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Atiopathogenese
PRIMER?

ADHS

Behavioural disinhibition, emotional ability
and emergence of diagnosis in preschool years

Prodrome: hyperactivity; and speech, language
and motor coordination problems

Full expression of ADHD,
psychiatric co-morbidity,
school failure, peer
rejection and

neurocognitive dysfunction
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(‘# Inattention persists and

Smoking
initiation

\ hyperactive-impulsive symptoms wane
y \
Substance abuse, low self-esteem and

social disability
\

In utero

N

Childhood

N

Adolescence

;

Adulthood

J

Genetic predisposition

I ‘ Psychosocial influences, chaotic family environments, peer influences and mismatch with school and/or work environments

Fetal exposures
and epigenetic

‘ Different genetic risk factors affect the course of ADHD at different stages of the lifespan

changes

Frontal-subcortical-cerebellar dysfunction via structural and functional brain abnormalities and downregulation of
catecholamine systems that regulate attention, reward, executive control and motor functions

[ Clinical progression
[J Aetiology
[ Pathophysiology

A

[

Persistence of cortical thickness, default-mode
network and white matter tract abnormalities

Faraone S, et al. Nat Rev Dis Primers 2015, in Uberarbeitung
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Pravalenz in der Bevolkerung

Persistierende ADHS e Adulte ADHS -
2.58%/ 139.84 Mio s' e o" ] i
ample i
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55
Age (years)

Song P et al. J Glob Health. 2021
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Percentage of Total Sample
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Persistenz? (10-25))

100
<8 B DSM ADHD (persistent)
2 M Partially remitted
70 .
[ 1 Fully remitted
60
50 m— Recovered
40 === Stable partial remission
30 = Stable persistence
20 — Fluctuating status
10 It W
5 : B : _ . Sibley MH et al. MTA Studly.
0 2 3 6 8 10 12 14 16 Am J Psychiatry. 2021

Years After Baseline
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Erwachsenenalter i
) . i X ; "
* Strukturierte Anamnese (Biographie!) _ "4 ‘
» Standardisiertes Interview/Fragebogen S
— Quer- und Langsschnitt, funktionelle Einschriankungen

* Fremdanamnese (Schulzeugnisse,...)

* Neuropsychologische Testung erganzend
— (ggf. 1Q,...), Verhaltensbeobachtung!

* Routinelabor, Untersuchung zur Differentialdiagnostik
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Emotionsregulation und Persistenz

Viering T et al. Neuroimage. 2021

T1:
T2:

16.53 Jahre
20.09 Jahre

MAN AT DIFFERENT AGES

2 v P

residual ADHD change (T2 - T1)

Korrelation ED und Schwere der ADHS
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latent emotion dysregulation scores (T1)

Psychische und somatische

Erkrankungen

60 1
50 1

40

Age-adjusted Prevalence (%)

52.74%
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4,8 fach 1 Risiko,

kardiovaskuldre Erkrankungen,
friihe Mortalitat

[ Females with adult ADHD
Females without adult ADHD
I Mates with aduit ADHD

49.27%
39.44%
ol arom | Males without adult ADHD
30.88%
30 1
20 1 18.95%
101 3.95% 9.57%
7.39%
5.87% 6.19%
LA . 3.55% ' a64% 356% 4.32% 3.86% Lo
o Mzl o B i weie Baollis
suD Depréssion Bipolar Disorder Anx'iety T2DM Hyperl'ension

Chen Q et al. PIOS ONE, 2018, (> 5,5 Mio Menschen, 18-64J)

*Oliva F et al. J Psychiatr Res. 2021 Nov.
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Model 1 Model 2 Model 3
HR (95% CI) HR (35% CI HR (95% Cl

Any cardiovascular disease 205(198-2.13) | o .
Ischemic heart disease 1.70 (1.51-1.91) - > ADHS VS. n|Cht ADHS 1-8 faCh /P (1.68_1.97)

Acute coronary syndrome (ACS) 1.67 (1.45-1.92) - .

