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Psychosis and 
Schizophrenia
Large consortia such as PSYCAN, 
PRONIA, and NAPLS have contrib-
uted to increasing insights into the 
clinical, cognitive, and biochemical 
characteristics of patients suffer-
ing from psychosis.

Bipolar Disorders
The risk of developing any psychi-
atric disorder for siblings of patients 
with bipolar disorder is increased 
during a lifetime. Strategies to pre-
vent the onset of psychiatric illness 
for these siblings should cover a life-
time.

Epilepsy
Listening to Mozart’s music can 
reduce the frequency of seizures in 
patients with epilepsy, according 
to a recent meta-analysis. Music-
based neurostimulation may 
improve the clinical outcome in 
epilepsy by reducing the frequency 
of seizures and IED.
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Dear readers,

Brain disorders such as depression, schizophrenia, and 
dementia are complex diseases in which a plethora 
of brain abnormalities are involved which can be at a 
structural, connectivity, and functional activation level.  
The development of treatments for these diseases forms 
one of the major challenges of our time in public health 
and in the pharmaceutical industry.  

New developments in this field of research were 
presented at the yearly neuroscience applied congress 
of the ECNP, a European organisation committed to 
ensuring that advances in the understanding of brain 
function and human behaviour are translated into better 
treatments and enhanced public health. 

This Medicom Conference Report provides a selection of 
highlights from the ECNP 2020 congress.  These highlights 
indicate that developments are underway to address the 
observed heterogeneity in patient populations using 
quantitative digital and neurobiological biomarkers 
to allow for stratification of homogeneous patients 
groups. The ability to link the quantitative biomarkers 
to the underlying neurobiology would be expected to 
facilitate the development of early disease indicators 
and better (personalised) treatments. In addition, these 
innovative medicine classification approaches could 
allow physicians to provide patients with a better 
understanding of the complexities and management of 
their illness.  

Best regards,

Martien Kas

Letter from the Editor
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Prognostic tools in the management of clinical 
high risk for psychosis
Large consortia such as PSYCAN, PRONIA, and NAPLS 
have contributed to a fast-growing evidence base and 
increasing insights into the clinical, cognitive, and 
biochemical characteristics of patients suffering from 
psychosis. Prediction tools could considerably contribute 
to identifying patients at high risk for psychosis, but 
the development of these instruments has not been 
straightforward. 

Although several neuroimaging studies have assessed brain 
abnormalities associated with the early stages of psychosis, 
this has not led to any specific tools to aid prediction of 
psychosis onset nor clinical outcome, according to Prof. 
Celso Arango (Hospital General Universitario Gregorio 
Marañón, Spain) [1]. These failures are due to several reasons, 
including the use of univariate analytical techniques and 
the lack of statistical power, external validation of potential 
biomarkers, and integration of non-imaging measures (e.g. 
genetic, clinical, or cognitive data) [2]. 

PSYSCAN is an international, longitudinal, multicentre study 
that implements machine learning to analyse imaging, 
clinical, cognitive, and biological data to facilitate the 
prediction of psychosis onset and outcome. Included were 
702 participants (data cut-off: September 2020), consisting 
of 237 participants at clinical high risk for psychosis, 328 
participants with a first episode of psychosis, and 137 
controls. Clinical, cognitive, imaging, and peripheral data has 
been collected for all participants. The participants at clinical 
high risk of psychosis will be followed up for 24 months [1]. 
Based on the preliminary data, the objective of the study has 
changed from developing a tool which will help clinicians 
resolve key issues in managing patients with psychotic 
disorders to developing a tool that can be used in academic 
studies and clinical trials [2]. 

Dr Carrie Bearden (Semel Institute of Neuroscience and 
Human Behaviour, USA) presented data from the NAPLS 
study, which aims to refine algorithms to predict psychosis 
prospectively in at-risk youth and to assess biological 

Psychosis and Schizophrenia
markers that may improve clinical predictive algorithms. 
It further aims to determine whether neurobiological 
abnormalities are stable or progressive. Enrolled in this study 
were 743 subjects at high risk for psychosis. Follow-up data 
was available for 596 participants, of whom 84 developed a 
psychotic disorder. An individual risk prediction model was 
developed based on these patients, which is available online. 
This multivariate model achieved a concordance index of 
0.71 [3]. 

Another study based on the phase 2 data from NAPLS 
evaluated the role of biomarkers and found that combining 
predictors with grey matter loss resulted in a higher psychosis 
predicting accuracy of 76% [4]. The polygenic risk score 
reflects the cumulative genome-wide impact of common 
genetic variation on a given phenotype into a single measure 
of genetic risk. It has been used in predicting other common 
diseases including breast cancer. When applied to evaluate 
the NAPLS participants, findings showed that participants 
with a higher polygenic risk score had an HR 1.47 (95% CI 
0.91-2.37) of conversion to psychosis, which also occurred 
earlier than in other individuals. As the polygenic risk score 
was developed mainly with European patient data, it was 
noted that the score is more specific in European patients 
(non-Europeans HR 1.86 (95% CI 0.98-2.23)). By adding 
the polygenic risk score to the clinical prediction, the total 
predictive ability can be increased modestly. These clinical 
high-risk criteria are useful to elucidate predictors and 
mechanisms of the onset of psychosis, with prodromal 
criteria being among the most powerful risk factors for 
psychosis to date. 

A multivariate combination necessary for perfect 
discrimination has not yet been obtained, but biological 
markers may improve the risk assessment, particularly 
grey matter loss and polygenic risk score. Challenges are 
sample size, the need for intervention, and heterogeneity of 
outcomes/risk profiles [1].

1. Arango C. What’s the role of prognostic tools in management of clinical high risk 
for psychosis? BS.04. ECNP Congress 2020.

2. Tognin S, et al. Schizophrenia Bulletin. 2020;46(2):432-441. 
3. Cannon TD, et al. Study Am J Psychiatry. 2016 Oct 1;173(10):980-988. 
4. Perkins DO, et al. Am J Psych. 2019;177(2):155-163.
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Reduced auditory cortex activation 
during speech perception in patients with 
schizophrenia
There is no evidence that auditory verbal hallucinations 
impact speech perception at the level of words or 
sentences, or the perception of unintelligible speech. 
Regardless of the presence of auditory verbal 
hallucinations, schizophrenia patients show reduced 
auditory cortex activation during speech perception [1]. 

The hearing of ‘voices’ (auditory verbal hallucinations) 
by schizophrenic patients has been linked to reduced 
activation in the left auditory cortex during the hearing of real  
auditory stimuli such as tones and speech [2,3]. Soler-Vidal 
(University of Barcelona, Spain) and colleagues conducted 
a functional neuroimaging study to examine brain activity 
in response to spoken speech and its association with the 
presence of auditory verbal hallucinations in patients with 
schizophrenia [1]. 

