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MEETING 2022
Rückblick auf einen erneut erfolgreichen Anlass, an dem interprofessioneller Austausch und Zusammenarbeit 
gefördert werden. 

TEXT: PROF. BORIS B. QUEDNOW

Endlich war es soweit: Am 10. November 
2022 wurde das Burghölzli Psychiatry 
Meeting nach vierjähriger Pause wieder 
durchgeführt. Im Jahr 2019 war diese 
sonst regelmässige Forschungstagung an 
der PUK ausgefallen, weil man ein grösse-
res und internationales Symposium im 
Rahmen der Jubiläumsfeierlichkeiten für 
2020 geplant hatte. In den beiden Folge-
jahren kam dann bekanntermassen ein 
Virus dazwischen, so dass das Jubilä-
um und auch das Burghölzli Psychiatry 
Meeting ausfielen. So war der Andrang 
beim inzwischen 6. Burghölzli Psychiatry 
Meeting nach dieser Zwangspause erfreuli-
cherweise besonders gross.

Etablierte Forschungstagung
Es wurden insgesamt an die 60 Beiträge 
angemeldet und es registrierten sich fast 
140 Besucherinnen und Besucher, womit 
sich das Meeting weiter als eine der wich-
tigsten Forschungstagungen im Bereich der 
Psychiatrie in der Schweiz etablieren konn-
te. Das Treffen soll Grundlagenforschende 
und Kliniker aus der klinischen und expe-
rimentellen Psychiatrie, der biologischen 
und klinischen Psychologie und allen wei-
teren Bereichen der klinischen Neurowis-
senschaften aus den Zürcher Hochschulen 
und Kliniken zusammenbringen, um den 
gemeinsamen Austausch und die Zusam-
menarbeit zu fördern.

Aus allen eingereichten Zusammenfas-
sungen wurden von einem Expertengre-
mium acht Beiträge ausgewählt und zu 
einem Vortrag eingeladen. Hierbei reichte 
das Spektrum der vorgestellten Studien 
von der Frage, wie der Lebensstil Demenz- 
assoziierte Amyloidablagerungen im Ge-
hirn älteren Frauen und Männern unter-
schiedlich beeinflusst (Dr. Dario Bach-
mann, KAP und Institut für Regenerative 
Medizin der UZH), über eine klinische 
Studie zur Effektivität eines neuen oral 

einzunehmenden Ketaminpräparates bei 
Therapie-resistenter Depression (Dr. Ben-
jamin Olfenhammer, KPPP), einer Studie 
zu den neuronalen Grundlagen von Le-
seschwächen bei Kindern (Dr. Christina 
Lutz, KJPP), bis hin zu Vorhersagemodel-
len zum Entweichen von Patienten in fo-
rensisch-psychiatrischen Einrichtungen 
(Mauro Mey, KFP).

Preise für die besten Forschungsposter
Den krönenden Höhenpunkt bildete der 
hervorragende Vortrag von Prof. Nikolai 
Axmacher von der Ruhr-Universität Bo- 
chum über die Natur und Veränderbar- 
keit von Gedächtnisspuren stressvoller und 
traumatischer Ereignisse. Ein Thema, das 
für die Psychiatrie von grosser Bedeutung 
ist und eine hohe klinische Relevanz 
besitzt. Zum Abschluss wurden die drei 
höchstbewerteten Poster durch Preise ge- 

kürt, die ebenfalls von einem Experten-
gremium fair und neutral vergeben wur-
den. Die glücklichen Preisträgerinnen 
waren Lydia Johnson Ferguson (KPPP) mit 
ihrem Poster zu Assoziationen zwischen 
den Haarkonzentrationen von psychoakti-
ven Substanzen und Steroid-Hormonen in 
einer grossen Zürcher Kohorte junger Er-
wachsener, Nathalie Rieser (KPPP) mit ih-
rem Poster zu den neuronalen Korrelaten 
verschiedener veränderter Bewusstseins-
zustände und Elena Krugliakova (Universi-
täts-Kinderspital Zürich) mit ihrem Poster 
zu einer EEG-basierten Schlafstudie bei 
Kindern mit einer Aufmerksamkeits-Hy-
peraktivitäts-Störung.

Die Planungen für das nächste Burg- 
hölzli Psychiatry Meeting in diesem Jahr 
beginnen in Kürze und wir freuen uns 
schon jetzt auf den nächsten spannenden 
Austausch. •
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How hair keeps track: Associations between hair concentrations of 

psychoactive substances and steroid hormones
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Background

Results

Conclusions

• Steroid hormones such as cortisol, 

cortisone and testosterone are physiological

markers of how we respond to stress.