Chvic coonary synome (st ACS) 16 (146-150) | = » ADHS + komorbide Erkrankung: 2.1 fach T
Cerebrovascular disease 222(1.96-251) | -

Subarachnoidal bleeding 1,84 (124-272) | —s— ( 2 . 04'2 . 2 2)

Hemorrhagic stroke 2.56 (1.99-3.29) ——— o . . .

ischeric sroke 198 (167-238) | - » Hoheres Risiko v.a. zwischen 18-30 Jahren

Other cerebrovascular disease 222(189-260) | -
‘Venous thrombo-embolism 2.04 (1.83-2.28) - (2 . 8fa C h )

Deep vein thrombosis 206 (1.82-234) | - -

Pulmonary emboli 220(183-264) | —— 175(145-210) | —e— 150(124-180) | —e—
Hypertensive diseases 194 (183-204) | 167 (158-176) | = 1.53 (1.45-1.62) -

Essential hypertension 1.90(180-200) | = 183(154-172) | = 1,49 (1.41-1,58) -

Other hypertensive disease 207 (166-258) | —— 170(136-212) | —— 151(1.21-1.89) | ——
Heart failure 228(197-263) | —=- 176 (162-204) 1 —— 1.35 (147-167) | ——

Heart failure 248 (214-288) | 150 (164-221) | —e— 144 (1.24-168) | ——

Ischemic cardiomyopathy

Other cardiomyopathy 237 (1.84-3.08) | —— 194 (1.50-280) | ——— 1.80 (1.16=1.94) | ——e—
Arhythmias 169(1.52-1.88) | =+ 148 (1.33-165) | — 1.36 (1.22-1.52) | —=—

Bradyarrhythmias 1.66 (1.17-2.35) i—— 1.42(1.01-2.01) F—e—o 1.31(0.92-1.85) +———

Takyarrhythmias 1.70(162-1.90) | - 148 (1.32-186) | - 136 (122-153) | —=—
Cardiac arrest 3.14(2,974.71)2 — 228(1.81-287) | ———  188(149-238) —_—
Peripheral vascular g 243(209-283) | —— 205(1.76-2.38) | = —— 171 (147-199) | ——

| e s | T T
12 3 4 8 1 2 3 1 2 25
Li L et al. World Psychiatry. 2022
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Postpartale Depression bei Frauen
mit ADHS nach der ersten Geburt

* Edinburgh Postnatal Depression Scale (EPDS), N= 85

* 57.6% ADHS versus 14.5%

Dorani F et al. J Psychiatr Res. 2021; Haimov-
Kochman R et al. Front Hum Neurosci, 2014
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Korperliche Erkrankungen bei
ADHS uber die Lebenspanne

Epilepsy

Migraine
[ — RS
il 4 NMD

Thyroid gland disorders «——— \ Neurodegenerative diseases

A8

Cardiovascular diseases

Diabetes mellitus
————— Obesity
- Digestive system diseases

Elimination disorders :
——— Atopic disorders and allergies

Porter PA et al. J Clin Child Adolesc Psychol. 2022, Kittel-Schneider S et al. Neurosci Biobehav Rev. 2022
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Adipositas bei jungen Frauen
40.2% bei ADHS versus
15.4% bei Non-ADHS
(N=140)

(Erstuntersuchung 6-12 J,
Folgeuntersuchung 16 Jahre
spater)

Behandlung
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(effect size, ES: ~0.8)

e 2 <D
Exzellente Evidenz fur Medikation...

Multimodale COMPAS Studie
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B Adulis g
10+ Amphetamines E
~@- Atomoxetine }
—&- Bupropion g
Clanidine H
5 ~@- Guanfacine .g
- Methylphenidate i
-@- Modafinil H
E m Group psychotherapy and clinical
= | — 2
05
@ Group psychotherapy
2 = @ Clinical management
S
F T
10+ El
S 16 b 4
£ L
T T T T T 2
15 -10 05 a 05 < u
Eficacy

Cortese S et al. Lancet Psychiatry, 2018. Philipsen A et al. JAMA Psychiatry, 2015.