Included were 30 patients who met the DSM-5 criteria for 
schizophrenia or schizoaffective disorder with frequent 
auditory verbal hallucinations (at least 1 per day) and 37 
patients who met the same DSM-5 criteria but who did not 
experience any auditory hallucinations. A control group of 
31 healthy individuals was selected and all 3 groups were 
matched for age, sex, and estimated IQ. While performing 
an auditory speech perception task (i.e. spoken words, 

spoken sentences and spoken unintelligible reversed 
speech), participants underwent functional (f)MRI. They also 
completed a questionnaire. This resulted in available data 
from 46 patients (23 with auditory verbal hallucinations and 
23 without) and 25 participants from the control group. 

Speech perception in the form of words, sentences, 
or reversed speech elicited activation of the bilateral 
temporal cortex, the inferior and lateral prefrontal cortex, 
the inferior parietal cortex, and the supplementary motor 
area. During word perception, no group differences were 
observed. During sentence perception and reversed speech 
perception, hypoactivation of the left primary auditory cortex 
was observed in the schizophrenia group. For sentence 
perception, patients failed to deactivate the left interior 
parietal cortex and the praecuneus, relative to the control 
group. No differences were found between schizophrenia 
patients with and without auditory verbal hallucinations [3].

In conclusion, no evidence was found for the impact of 
auditory verbal hallucinations on speech perception. The 
failure to deactivate the left interior parietal cortex and 
praecuneus might reflect a dysfunction of the default mode 
network, which has often been reported in schizophrenia [4]. 

1. Soler-Vidal J, et al. Brain correlates of speech perception in schizophrenia patients 
with and without auditory verbal hallucinations. P.714. ECNP Congress 2020.

2. Ford J, et al. Schizophr Bull. 2009;35:58-66. 
3. Plaze M, et al. Schizophr Res. 2006;87:109-115. 
4. Pomarol-Clotet E, et al. Psychol. Med. 2008;38(8):1185-1193.

Dementia 
Predicting MCI and dementia by assessing 
worrying about memory
Worrying about memory was associated with an 
increased risk of mild cognitive impairment (MCI) and 
dementia in individuals with subjective cognitive decline 
in a study based on longitudinal data from the AgeCoDe 
study [1]. This worrying was associated with abnormal 
β-amyloid in participants with MCI related to the severity 
of their subjective cognitive decline [2].

Prof. Frank Jessen (University Hospital of Cologne, Germany) 
presented data from the German AgeCoDe, an ongoing, 

multicentre study on ageing, cognition, and dementia [1]. This 
is a population-representative cohort aiming to identify risk 
factors of dementia. The present study from the AgeCoDe 
cohort included data from over 3,000 participants with an 
average age at baseline of 75 years; nobody had dementia 
[1]. 

One of the findings of the present study showed that 
cognitively healthy participants (n=2,423) with a subjective 
cognitive decline have a hazard ratio (HR) of 3.04 for 
developing Alzheimer’s disease dementia. The risk was 
even higher (HR 6.54) when participants indicated that they 
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worried about their cognitive decline [3]. The prognostic value 
of subjective cognitive decline for incident MCI improved 
when evaluating the consistency of the subjective cognitive 
decline and associated worry [4]. 

Biomarkers play a role as well; Prof. Jessen explained that 
specific aspects of subjective cognitive decline, namely 
severity and quality, are related to cerebrospinal fluid (CSF) 
biomarkers indicative of Alzheimer’s disease, including 
β-amyloid [2]. He concluded that the underlying mechanisms 
concerning the association between worries about memory 
and the increased risk of MCI and dementia are unclear. 
“Proneness to worry is a risk factor for cognitive decline 
and Alzheimer’s disease versus pathology causes worries 
through subtle dysfunction of cognition.” Subjective cognitive 
decline, neuropsychiatric symptoms (including worries), 
subtle cognitive dysfunction, and biomarker change all occur 
temporally in the early stages of the purely asymptomatic 
phase of Alzheimer’s disease [1].

1. Jessen F. The association of worries about cognitive decline and Alzheimer‘s 
disease pathology. S26.03. ECNP Congress 2020.

2. Wolfsgruber S, et al. Neurology 2015;84(12):1261-8.
3. Jessen F, et al. Arch Gen Psychiatry. 2010;67(4):414-22.
4. Van Harten AC, et al. Neurology. 2018;91(4):e300–e312.

Genomics of vascular dementia and stroke
Cerebrovascular diseases are very heterogeneous 
from both a clinical and an aetiopathogenetic point 
of view. These diseases can lead to epilepsy, vascular 
dementia, cerebral infarcts, or haemorrhages. Some 
of these diseases affect large cerebral vessels while 
others affect small cerebral vessels, which may result in 
cerebral small vessel disease (cSVD) [1]. 

cSVD is a term used by neurologists to designate several  
small arteries diseases (40-200 m), such as superficial 
perforating arteries and deep basal ganglia perforating 
arterioles. These diseases are responsible for 20-30% 
of stroke cases in adult patients (both ischaemic and 
haemorrhagic), according to Prof. Elisabeth Tournier-
Lasserve (Saint Louis Hospital, France). Furthermore, cSVD 
is the main cause of vascular dementia, which is the second 
most common cause of dementia. 

Small vessels are not visible on MRI or CT scans. Only the 
consequences of small vessel disease can be perceived: 
hypersignals of the white matter, infarcts, and deep 
haematomas. The most common cSVD is sporadic cSVD,  

and major risk factors are age and hypertension. Over the 
past 20 years, several other rare inherited monogenetic 
conditions have also been identified that are considered 
risk factors. Interestingly, similar neuropathological features 
are found between sporadic cSVD and several types of 
monogenic cSVD. Therefore, identification of correlated gene 
mutations in those conditions is important to understand 
mechanisms of monogenetic, but also sporadic, cSVD. 

The first indication for a genetic component of cSVD was 
cerebral autosomal dominant arteriopathy with subcortical 
infarcts and leukoencephalopathy (CADASIL), identified 
in the late ‘70s and early ‘80s. This was a novel hereditary 
condition found within one family. A single patient was 
affected by cerebral infarcts but had no risk factors. Two of 
his offspring were affected as well; they also had a cerebral 
infarct at the young age of 30, and again, no vascular risk 
factors were identified. A total of 57 family members took 
part in a study and it emerged that 19 of them were affected 
by the same disease. Analysis of the brain of 1 of the patients 
showed that the disease was caused by microangiopathy, 
which was responsible for thickening of the media of brain 
arterioles. Moreover, a biomarker was identified. In the basal 
lamina of vascular smooth muscle cells in brain and skin 
vessels, granular osmiophilic material (GOM) was found [2]. 

Between 1990 and 2000, there was a huge increase in 
genetic tools which were important to map the affected 
gene. It was possible to show linkage to chromosome 19, 
which was a very strong and useful marker [3]. Using this 
biomarker, researchers could recruit almost 50 affected 
families throughout Europe. The mutated gene was identified 
as a member of the NOTCH3 receptor family; it was a large 
extracellular domain including 24 EGF-like motifs, each 
containing 6 cysteines [4]. So far, >100 families have been 
described in France and the disease has been described all 
over the world; there are >150 distinct mutations leading to 
an odd number of cysteine residues in EGF motifs. 