• Hair sampling provides a window into 

cumulative exposure to these hormones (1 cm 

= 1 month)1.

• While many covariates have been studied 

for cortisol2, they have not been systematically 

studied for cortisone and testosterone.

• Animal models and human studies suggest a 

knock-on effect of psychoactive substances 

on the hypothalamic–pituitary–adrenal axis 

(HPA) stress response3-5.

• However, human studies investigating 

steroid hormones in hair largely ignore the 

potential effects of psychoactive substances6.

Note: table shows a selection of significant standardized regression coefficients 

Surprisingly, higher paracetamol was associated with higher cortisol and cortisone and 

collection calendar week showed different directions of effect for cortisol and cortisone.

• Our results suggest a strong association 

between any cannabis use and high cocaine 

use with cortisol.

• Participants with high MDMA showed 

higher cortisone.

• This extends findings from a recent study 

conducted in chronic cocaine users, which 

found positive associations between cocaine 

and MDMA concentrations and steroid 

hormones5.

• We found no significant associations 

between opioids and steroid hormones.

• Testosterone did not differ between 

participants who did and did not have 

psychoactive substances in their hair.

Aims

Future Directions

1. Assess covariates of steroid hormones 

(cortisol, cortisone and testosterone)  in

hair (lifestyle factors, hair characteristics,

medical drug use)

2. Estimate the associations between 

steroid hormones and psychoactive 

substances (cannabinoids, stimulants 

(cocaine), 3,4-methyldenedioxy 

methamphetamine (MDMA), and 

opioids) in hair

• Do our findings of an association between 

cortisol/cortisone and paracetamol reflect 

the epiphenomenon of paracetamol use 

for pain management?

• What are the mechanisms by which 

psychoactive substances affect HPA axis 

functioning?

• Are there different mechanisms between 

males and females?

• What are the longitudinal associations 

between psychoactive substances and 

steroid hormones?

Methods
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Cocaine

n cocaine detected in hair= 92 (65 

male, 27 female)

median pg/mg: 359

higher cortisol (β=.43, p=0.004) and 

cortisone (β=.38, p=.012) in high 

cocaine group.

Remains significant for cortisol but 

not cortisone after controlling for 

covariates

Cannabis

n= 132 (95 male, 37 female)

median pg/mg: 94

higher cortisol in low (β=.32,

p=.013) and high cannabis groups 

(β=.45, p=.0001) and higher cortisone 

in high cannabis group (β = .27,

p=.034)

Remains significant for cortisol but

not cortisone after controlling for

covariates

MDMA

n= 93 (60 male, 33 female)

median pg/mg: 143

higher cortisone (β=.37, p=.012) in 

high MDMA group

Remains significant after controlling

for covariates

Opioids

n= 125 (69 male, 56 female)

median pg/mg: 10.15 

(morphine equivalents)

No significant associations found

When all psychoactive 

substances are added to a 

multiple regression model, 

controlling for covariates, 

cannabis concentration in 

hair becomes the sole 

significant predictor of 

cortisol.

1. Covariates to consider

2. Associations between psychoactive substance use and steroid 

hormones in the whole sample

3. Associations between psychoactive substance concentration and 

cortisol within users of psychoactive substances

Sample

Data was drawn from the Zurich Project on the 

Social Development from Childhood to 

Adulthood, a large cohort study. 

1002 Zurich-based 20-year-olds gave consent 

for their hair to be assayed.

Participant characteristics

49.8% female

46.5 % both parents born abroad

28 % had at least one of the four psychoactive 

substances in their hair

Hair sampling

Each participant gave 3cm of hair, reflecting 3 

months of exposure to psychoactive substances 

and steroid hormones.

Self-report

Participants answered questions about hair 

treatment, lifestyle, and medical drug use.