Time, wk

ADHD Index Score

and

20 30 40 50 60

placebo

@ Methylphenidate
O Placebo

Time, wk
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CO M PAS Comparison of Methylphenidate and Psychotherapy Study

Baseline (T1) T2 T4
Screening 0 Wochen 13 Wochen 1 Jahr
N=433 N=400 N=350
_— - o P ——>

—
=)

S

- oo
1 <

= . 2
w » Screening _g
'g N=518 g
1] -]
S c
2 ©
4] <
S

a

Placebo & Clinical Management
wochentlich Giber 12 Wochen
danach monatlich fiir 1 Jahr

Methylphenidat & Clinical Management
wéchentlich Giber 12 Wochen
danach monatlich fiir 1 Jahr

Methylphenidat & Psychotherapie
wéchentlich tiber 12 Wochen
danach monatlich fiir 1 Jahr

Placebo & Psychotherapie
wochentlich Gber 12 Wochen
danach monatlich fir 1 Jahr

Katamnese 2,5 Jahre nach Baseline

Forderkennzeichen 01GV0606

Philipsen et al. ADHD, 2013, 2014, JAMA Psychiatry 2018. JAMA Network Open 2019

L
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Katamnese

A] CAARS-O:L ADHD Index score changes, CAARS-0:L ADHD Index score changes, [€] CAARS-O:L ADHD Index score changes,
~ MPH vs placebo GPTws CM 4-arm comparison
24 24- 4,
® GPTandMPH @& CM and MPH

E 224 % 22 E 224 @ GPT and placebo @ CM and placebo

A & o -

o £ b |

£ 20 2 20 £ 204

= = =

g 2 £

Z 18 z Z1s -

= = = T

- - . o3 = - |

G — Placgbo | g 187 1 M T R —e

= g =l g e o g adll —— _-“I

g 14y ——h 3 4 A4 GPT T: & 144 !r‘d_ o
1 MPH I . | |

L2+ T T 12 12 T v
52 130 52 130 52 130
Time, w Time, w Time, w

Lam et al. JAMA Network Open 2019
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Global assessment of UNIVERSITAT Lkb klinikumbonn

functioning and patients’ satisfaction.....

100%
Clinical Management 90%
‘ A 80%
| cprcm= ‘\
0R2,72, p<0.0001 70%
MPH:Plac= - 60% | very effective
50% m effective

40%

m moderately
30% effective
a little
20% 9, .
’ S effective
10% w
0% 20| .
group group clincal clinical
psychotherapy/ psychotherapy/ management/ management/
GPT+MPH GPT+Plac CM+MPH CM+Plac MPH placebo MPH placebo

Philipsen A et al. JAMA Psychiatry, 2015, Grofs et al. J Atten Dis, 2019.
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Psychotherapieforschung.. ©&5*

Analysis 3.1. Comparison 3 CBT vs other specific interventions, Outcome | ADHD symptoms (clinician).

Analysis I.I. Comparison | CBT vs ific control conditions, Outs | ADHD (observer).
Review: ¢ (ADHD) in aduts

Review:  Cognitive-behavioural interventions for atiention defici ity disorder (ADHD) in adults

. Comparison: 3 CBT ve other speciic intarventions
Comparsor: | €BT vs unspecific contral conditions i
Outcome: | ADHD symproms (iician)
Outcome: | ADHD symptoms (observer)

Sid
sl Mean Mean
[P Sudyorsbgoup  CBT Cortrol Diference Weight Diference
Sudyorsbgoup  CAT Control Diference Weight N Men(sD) N Mean(sD) NFbedss¥ I NFbedSS% CI
N Mean(SD) N Mean(SD) IVRandom,95% CI IVRandom 35% CI G it el Soport
| T s s iy Safen 2010 A 6@ BT [ L5 052[.07, 006 ]
Salants 2010 4 4694 (1164) 40 7319(1033) - 1000% 086[-101,-012] Subtotal (95% CI) 41 3 815 % -0.52[-0.97,-0.06 |
Subtotal (95% CI) 41 40 - 100.0 %
Heterogeneily. not applicable
Test for averal effect 7= 248 (P = 0013) 'Id ADH 'd I 185% 084[-178,011]
o faiion Milde S, residuale :
Hepark 015 4 25 77) a2 2 (75) - 555% 183%, LRE[L7R0AL]
Stevenson 2002 2 BIEEY) 2 12908 W— 5% Sy n pt m t M d k t
ome unter edikatio n' 1000 % -0.58 [-0.98,-0.17 |
Subtotal (95% CI) 63 63 —— 100.0 %,

26

' Kontraindikationen, UAW

Heterogeneity Tau? =0
Test for overal efiect

CBT versus unspecific control condition CBT versus more specific control condition

Cochrane Database Syst Rev. 2018;3(3):CD010840

M !- i universitats
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*  Selaskowski B et al., Psychiatry Research, 2022 (A) ADHD Total Symptom Severity

— Smartphone app to support psychoeducation group vs. paper __::,";Z:E?:Z::;Zi:(;:ypcﬁ?;:;ﬁ,a:Qn
booklets (N = 60; 19-61y).