Also, it emerged that 10% of the cases of hereditary cSVD 
referred for molecular screening are patients with CADASIL; 
1 in 1000 individuals in the large gnomAD databases carry 
a CADASIL mutation [5]. Before the discovery of CADASIL, 
many patients were misdiagnosed and treated with 
immunosuppressants and other inadequate drugs. Thus, 
gene identification allowed the characterisation of all clinical 
and MRI features of CADASIL in a large set of mutated 
patients and their families. 
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The mechanism of the disease is complex. The starting point 
is the aggregation of Notch3ECD in the brain vessels [6]. This 
promotes abnormal recruitment of functionally important 
extracellular matrix (ECM) proteins that may ultimately cause 
multifactorial toxicity. Furthermore, dysregulation of TIMP3 
activity could contribute to mutant-NOTCH3ECD toxicity by 
impairing ECM homeostasis in small vessels. Additional genes 
have been identified that are mutated in other monogenic 
cSVD. This type of cSVD is caused by multiple genes and there 
is a large diversity in the encoded mutated proteins.

Researchers have also shown that mutations upregulating 
COL4A1 lead to pontine autosomal dominant micro-
angiopathy & leukoencephalopathy (PADMAL), a severe 
early-onset ischaemic cSVD [7]. PADMAL was described in 
Germany in a large family in 1993. It causes severe cSVD 
that starts early (around 30 years) and has a high frequency 
of infarcts in the pons. PADMAL is a cSVD caused by an 
upregulation of a major component of the cerebral vascular 
matrisome, and the question is whether any other matrisome 
genes are involved in cSVD. “It turns out that mutations are 
found in less than 20% of the patients, so other genes must 
play a role,” speculated Prof. Tournier-Lasserve (see Table).

“The missing genes may be identified with new strategies 
such as next-generation sequencing, but the real challenge is 
to sort out the causative ones from the hundreds of rare non-
pathogenetic exonic variants that each individual possesses. 
What we currently do, is to search exome-wide for genes 
enriched in rare ‘qualifying variants’ in ‘extreme’ cSVD 
unrelated probands as compared to large control cohorts, 
using various gene-based collapsing burden tests [1].” 

1. Tournier-Lasserve E. Genomics of vascular dementia and stroke. PL.03.01. ECNP 
Congress 2020.

2. Tournier-Lasserve E, et al. Stroke. 1991 Oct;22(10):1297-1302. 
3. Tournier-Lasserve E, et al. Nat Genet. 1993 Mar;3(3):256-9. 
4. Joutel A, et al. Nature. 1996 Oct 24;383(6602):707-10.
5. Joutel A, et al. Lancet. 1997 Nov 22;350(9090):1511-5.
6. Monet-Leprêtre M, et al. Brain. 2013 Jun; 136(6): 1830–1845. 
7. Verdura E, et al. Ann Neurol. 2016 Nov;80(5):741-753. 

Table: Gene mutations involved in cSVD account for less than 20% [1]

Mutation Prevalence

NOTCH3/CADASIL-type cysteine mutations 9%

COL4A1/A2 glycine mutations 1.8%

HTRA1/CARASIL type, bi-allelic, mutations 0.2%

HTRA1 heterozygous rare mutations 2.5%

Other very rare causes (e.g. TREX1, CTSA) 0.3%

No mutation detected >80%

Bipolar Disorders 
Social media and bipolar disorder: a risky 
combination
People who suffer from bipolar disorder have an 
increased risk of displaying online behaviour which they 
subsequently regret or which other people perceive as 
inappropriate and/or transgressive. Unsurprisingly, this 
type of behaviour has negative consequences for the 
interpersonal relationships of these individuals. 

Bipolar disorder is characterised by pathological shifts in 
mood/energy level. The pathognomonic trait of the disease 
is mania, during which patients may display risk-taking 
behaviour such as reckless driving, hypersexuality, spending 
sprees, and substance abuse [1]. Patients often regret their 
actions once the manic episode is treated and this may 
lead to negative thoughts during the consecutive neutral or 
depressive phase. 

So far, it was unknown whether analogue risky behaviour 
is also displayed on social media. This has specific 
implications as social media can reach a larger audience and 
leave permanent traces. Therefore, Ms Klara Rydahl (Aarhus 
University Hospital, Denmark) and colleagues assessed 
whether individuals with bipolar disorder are at an increased 
risk of showing behaviour on social media and online 
dating sites that is later regretted or that other people find 
inappropriate or transgressive and whether these actions 
impact interpersonal relationships. 

A questionnaire on socio-demographics, use of online social 
media, and use of online dating was given to people aged 18-
75 years in 1) an outpatient clinic for affective disorders, 2) 
an urban general practice, and 3) a rural general practice. In 
total, 125 individuals with bipolar disorder and 196 controls 
without affective disorders participated. Online dating was 
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used by 40% in the control group and 69% in the bipolar 
disorder group. Regarding social media, the crude odds ratio 
(OR) was 4.3 for regretted behaviour (adjusted OR 3.5) in 
those with bipolar disorder, and 4.1 for regretted behaviour 
during online dating (adjusted OR 4.0). 

These results indicate that patients with bipolar disorder 
are at an increased risk of exhibiting regrettable behaviour 
on social media and online dating sites. The researchers 
concluded that it may be useful to advise patients who suffer 
from bipolar disorder to be cautious when using social media 
and pursuing online dating.

1. Rydahl KFK, et al. Bipolar disorder is associated with elevated risk of regretted 
behaviour on social media and online dating sites. P.256. ECNP Congress 2020.

How to prevent the onset and first relapse of 
bipolar disorders?
The risk of developing any psychiatric disorder for 
siblings of patients with bipolar disorder is increased 
during a lifetime. Moreover, recurrence after a single 
bipolar episode is seen in 40-60% of patients. To prevent 
a relapse of bipolar disorder, strategies may include 
treatment in a specialised mood disorder clinic with age-
specific strategies.

Prof. Lars Vedel Kessing (Copenhagen Affective Disorder 
Research Center, Denmark) introduced a cohort of 19,955 
patients with a main diagnosis of bipolar disorder (derived 
from the Danish Psychiatric Central Research Register from 
1995-2017) [1]. The study presented here included 13,923 
siblings to the 19,955 patients with bipolar disorder and 
278,460 controls from the general population, matched for 
year of birth and sex. 

The study found that the risk of developing any psychiatric 
disorder for siblings of patients with bipolar disorder was 
increased during a lifetime, mainly for bipolar disorder  
(HR 4.74) but also all other disorders. Results were adjusted 
for sex, calendar period, and employment status (see Table).

When it comes to preventing the first relapse of bipolar 
disorder, a meta-analysis showed that between 40-60% of 
patients (adults, children, and adolescents) have a recurrence 
following a single manic or mixed episode [2]. Thus, early 
intervention to stop clinical progression seems appropriate, 
although not much data is available on this. 