Analysis

Multiple regression models were estimated. Drug 

use for each psychoactive substance coded as:   

no use/low use/high use using median splits.

light hair color contraceptive 

use

exercise
sweating

intensity

BMI

cortisol      -.16 cortisol         -.12 

testosterone  -.1

cortisol      .06 cortisol       .08 cortisol       .07

smoking
collection 

calendar week

negative life 

events

paracetamol 
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cortisol       .14 

cortisone    .17
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Which drug is driving the increase in cortisol 

within users?
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• 18 children (9 diagnosed with ADHD and 9 healthy
controls, both groups 11±1.5 years old)• 7 children with ADHD received stimulant medication

• hd-EEG + SleepLoop for phase-targeted AS [6]• 2 conditions (full-night recordings): no stimulation
(SHAM) and up-phase-targeted AS (STIM)• slow-wave detection in Fp2 (the right prefrontal
area)
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Auditory stimulation during sleep boosts slow-wave-spindles coupling in 

children with attention-deficit hyperactivity disorder (ADHD)

IntroductionLow slow-wave activity (low delta frequency band, 0.75–2 Hz), sigma activity (spindles frequency

band, 9–16 Hz) and their cross-frequency coupling [1] during non-rapid eye movement sleep

(NREM) are important for memory consolidation in healthy children and adults.It was shown that in children with ADHD as compared to their healthy peers:
• Delta power is decreased [2], especially in unmedicated patients [3]
• Sleep-dependent memory consolidation deficit can be observed [4]

Phase-targeted auditory stimulation (AS) targeting the up-phase of slow waves during NREM

sleep can boost delta power and is beneficial for memory consolidations [5].
Aims of the study

1. Assess if there is a delta-sigma coupling deficit in children with ADHD

2. Use AS in children with ADHD and typically developing children and estimate its effects

• Does stimulation similarly affect power in two groups of children?
• Does stimulation affect cross-frequency coupling in two groups of children?

Methods

Analysis of the number of slow waves that fulfilled the criteria for AS showed:
• no difference between STIM and SHAM in both groups
• more slow waves in control group in STIM and SHAM as compared to ADHD group

(p<0.03)

Taking these findings into account, in the further analysis we included only ON windows with more

than 1 stimulus presented and subsequent OFF windows.
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Results of power analysis

Group differences
• Less slow waves fulfilling criteria for stimulation in ADHD group: consistent with

previous findings of overall lower delta and higher beta power [2]
• No ADHD-associated change of delta or sigma on delta and sigma power, but a

strong deficit of cross-frequency coupling• Delta power decrease might be compensated by medication [3]
• However, medication seems not to alleviate cross-frequency coupling deficit in

children diagnosed with ADHD

Phase-targeted auditory stimulation effect
Power values:• Robust boost of delta and sigma activity in control group: phase-targeted auditory

stimulation is an efficient tool to boost delta power in healthy children

• Attenuated effect of stimulation on power in children with ADHD
Cross-frequency coupling:• Significant increase in both groups during ON windows
• AS can potentially be used to compensate deficit of coupling for ADHD groupFurther directions

• Sample size should be increased to draw solid conclusions about group differences

between children with ADHD and typically developing children
• Pilot in children with ADHD to test the effect of stimulation on memory function

Discussion and conclusions

Topographical distributions: spatially resolved delta or sigma activity, black dot shows target electrode, white dots

indicate a significant difference between STIM and SHAM (cluster corrected). Box plots: The power of oscillations within

delta or sigma frequency range on average across all electrodes, the red line indicates mean, blue box indicates SEM.
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• 1/f pink noise pulses (50 ms, 53 dB) are delivered in 6-s blocks (ON-windows), followed by a 6-s

pause (OFF-windows)• preprocessing and spectral analysis were performed in the Fieldtrip toolbox [7], statistical

analysis was done in R version 3.5.1• delta-sigma cross-frequency coupling strength was assessed using modulation index (MI)

values [6]; normalization was performed to get rid of the influence of oscillations amplitude →

zMI [7]

Stimulation effect on delta and sigma activityMixed ANOVA with within-subject factors Condition and Window and between-subject factor Group

(for values, see boxplots):• Delta activity: an interaction of factors Condition and Window (F(1,16)=33.1, p<0.001, η2=0.3),

arising from the difference between ON- and OFF-windows in STIM, but not in SHAM

• Sigma activity: an interaction of factors Condition, Window, and Group (F(1,16)=6.4, p=0.02,

η2=0.1), which is explained by the difference between ON- and OFF-windows in STIM, that was

more pronounced in the control group

Results of delta-sigma coupling analysis

Stimulation effect on delta-sigma couplingMixed ANOVA with within-subject factors Condition and
Window and between-subject factor Group (for values,
see boxplots):
• main effect of Group, which is explained by a decrease

in coupling for children with ADHD (F(1,16)=17.4,
p<0.001, η2=0.4),• an interaction of factors Condition and Window
(F(1,16)=31.7, p<0.001, η2=0.8), arising from the
difference between ON- and OFF-windows in STIM,
but not in SHAM, and difference between STIM and
SHAM only in ON windows
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