and Statistical Manual of Mental Disorders - Fourth Edition; EKG, electrocardiogram;
EEG, electroencephalography; I1Q, intelligence quotient.



SUPPLEMENTAL TABLE 2: Assessment instruments and exclusion criteria for the control group.

Diagnostic instrument Instrument description Exclusion criteria
Semistructured interview Demographics, psychosocial, and medical history - Any current or previous psychiatric or
neurological disease
- The consumption of any psychotropic drugs
Multiple-Choice Vocabulary Intelligence Test Screening for verbal intelligence quotient - Intelligence quotient < 85 according to a
(MWT-B) (Lehrl et al., 1995) score of < 17
Mini International Neuropsychiatric Interview Axis-1 disorders - Any axis-| disorders

(M.L.N.1.) (Sheehan et al., 1998)

Conners Adult ADHD Rating Scale (CAARS-S:L) Current ADHD symptoms
(Conners, 1999)

- CAARS t-scores for all subscores above 65

Wender-Utah-Rating-Scale (WURS-k) (Retz- Childhood ADHD symptoms - Scores above 30
Junginger et al., 2002)

Beck Depression Inventory (BDI) (Hautzinger, Depressive symptoms - Scores above 18
2006)

ADHD, attention-deficit hyperactivity disorder.



SUPPLEMENTAL TABLE 3: Spearman correlation analyses in patient sample (anterior cingulate cortex: n = 113; cerebellum: n = 104).

Anterior cingulate cortex

WURS (Retz-Junginger et al., CAARS-ADHD-Index BDI (Hautzinger, Nicotine
2002) (Conners, 1999) 2006) (cigarettes/day)
Cre -0.06 -0.04 -0.15 -0.08
0.55 0.68 0.12 0.38
t-Cho -0.06 -0.12 -0.32 -0.09
0.55 0.21 0.0006 0.33
Glx -0.03 -0.03 -0.09 -0.07
0.77 0.72 0.37 0.49
NAA -0.06 0.09 -0.13 -0.12
0.55 0.36 0.17 0.21
mi 0.04 -0.07 -0.16 0.08
0.67 0.48 0.10 0.41
Cerebellum
WURS (Retz-Junginger et al., CAARS-ADHD-Index BDI (Hautzinger, Nicotine
2002) (Conners, 1999) 2006) (cigarettes/day)
Cre -0.18 0.03 -0.07 -0.04
0.07 0.78 0.46 0.66
t-Cho -0.03 0.09 -0.05 -0.09
0.77 0.36 0.59 0.37
Glx 0.02 0.01 0.00 0.05
0.81 0.95 0.97 0.64
NAA -0.12 0.08 -0.12 0.060
0.24 0.41 0.23 0.56
mi -0.01 0.06 0.03 -0.21
0.93 0.56 0.77 0.04

Data are Spearman correlation coefficients and p-values. Cre, creatine; t-Cho, phosphorylcholine + glycerylphosphorylcholine; Glx, glutamate + glutamine; NAA, N-
acetylaspartate; ml, myo-Inositol; WURS-k, Wender Utah Rating Scale; CAARS, Conners Adult ADHD Rating Scales - Self Report: Long Version; BDI, Beck Depression
Inventory score.



SUPPLEMENTAL TABLE 4: MRS studies on the anterior cingulate cortex and cerebellum.

Study Results Methodology Localization Subtype  Gender Age Medication

Anterior cingulate cortex

Moore et al. (2006) Glx/mlIt 15T, SVS, ACC bhoth sides  Unclear Unclear Children, 3 patients were
i 1H-MRS (2x2x1,2 cm) adolescents medicated
(n =23 ADHD patients/7 (STEAM)
controls)
Perlov et al. (2007) le: & 15T, CSlI, ACC ri+le Unclear Almost Adults No medication
. 1H-MRS balanced for minimum 6
(n = 28/28) ri: GIx/Cre | (PRESS) months
Colla et al. (2008) le: & 15T, CSlI, ACC ri+le Unclear Almost Adults Naive
. 1H-MRS balanced
(n =15/10) ri: t-Chot (Glx (PRESS)
not measured)
Kronenberg et al. (2008) t-Cho|, NAA?T 15T,CSl, ACC ritle Unclear Male > female  Adults Naive, then 5-6
with MPH 1H-MRS weeks MPH
(n=7/0) (PRESS);
before and
after MPH
Hammerness et al. o 4T,SVS,1H-  ACC bothsides  Unclear Mainly boys Adolescents Stopped 1-4
(2012) MRS (2x2x2 cm) weeks before (n
(PRESS); =8), naive (n =
(n=10/12) before and 2)
after MPH
Arcos-Burgos et al. - 15T,CSl, ACC ri+le Unclear Female > 11 adults, 2 Naive
(2012) 1H-MRS male children
(PRESS)
(n = 14/20)
Cerebellum
Soliva et al. (2010) ml], NAA|, 15T, SVS, Cerebellum le Mainly Mainly boys Children All medicated
Cre| 1H-MRS (2x2x2 cm) cADHD
(n=17/17) (PRESS)
Perlov et al. (2010) le: GIx/Cre| 15T,CSl, Cerebellum Only Almost Adults No medication
. 1H-MRS (le+ri+vermis) cADHD balanced for minimum 6
(n=30/30) ri: & (PRESS) months
Vermis: <
BenAmor (2014) GlIx/Cre 1 in 15T,SVS, Cerebellum le Mainly Mainly boys Children 45 naive, 57
(n=102/38) unmedicated 1H-MRS (8.0cm’) CcADHD, used stimulants
ADHD (vs. (PRESS) also
medicated IADHD,
ADHD and hADHD
controls)

Cre, creatine; t-Cho, phosphorylcholine + glycerylphosphorylcholine; Glx, glutamate + glutamine; NAA, N-acetylaspartate; ml, myo-Inositol; le, left; ri, right; 1, increased
in ADHD; |, decreased in ADHD; <>, no metabolite differences between groups; MPH, methylphenidate; iADHD, inattentive ADHD subtype; cADHD, combined ADHD
subtype; hADHD, hyperactive ADHD subtype; PRESS, point-resolved spectroscopy; STEAM, stimulated echo acquisition method; T, Tesla; SVS, single-voxel
spectroscopy; CSI, chemical shift imaging.
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