A previous study by Prof. Kessing and colleagues showed 
that treatment in a specialised mood disorder clinic early 
in the course of bipolar disorder substantially reduced 
re-admission to a psychiatric hospital and increased 
satisfaction with care [3]. The rate of hospital re-admission 
was significantly decreased for patients treated in the 
mood disorder clinic compared with standard treatment 
(unadjusted HR 0.60; 95% CI 0.37-0.97; P=0.034), with the 
effect being even higher in younger people aged 18-25 years. 

Prof. Kessing concluded that strategies to prevent the onset of 
psychiatric illness in individuals with a first-generation family 
history of bipolar disorder should not be limited to adolescence 
and early adulthood but should cover a lifetime, likely with 
age-specific strategies. To prevent a (first) relapse of bipolar 
disorder, strategies may include treatment in a specialised 
mood disorder clinic. This also saves total net costs, the total 
sum being 11% of the costs for standard care [1,3].

1. Kessing LV. Strategies to prevent the onset and first relapse of bipolar disorders. 
S.25.02. ECNP Congress 2020.

2. Kessing LV, et al. Bipolar Disorders. 2018;20(1):9-17.
3. Kessing LV, et al. Br J Psychiatry. 2013 Mar;202(3):212-9.

Seasonal pattern and bipolar disorder 
A novel positive association of seasonal pattern with 
undetermined predominant polarity and aggressive 
behaviour has been outlined. Moreover, a positive 
association with bipolar disorder subtype II was 

Table: Hazard ratio of psychiatric disorders for siblings of patients with 
bipolar disorder versus controls [1]

Outcome event
n Events Adjusted HR 

(95% CI) P-value
Sibling Control Sibling Control

Any psychiatric 
disorder

12,410 230,980 808 9,305 1.66  
(1.55-1.79)

<0.0001

Schizophrenia, 
schizotypical 
and delusional 
disorders

13,920 278,397 101 1,335 1.44  
(1.18-1.77)

<0.0001

Bipolar disorder 13,909 278,138 176 729 4.74  
(4.02-5.59)

<0.0001

Unipolar 
disorder

13,388 262,324 426 4,287 1.97  
(1.78-2.17)

<0.0001

Neurotic, stress-
related, and 
somatoform 
disorder

13,135 252,687 507 6,569 1.50  
(1.37-1.64)

<0.0001

Eating disorders 13,841 275,648 28 349 1.60  
(1.09-2.35)

0.02

Personality 
disorder 

13,571 267,406 171 2,135 1.56  
(1.33-1.82)

<0.0001

Other 
psychiatric 
disorders

13,646 269,468 185 2,030 1.73  
(1.49-2.02)

<0.0001

BIPOLAR DISORDERS
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confirmed. If factors related to the seasonal pattern 
are better understood, a subgroup of bipolar disorder 
patients with a more homogeneous disease course 
may be identified, aiding insights into pathways and 
subsequently development of new therapies [1].

A seasonal pattern is a bipolar disorder specifier to indicate a 
clinical course characterised by a tendency towards relapses 
during specific moments of the year [2]. Manic episodes peak 
during spring/summer and to a lesser extent in autumn. 
Depressive episodes peak in early winter and to a lesser 
extent in summer. A seasonal pattern is predominantly seen 
in countries in the northern or southern hemisphere, but hardly 
in equatorial regions. There may be several different factors 
that influence the occurrence of seasonal pattern, for example, 
sleep deprivation, circadian gene variations, and climatic 
factors. Until now, seasonal pattern was only investigated for 
depressive episodes. In the DSM-5, seasonal pattern may be 
applied to both depressive and manic episodes. The current 
study investigated the association between seasonal pattern 
and bipolar disorder according to this new DSM-5 definition [1].

Enrolled were 708 patients with bipolar disorder subtype I or 
II. Data for seasonal pattern was obtained from electronic 
clinical records containing season of relapse and type of 
episode per season. Both groups were matched for socio-
demographic and clinical correlates. 

A seasonal pattern was seen in 16.5% of patients. There was 
a positive association of seasonal pattern with a diagnosis 
of bipolar disorder subtype II (P<0.001) and bipolar disorder 
with undetermined predominant polarity (P=0.001). Seasonal 
patterns were negatively associated with a predominantly 
manic polarity (P=0.004), presence of psychotic symptoms 
during mood episodes (P<0.001), aggressive behaviour 
(P=0.001), and lifetime number of hospitalisations (P<0.001). 
The total variance explained by the model was statistically 
significant (P=0.003) and included a significant contribution 
of bipolar disorder subtype II, undetermined predominant 
polarity, and aggressive behaviour.

1. Fico G, et al. Bloomed again: seasonality and clinical correlates in bipolar disorder. 
P.354. ECNP Congress 2020.

2. Geoffrey PA, et al. J. Affect. Dis. 2014;168:210-223.

OCD and Depression
rTMS is not effective in OCD
Repetitive transcranial magnetic stimulation (rTMS) 
applied in the orbitofrontal cortex (OFC) is not effective 
as add-on treatment in obsessive-compulsive disorder 
(OCD) in a relatively large patient group compared with 
previous studies conducted in this field [1].

Previous studies show that high-frequency stimulation of 
the anterior cingulate cortex (ACC) and medial prefrontal 
cortex (mPFC) is effective in treatment [2,3]. Dr Alper Zıblak 
(Pamukkale University, Turkey) explained the hypothesis 
for this treatment. OFC activation is increased by provoking 
symptoms in OCD patients. Moreover, improvement of OCD 
symptoms with selective serotonin reuptake inhibitors 
(SSRIs) or cognitive behavioural therapies is associated with 
decreased OFC activation. This indicates that methods to 
decrease OFC activation may be effective in the treatment 
of patients suffering from OCD. However, there is hardly any 
data available on this particular topic.

Dr Zıblak and his team investigated the effectiveness of 
low-frequency rTMS on the OFC of treatment-resistant 
OCD patients. Included were 34 treatment-resistant  
OCD patients, divided into 2 groups. Group A (n=19) received 
active rTMS during 2 weeks, and sham rTMS in the 2 
consecutive weeks. The opposite schedule was applied 
in group B (n=15). There were no differences between the 
2 groups regarding age, gender, marital status, education  
level, age of onset of disease, and the number of  
hospitalisations (P>0.05). However, disease duration was 
significantly higher in the group receiving sham rTMS first 
than in the group receiving active rTMS first (P=0.028). 
The decrease in total scores of Yale-Brown Obsessive 
Compulsive Scale (Y-BOCS) scores was not over 35%  
for any patient at the end of the 4-week study period. 
Additionally, no differences were found between the 
percentage change of the 0-2 week, 0-4 week, and the 2-4 
week scores between the 2 groups regarding the Y-BOCS 
score (see Figure) [1].
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1. Zıblak A. Transcranial magnetic stimulation in obsessive-compulsive disorder: a 
double-blind, cross over, placebo-controlled trial. S.17.08. ECNP Congress 2020.