— Significant superiority of app for ADHD symptom reduction
(inattention & impulsivity): 33.4% vs.17.3%

>
&

8 & B8

IDA-R Total Symptom Score
»
3

e Shelton CR et al., J Technol Behav Sci, 2022
- Internet-based intervention (IBI) for young adults (N = 235; 18-
35)
- Majority of 59% preferred internet-based interventions over face-
to-face
* JangSetal, IntJ Med Inform., 2021
—  CBT & psychoeducation via smartphone app chatbot (N = 46; 19-
60vy.)
—  Significant superiority of chatbot group vs. control group for
ADHD symptom reduction

N
8

CAARS DSMAV
'ADHD symptoms Total Score

Basé line Post-intervention

Selaskowski B et al., Psychiatry Res. 2022 Aug 20;317:114802; Shelton CR et al., J Technol Behav Sci. 2022 May 17:1-11; Jang S et al., Int J Med Inform. 2021
Jun;150:104440




30.06.2023

Neurofeedback

Heterogenous protocols...

Additional records dentified
through other sources
(n=17)

Records idenified through
database searching
(n=1473)

Records identified (n = 1490)

Full-text articles assessed for
eligibility (n = 70)

Studies included in current
meta-analysis (n = §)

—

Excluded by fitle and abstract in = 1420)

Anticies (n = 65) exchuded:
(1) Not targeted for ADHO patients (n = )
(2) Not RCT (n=8)

(3) Duplicated sampla sourca (n = 10)

(4] Lack of adequate data for analysis {n = 7)
(5) Not EEG neuraleedback (n = 6)

(6) No adequale contral group (n = 22)

Metaanalysis in Fan HY et al. Sci Rep. 2022

UNIVERSITAT <

Zinnow et al Trias (2018) 19280
hitpsy/dolorg/10.185/513063.018.2665-9

STUDY PROTOC

ESCAlate — Adaptive treatment approach
for adolescents and adults with ADHD:
study protocol for a randomized controlled
trial

Toivo Zinnow'"®, Tobias Banaschewski’, Andreas 1. Fallg

Alexandra Philipsen’, Wolfgang Retz’, Esther Sobanski®”, Johannes Thome ” and Michael Résler

NE group Comparison group Std. Maan Diforanc Stc Moan Difforanco
1.4 Attention

Bk (2016) 295 260 45 4 231 20 203%  041090.008

Ouie 2017) 65 251 3 256 31 5% 008(04z.050

Schanenberg (2017) 23 652 W 2441 T3 38 5% 017 [-0.28, 0.63)

Stainar (2011) 534 46 o 604 113 15 1% 08154047

Subtotal(98% C1) 121 1O 1000%  0141050022)

Heterogeneity: Tau® = 0.06; CI¥ = 5.27, df = 3 (P = 0.15); F-= 3%
Test for overall effect Z = 0.74 (P =0.46)

142 Total score

Bk (2016) 411817 44 484 2047 26 A% -025[073,024) —
Schonerberg (2017) 11134 2706 37 10430 084 30 428% 0851 T
Stainer (2011) 7 67 9 27 10 —a—=—
Subtotal (95% CI) 50 —_—

Hoterogeneity: Tau? = 0.04; Ch =204, df =2 (P = 0.23); F =32%
Test for overal effect: Z = 0,37 (P =0.71)

1.4.3 Hyporactivitylimpulsivity

universitats
klinikumbonn

Trials

Open Access

W

olin Jenkner, Florence PhilippWiegmann'

Biink (2016) 249 22 45 253 238 26 294% 02[050,047)
Durie (2017) 58 335 30 64 284 31 27.4% 019031069
Schonenberg (2017) 182 687 37 177 707 38 335%  007[038.057]
Steinar (2011) 516 125 9 626 104 15 100%  -000[091,0.74)
Subtotal (95% CI) 121 110 1000% 006 [-020,0.32)
Heterogeneity: Tau® = 0.00; GV = 0.48, of = 3 (P = 0.92); F =0%

Tost for averall effect: Z = 0.46 (P =0.64)