2. Carmi et al. Brain Stimul. 2018;11(1):158-165.
3. Carmi et al. Eur Neuropsychopharmacol. 2018;28(6):777-778.

Personalised medicine in depression: a 
realistic way forward?
Depression is a heterogeneous disease with a complex 
underlying pathophysiology. For personalised medicine, 
it is necessary to identify clusters of more homogeneous 
patient groups. Based on data from the large NESDA 
cohort, researchers have identified 2 subpopulations 
according to symptomatology. Whether the underlying 
neurobiological basis differs between the 2 groups is yet 
to be identified in larger follow-up studies.

Depression is a complex disease in which a plethora of brain 
abnormalities are involved which can be at a structural, 
connectivity, and functional activation level, as Prof. Brenda 
Penninx (Amsterdam UMC, the Netherlands) explained [1,2,3]. 
Depression also involves dysregulated stress systems and 
disrupted energy regulation signalling, which may explain an 
association between depression and obesity [4,5]. Recent 
genome-wide analysis studies have provided insights 
into the genetic basis of depression [6]. When we combine 
all this data, there is more and more knowledge about the 
pathophysiology of depression. Combined evidence for 
the pathophysiology is now available based on numerous 
studies on:
• genome-wide single-nucleotide polymorphism (SNPs);
•  smaller hippocampal volume and thinner cortical grey 

matter;
• higher cortisol;
• higher hsCRP and higher IL-6;

• insulin resistance;
• higher leptin;
• metabolic syndrome; and
• obesity [1,7].

Nonetheless, the effect sizes are small and the heterogeneity 
across the studies is large, as a result of methodological 
differences in trials. The heterogeneity of the disease itself 
also plays a role. 

According to Prof. Penninx, the crucial next step is to gain 
more evidence on how to cluster more homogeneous patient 
groups –either based on symptoms or on neurobiology– 
which is the focus of personalised medicine. This raises the 
question of where to start; from known subtypes or data-
based typing? Ideally, these results should be combined to 
gain the most convincing evidence. 

A good example of a study aiming to better understand 
the heterogeneity of depression is NESDA, a naturalistic 
cohort study with 3,348 participants (66% female; age 18-
65 years). Participants are recruited from the community, 
general practice, and mental health care and include healthy 
individuals, people with depression, people with anxiety 
disorders, and siblings of those people. 

Data for the NESDA study was collected at baseline, and after 
1, 2, 4, 6, and 9 years. In a NESDA substudy, 3 classes were 
characterised based on demographic, clinical psychiatric, 
psychosocial, and physical health descriptors: those with 
moderate depression (29.1%), those with severe typical 
depression (46.3%), and those with severe atypical depression 
(24.6%) [7]. Although those with severe atypical depression 
were more often female, they did not differ from the severe 
typical patients in age, duration, functioning, and comorbid 
anxieties. Based on symptomatology, patients were divided 
into 2 groups with “typical” or “atypical”  depression (see 
Table) [7].

Figure: Yale-Brown Obsessive Compulsive Scale after active or sham 
rTMS in treatment-resistant OCD patients [1]
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Table: Evidence for depression subtypes [7]

“Typical” depression “Atypical” depression

Symptomatology •  Decreased appetite/
weight

• Insomnia
• Suicidal ideation

•  Increased appetite/weight
• Low energy
• Hypersomnia
• Leaden paralysis

Correlates • Smoking
• Negative life events
• Childhood trauma

• Female gender
• Earlier onset

Course •  More persistent anxiety 
and suicidality

•  Persistent poor metabolic 
profile

OCD AND DEPRESSION
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Interestingly, there were differences in cortisol and 
inflammatory markers between the groups. Other projects 
also confirmed these findings. There seems to be a different 
neurobiological basis for major depression disorder subtypes, 
and this should be followed up in larger studies (see Table). 
Moreover, these patients have an overlapping genetic basis 
with obesity and metabolic dysregulation genes [8]. This has 
implications for treatment choices and may necessitate anti-
inflammatory treatment such as COX2 inhibitors. 

Prof. Penninx concluded by stating that precision 
psychiatry is not easy but is the route of choice. “Large-
scale deep-phenotyping research is needed to gain a better 
understanding of the heterogeneity of depression. In our 
research line, immunometabolic depression is characterised 
by atypical neurovegetative symptoms and immunometabolic 
dysregulation, and we hope to show that differentiating 
immunometabolic depression may be useful in clinical 
practice.” However, it is not the only relevant distinction; more 
research lines can further identify subgroups of patients. To 
unpack the heterogeneity of depression, it is necessary to 
extend the scale of research, move beyond one marker, and 
use deep-phenotyping approaches.

1. Penninx B. Personalised medicine in depression; a realistic way forward? 
PL.05.01. ECNP Congress 2020.

2. Palmer SM, et al. Front Hum Neurosci. 2014;8:1045. 
3. Kaiser RH, et al. JAMA Psychiatry. 2015 Jun;72(6):603-11. 
4. Otte C. Nat Rev Dis Primers. 2016 Sep 15;2:16065. 
5. Milaneschi Y, et al. Mol Psychiatry. 2019 Jan;24(1):18-33. 
6. Howard DM, et al. Nature Neuroscience. 2019;22:343–352. 
7. Milaneschi Y, et al. Biol Psychiatry. 2020;88(5):369-380. 
8. Lamers F, et al. J Clin Psych. 2010 Dec;71(12):1582-9. 

Heart rate could be a potential biomarker for 
depression 
In a small proof-of-concept study, measuring changes 
in 24-hour heart rate indicated with ˜90% accuracy 
whether an individual suffered from depression. Future 
longitudinal studies with larger sample sizes are needed 
to further to gain more insight in heart rate as marker for 
antidepressant treatment approaches.

Dr Carmen Schiweck (Goethe University, Frankfurt) 
explained: “An innovative study design with the rapid-
acting antidepressant ketamine was designed to assess 
the potential of heart rate or heart rate variability as state 
marker for depression. We aimed to assess the potential of 
real-life psychophysiological measures as state markers for 
depression” [1]. Two innovative elements in this study were 
the continuous registration of heart rate for several days and 

nights, as well as the new antidepressant ketamine, which 
has a fast onset of action. The average resting heart rate may 
change quite suddenly to reflect the change in mood. 

A small sample of patients with major depressive disorder 
who did not respond to normal treatment (n=16) and healthy 
controls (n=16) were included in the study. Heart rates were 
measured for 4 days and 3 nights, after which patients were 
treated with either ketamine or placebo. 

Patients suffering from depression had a higher baseline heart 
rate (P<0.001; approx. 10-15 beats higher) and a lower heart 
rate variation compared with healthy controls. After treatment 
with ketamine, both heart rate and heart rate fluctuation of 
the patients had changed and become more similar to the 
controls. Interestingly, the 24-hour heart rate appeared to be an 
accurate biomarker for depression. Patients were fitted with a 
wearable mini-ECG that fed the data to an artificial intelligence 
programme. This programme was able to classify almost 90% 
of controls and patients correctly as being depressed or not. 
Dr Schiweck elaborated: “Normally, heart rates are higher 
during the day and lower during the night. Interestingly, it 
seems that the drop in heart rate during the night is impaired 
in depression. This seems to be a way of identifying patients 
who are at risk to develop depression or to relapse.”

Moreover, patients with a higher resting heart rate responded 
better to the treatment with ketamine. However, the study was 
a small proof-of-concept study, and larger studies are needed 
to further evaluate the role of heart rate as a biomarker for 
depression.

1. Schiweck C, et al. Heart rate and heart rate variability as trait or state marker 
for depression? Insights from a ketamine treatment paradigm. P.257. ECNP 
Congress 2020.

Listening to Mozart has a beneficial effect on 
epilepsy
Listening to Mozart’s music can reduce the frequency of 
seizures in patients with epilepsy, according to a meta-
analysis conducted by Dr Gianluca Sesso (University of 
Pisa, Italy) [1]. 

The hypothesis that listening to Mozart’s music may be 
beneficial for epileptic patients has been investigated in 
previous studies, yet whether the “Mozart Effect” exists is still 
controversial. This was the motivation for a meta-analysis in 
which 147 abstracts were collected, of which 12 articles were 
included [2]. The particular pieces of music assessed were 
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Mozart’s Sonata for two pianos in D major K448, Mozart’s piano 
sonata in C major K545, and a set of Mozart’s compositions. 

Listening to Mozart, especially when daily, led to a significant 
reduction in epileptic seizures. Patients experienced a 
significant reduction versus baseline in seizure frequency 
during the treatment periods (31.17%; 95% CI 20.70-41.64), 
in interictal epileptiform discharge (IED) frequency during 
(28.21%) and after (20.12%) a single stimulation, and after 
a treatment period (79.29%) when patients listened to the 
K448 sonata. When the set of Mozart’s compositions was 
listened to, the reduction in seizure frequency was 66.17% 
(95% CI 38.99-93.36); there was a significant reduction in 
IED frequency during (35.51%) and after (37.78%) a single 
stimulation with K545 sonata. 

These results demonstrated that music-based neuro-
stimulation may improve the clinical outcome in epilepsy  
by reducing the frequency of seizures and IED. Therefore, it 
may be used as a complementary treatment in epilepsy. 
Asked about the choice for Mozart’s music, Dr Sesso said 
that it fulfils some psychological need. Nevertheless, the 
mechanisms behind the Mozart Effect are poorly understood. 
Other music may have similar effects, but it may be that 
Mozart’s sonatas have distinctive rhythmic structures that are 
particularly suited for epilepsy. This may involve several brain 
systems, but this would need to be proven.

1. Sesso G, et al. Safe and sound: meta-analysing the Mozart effect on epilepsy. 
ECNP Congress 2020.

2. Sesso G & Sicca F. Clin Neurophysiol 2020;131(7):1610-1620.

Mental Health
Mental health during the COVID-19 pandemic
The impact of the COVID-19 pandemic is not only 
noticeable at a societal level but also needs to be 
assessed on an individual level as it affects the mental and 
physical health of individuals. Thus, a multidisciplinary 
approach is required for the current situation, argues 
Prof. Emily Holmes (Karolinska Institutet, Sweden) [1].

Prof. Holmes introduced a position paper that she and her 
co-authors published in April 2020, which summarises the 
priorities that were developed together by an interdisciplinary 
group of 24 world-leading experts, including people who 
have experience with mental health issues [2]. One of the 
topics that Prof. Holmes brought forward was the actions 
and strategies developed by the group of experts in response 
to the effect of COVID-19 on mental health (see Table).

Table: Actions and strategies for mental health during COVID-19 [2]

Question Immediate actions Longer-term strategic programmes

What is the effect of COVID-19 on the risk of anxiety, 
depression, and other outcomes, such as self-harm and 
suicide?

• Improve monitoring and reporting of the rates of 
anxiety, depression, self-harm, suicide, and other 
mental health issues; 

• Determine the efficacy of mechanistically based digital 
and non-digital interventions and evaluate the optimal 
model(s) of implementation.

• Determine the mechanisms (e.g. entrapment and 
loneliness) that explain the rates of anxiety, depression, 
self-harm, and suicide; 

• Understand the role of psychological factors in 
buffering the effect of social context on mental health 
issues; ascertain the longer term consequences on 
the wellbeing of COVID-19 for the young and older 
generations (and vulnerable groups).

What is the optimal structure for a mentally healthy life in 
the wake of COVID-19 and social or physical distancing?

• Determine what psychological support is available to 
help front-line medical and health-care staff and their 
families;

• Understand the psychological (e.g. coping), 
physiological (e.g. sleep and nutrition), and structural 
(e.g. work rotas and daily routines) factors that protect 
or adversely affect mental health.

• Develop novel interventions to protect mental wellbeing, 
including those based on positive mechanistically 
based components, such as altruism and pro-social 
behaviour and understanding of online life;

• Understand how we optimise positive social resources 
and enhance resilience in the face of stress;

• Establish the effects of altruism on mental health and 
wellbeing in the wake of COVID-19.

MENTAL HEALTH
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Another important issue is the mental health consequences 
of the COVID-19 lockdown and social isolation for vulnerable 
groups and the way that these may be mitigated during the 
pandemic. There is no easy solution for this, as the acute 
or long-term consequences of the lockdown and social 
isolation on mental health are not yet known. 

As a result of lockdown and isolation, some individuals may 
experience excess feelings of distress and impairment to 
social and occupational functioning. It may well be the case 
that the most vulnerable individuals may suffer the most 
from some of the measures taken to control the pandemic. 
Especially individuals who have existing mental health issues, 
including severe mental illness, might be particularly affected 
by relapse, disruptions to services, isolation, the possible 
exacerbation of symptoms in response to pandemic-related 
information and behaviours, and changes in mental health 
law. 

Apart from a call-to-action that multidisciplinary mental 
health science research must be central to the international 
response to the COVID-19 pandemic, another priority 
is collecting high-quality data on the mental health and 
psychological effects of the COVID-19 pandemic across 
the whole population and in specific vulnerable groups, and 
on brain function, cognition, and mental health for patients 
with COVID-19 in all disease stages. “This is much needed 
to deliver interventions under pandemic conditions”, Prof. 
Holmes said. “We are all in this together. Let’s think about 
interventions to reduce the disparities, the mental health 
inequalities that are being expanded by the COVID-19 
pandemic [1].”
  
1. Holmes EA, et al. The COVID-19 pandemic: challenges, priorities, and opportunities 

for mental health science. CA.01. ECNP Congress 2020.
2. Holmes EA, et al. Lancet Psychiatry. 2020;7(6):547-560. 

Microdosing psychedelics offers perspective 
but needs further evaluation
Microdosing of psychedelic drugs has gained 
considerable interest over recent years. It may offer 
benefits for individuals who try to self-medicate or want 
to enhance their creative output. However, microdosing 
is surrounded by many questions; evidence is scarce 
and there is a clear need for further exploration [1].