2

Kl 1
Favours [NF group]  Favours [Comparison group]

JAMA Psychiatry

UNIVERSITAT

Brain Stimulation (tDCS)

POPULATION
34 Men, 30 Women

Adults with attention-deficit/
hyperactivity disorder (ADHD) not
receivingstimulant drug treatment
Meanage,38.3y

SETTINGS / LOCATIONS

1Hospitalin
Brazil

the TUNED randomized i

Leffa DT, Grevet EG, Bau CHD, et al Transcranial direct current stimulation vs sham for the treatment of
cal trial. JAMA Psychiatry. Published August 3, 2022. doi101001/jamapsychiatry.2022.2055

RCT: Transcranial Direct Current Stimulation vs Sham for the Treatment of Inattention in Adults With
Attention-Deficit/Hyperactivity Disorder

A [
INTERVENTION FINDINGS
64 Patients randomized Daily treatment with a home-based tDCS device over 4 wk
toshamtDCS
w©
0
In
32 Active tDCS 32ShamtDCS 2
30-min Daily sessions of home-based  30-min Daily sessions of sham Y ry—

transcranial direct current stimulation
(tDCS) for 4 wk

PRIMARY OUTCOME

home-based tDCS for 4 wk

e tdes

Basalne 2wk aw

Mean (SD) 4-wk CASRS-| score,
Sham tDCS, 23.63 (3.97)

inattention, evaluated with the clinici

the Adult ADHD Self-report Scale version 1.1 (CASRS-1; 9 questions on ascale

from O-4, with higher scores indicating increased symptorms)

Active tDCS, 18.88 (5.79)

-3.18/(95% Cl, -4.60 to-1.75); P<.001

dults with attent it/h

2 AMA

See also Review in Rubia K et al. Cells, 2021; Meta-analysis in Salehinejad MA et al. PLoS One. 2019.
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Patienten und evtl. der Angehérigen klinikumbonn

Ausfuhrliche Psychoedukation des I ) u l |< b universitats
UNIVERSITAT

Leitliniengerechte
Behandlung der
assoziierten

Assoziierte Erkrankung im Vordergrund  pessi-
r ja
| nein Erkrankungen

Differenzialtherapeutisches
Vorgehen

Symptomatik weiterhin
nein behandlungsbeddrftig?

1a

Psychopharmakologische Behandlung incl. ‘ N
Dosierungs- und Nebenwirkungskontrolle [
sowie evit. P!BQB’BIEWL‘CHSH j

Psychosoziale/-therapeutische

Praparat wirksam und

tolerabel? Behandlung bei
¥ " §en * leichter ADHS
eiterfihren der Pharmakotherapi H H H
Yol finres o Ehemmiot saple (Erginaende) o * Kontraindikationen

zialer/psychatherapeutischer

Behandlung auf verhaltenstherapeutischer Basis ° Patie ntenwu nsch

y . ja
Weiterhin klinisch bedeutsame Symptomatik vorhanden? §

I nein

Vertaufskontralle und erginzende Behandiung Nach den S3-Leitlinien ADHS bei Kindern, Jugendlichen und
assoziierter Storungen Erwachsenen (AWMF)

Zusammenfassung sl LICD Ui

o Persistenz der ADHS in das Erwachsenenalter < Behandlungsabbriche in
Transition

o ADHS + Emotionale Dysregulation - Borderline ?

o Komorbiditat / assoziierte psychische und somatische Erkrankungen -
Beeintrachtigung T

o Maedikation / Stimulanzien beste Evidenz und gute Vertraglichkeit

o Psychotherapie v.a. bei residualer ADHS, Alltagsfunktion, internalisierenden
Symptomen und ED

o eHealth sinnvoll und wirksam
o Neurofeedback, Brain Stimulation (tDCS, TMS), Sport,.....
o Lebensfiihrung (Habitat, Struktur, korperliche Aktivitat,..)

11
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* Systematic and comprehensive network meta-analysis

* Comparison of medication and any non-pharmacological
intervention
* ADHD, emotion regulation and quality of life...

NIHR | &G researcn

Cortese S, Del Giovane C, Chamberlain S, Philipsen A, Young S, Bilbow A, Cipriani A. Pharmacological and non-
pharmacological interventions for adults with ADHD: protocol for a systematic review and network meta-analysis. BMJ
Open. 2022
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