“Microdosing is using one-tenth of a recreational dose 
repeatedly. There is a lot of attention in the media for this 
topic, and people often report that they feel better by doing it,” 

said Dr Kim Kuypers (Maastricht University, the Netherlands). 
People microdose psychedelic drugs like LSD to be more 
creative, to enhance their mood, to self-medicate, or out of 
curiosity (see Figure) [2].

Evidence on microdosing is of yet scarce and mainly 
anecdotal. What is known is primarily studied with LSD. 
Liechti et al. found that a few single administrations of 
LSD or related substances within a therapeutic setting may 
have beneficial effects for patients who suffer from anxiety 
associated with severe illness, depression, or addiction [3]. 
Dr Kuypers stated that psychedelics do have effects, but 
these are small and not subperceptual. Furthermore, the 
effects are not only mood enhancing, they can be impairing 
as well. The effects of microdosing are partially in line with 
higher doses; one dose seems to work in healthy volunteers. 
Although data so far suggests that it is safe, repeated dosing 
trials are needed, as most studies involved single doses. 

Even though statistically significant effects have been shown 
[3], the clinical relevance of these effects is unknown. Future 
research should explore anecdotal evidence: does it help 
with depression, attention-deficit/hyperactivity disorder 
(ADHD), and mood? This anecdotal evidence should be 
integrated with data from the studies that have already been 
conducted. Furthermore, Dr Kuypers advises that studies 
assess which psychedelics should be used; either short-
acting, intermediate-acting, and longer-acting. The same 
holds true for the dosing schedules. 

Another important issue is the negative effects, which have 
been observed in animals at the  biological and cognitive 
levels. Some animals showed aggression or had a scruffy 

Figure: Reasons for microdosing [2]

*Other reasons include enhancing empathy and spirituality.
Adapted from Hutten et al. [2].
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appearance. Dr Kuypers ended her talk by stating that she 
wants to reserve psychedelics for people with psychiatric 
indications only. For people who are just looking for a new 
way of relaxing she advises other types of leisurely activities, 
such as a walk in the woods [1].

1. Kuypers KPC. Micro-dosing with psychedelics to enhance mood and performance: 
anecdotes or scientific evidence? EDU.04.02. ECNP Congress 2020.

2. Hutten NRPW. Int J Neuropsychopharmacol. 2019 Jul 1;22(7):426-434. 
3. Liechti ME. Neuropsychopharmacology. 2017 Oct;42(11):2114-2127. 

The PRISM project: focusing on biological 
parameters across neuropsychiatric disorders
PRISM is a multidisciplinary consortium focusing 
on schizophrenia, Alzheimer’s disease, and major 
depression, as these disorders share –to some 
extent– symptomatologies. Renowned researchers in 
neuroscience, psychiatry, and neurology from various 
research institutions, pharmaceutical companies, and 
enterprises are working closely together to develop a 
research programme on biological parameters for these 
neuropsychiatric conditions [1,2].

Dr Hugh Marston (Eli Lilly and Company Ltd, Germany) 
explained that the PRISM project aims to develop a 
quantitative biological approach to the understanding and 
classification of neuropsychiatric diseases [1]. “Hopefully, 
this will lead to the revitalisation of the discovery and 
development of more effective treatments, as this has 
slowed down tremendously over the last decades. The weak 
link between clinical classification and biological causation 
is partly to blame,” Dr Marston said. 

Represented in PRISM are 8 countries (i.e. Belgium, France, 
Germany, Italy, the Netherlands, Spain, Switzerland, and the 
United Kingdom), making it a truly pan-European collabora-
tion. New technologies play a major role in the PRISM project, 
as smartphone behavioural monitoring, (epi-)genetics, 
and neuroimaging techniques allow for deep phenotyping 
a clinical cohort of schizophrenia and Alzheimer’s disease 
patients. The collected data will be combined with existing 
clinical data sets from major European and global disease 
cohorts, which also include patients with major depression. 

“Ultimately, we strive to develop a set of quantifiable 
biological parameters from these data that allow to cluster 
and differentiate patients with schizophrenia, Alzheimer’s 
disease, and major depression who are, or are not, socially 
withdrawn,” Dr Marston explained. An example is the genome-

wide association study of social withdrawal measure 
in 342,461 participants of the UK Biobank in which 604 
genome-wide significant single nucleotide polymorphisms 
and 19 independent loci were identified [3]. 

Dr Marston pointed out that the consortium implemented a 
transdiagnostic clinical study that passed futility analyses 
as well as a parallel preclinical test battery to enable the 
back translation of findings from PRISM’s clinical study. 
“Discussions with EMA on initiating the regulatory path for a 
transdiagnostic digital biomarker have been very promising,” 
Dr Marston concluded [1].

1. Marston HM. The PRISM project; the why, how, and what. PS.05.01. ECNP 
Congress 2020.

2. Kas et al. Neurosci Biobehav Rev. 2019 Feb;97:3-9.
3. Bralten J, et al. Genetic underpinnings of sociability in the UK Biobank. bioRxiv. 

2019. 

Smartphone can support personalised 
medicine in psychiatry
Smartphone technology can support personalised 
medicine, but close collaboration with stakeholders is 
essential to ensure that it fits into clinical practice and is 
relevant for users. Moreover, implementation studies are 
needed, as well as evidence on efficacy and efficiency of 
these interventions [1]. 

“Simply replacing clinicians with an algorithm is not the 
solution but making patients active partners in their treatment 
process is. Smartphones can be used to achieve that goal,” 
according to Prof. Inez Myin-Germeys (Center for Contextual 
Psychiatry, Belgium). She explained the Experience Sampling 
Method, where people are asked many types of questions 
about their daily life. Smartphones can help to give this a 
clinical meaning and bring it into the clinic. 

Prof. Myin-Germeys and colleagues developed an approach 
called Digital Mobile Mental Health, which can support 
personalised medicine. “Individualised data helps to feed the 
discussion between patient and physician. Providing patients 
with feedback on their normal daily life patterns is very helpful 
for self-management and recovery. It is also useful for the 
clinician to define personalised targets for treatment.” 

Digital Mobile Mental Health puts the individual at the centre 
of their treatment, as they collect the data themselves, 
making them active partners. Prof. Myin-Germeys concluded 
that smartphone interventions have a large potential as 
these interventions can have an added value in the clinic. 

MENTAL HEALTH
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“Nevertheless, we need to overcome issues such as privacy, 
data safety, and technology sustainability, amongst others, 
so that it can find its way into daily practice. Only then can 
smartphone intervention help in providing truly person-
centred care in psychiatry.”

1. Myin-Germeys I. Digital self-monitoring: a step towards personalised medicine in 
psychiatry. S21.03. ECNP Congress 2020.

Baby’s heart rate shows stress if their mother 
is depressed or anxious 
Babies aged 3 months whose mothers suffer from 
affective disorders show physiologically stronger signs 
of stress than babies who have healthy mothers. This 
was shown in a study in which 3-month-old babies were 
given a standard stress test. They showed a significantly 
increased heart rate of an average of 8 beats per minute 
during the non-interactive phase; this may result in 
imprinted emotional stress later in life [1]. 

The study was performed with a group of 50 mothers 
and their babies. The mothers were evaluated using the 
Diagnostic Interview for Mental Disorders. One or more 
affective disorders were present in 20 mothers and the other 
30 mothers were the control group. Heart rate variability 
of mothers and their 3-month-old infants was measured 
with ECG during the still-face paradigm (SFP), a 6-minute 
task that engages mother and child in playful and stressful 
situations. Moreover, the children’s behaviour was assessed 
subjectively by their caregivers using the infant behaviour 
questionnaire. 

During the first 2 minutes of the SFP, the mothers were able 
to interact with their babies playfully, while their infants were 

seated on a baby-rocker. No direct physical contact was 
allowed during any of the 3 phases. The beginning of phase 2, 
the stressful phase, was signalled to the mothers by a knock 
on the door; during the following 2 minutes mothers were 
told to gaze at their infants, without making any gestures 
or mimics. The last phase consisted again of 2 minutes of 
playful interaction between mothers and their babies. 

Children of mothers suffering from an affective disorder had 
significantly higher heart rates during the still-gaze situation 
(P=0.048) compared with children from mothers of the 
control group and were classified by their primary caregivers 
as having a more difficult temperament richer in negative 
affection (P=0.041). Furthermore, mothers in the control 
group had notoriously higher heart rates during all 3 phases 
compared with mothers with an affective disorder and the 
mothers´ mean heart rate differed significantly between 
groups (P=0.04). 

These differences between infants and mothers of clinical 
and control groups indicated that infants with a primary 
caregiver suffering from an affective disorder have more 
difficulties learning to cope with stress, which is measurable 
at a young age. It was also demonstrated that mothers without 
an affective disorder are more active when interacting with 
their babies, as well as more reactive to their infant´s needs 
during stressful situations. These results demonstrated 
psychological as well as physiological consequences  
of negative interactions between mothers and their 
infants and calls for early intervention to prevent further 
consequences.

1. Blanco-Dormond F. Heart rate variability in mothers with affective disorders and 
their infants during the still-face-paradigma. P246. ECNP Congress 2020. 

Autism and ADHD
Movement computing promising in analysing 
motor impairment in children with autism 
spectrum disorder
Using movement computing for patient assessment 
enables precise measurements of movements in the 
context of both experimental and at-home settings. 
These methods will likely allow researchers and 

clinicians to distinguish autism spectrum disorder from 
other motor disorders and facilitate improved monitoring 
of children’s progress in more familiar settings such as 
home or school [1]. 

Although autism spectrum disorder (ASD) is mainly 
described as a disorder of communication and socialisation, 
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motor abnormalities are also common. These are significantly 
correlated with social, communicative, and behavioural 
impairments. Mr Thomas Gargot (Hôpital La Pitié Salpêtrière, 
France) and colleagues set up a study to identify computational 
methods to automatise the assessment of motor impairments 
in ASD [1]. This was done by a systematic review of the literature 
between 2000 and 2018, which included all articles discussing 
automatic assessment or new technologies regarding motor 
behaviour in children suffering from ASD. 

Included in the review were 54 relevant articles, exploring static 
and kinetic equilibrium (i.e. posture and walking), fine motor 
skills, motor synchrony, and movements during interaction; all 
of which can be impaired in ASD patients. 

Several devices were employed in these studies to capture 
relevant motor information, such as (3D) cameras, motion 
capture systems, and accelerometers. Since 2012, the number 
of studies has rapidly increased, in parallel with various 
technologies becoming less invasive, more precise, and more 
affordable. Examples are Wii boards and Kinect to record 
balance. Moreover, new algorithms such as deep learning 
enable researchers to measure posture with a simple camera. 
Depth sensors allow simple algorithms to record posture and 
less computational power, which allows for developing real-
time measures in games developed for children with ASD. 

Thus, open-source and in-house software have enabled the 
extraction of relevant data on this topic. In a few cases, these 
technologies have been used in games to measure motor 
status and progress of children with ASD. As a result, Mr 
Gargot and his team are currently evaluating the assessment 
of writing with an electronic tablet using a random forest 
algorithm.

1. Gargot T, et al. Automatic assessment of motors impairments in autism spectrum 
disorders: a systematic review. P114. ECNP Congress 2020.

Screening with ADHD Self-Report accurate in 
girls
The ADHD Self-Report for Adolescents (ASRS-A) could 
be used as a screening tool in speciality treatment 
settings and seems to give better psychometric 
properties in girls than in boys. The screening cut-off 
correctly identified over 80% of girls with attention-
deficit/hyperactive disorder (ADHD). The diagnostic cut-
off increased the probability of an ADHD diagnosis with 
over 40 percentage points [1].

Although ADHD is more prevalent in boys than in girls, 
both sexes experience similar negative consequences of 
this condition [2,3]. Nonetheless, most studies have been 
performed in boys [4]. Early diagnosis is crucial and suitable 
screening and diagnostic tools to identify affected girls are 
therefore much needed [5]. 

Dr Águeda Fernández-Quintana (University of Uppsala, 
Sweden) presented the results of a study that aimed 1) to 
establish adequate clinical cut-off points of the ASRS-A total 
score for the detection and identification of ADHD in girls 
who were referred to Child and Adult Psychiatry (CAP) and 
2) to analyse differences in psychometric properties and 
clinically utility of the ASRS-A by sex. 

Enrolled were 67 girls aged 12-18 years (mean age 15.9 
years) who were referred to CAP in Sweden. They were 
interviewed with the Kiddie Schedule of Affective Disorders 
and Schizophrenia (K-SADS) and they completed the 
ASRS-A. The results were compared with a group of 44 boys 
of the same age (mean age 15.4 years) who were referred to 
the same department. According to K-SADS, 40.3% of girls 
met the diagnostic criteria for ADHD. 

Mean ASRS-A score was 34.61 points. The balanced 
screening cut-off score of ≥30 yielded a sensitivity of 81.5%, 

AUTISM AND ADHD

Table: Diagnostic accuracy scores of 4 new sex-specific cut-off scores of the ASRS-A among girls referred to CAP [1]

ASRS-A Base rate % AUC (95% CI) Sensitivity (%) Specificity (%) Accuracy (%) PPV NPV LR+ (95% CI)

Girls (n=67) 40.3 81.0 (0.69-0.91)

Screening cut-off (≥25 points) 92.6 35.0 58.2 49.0 87.5 1.42 (1.11-1.83)

Diagnostic cut-off (≥43 points 55.6 90.0 72.1 78.9 75.0 5.56 (2.07-14.9)

Balanced screening cut-off 
(≥30 points) 81.5 50.0 62.7 52.4 80.0 1.63 (1.14-2.33)

Balanced diagnostic cut-off 
(≥44 points) 51.9 92.5 76.1 82.4 74.0 6.91 (2.19-21.8)

CAP, Child and Psychiatry in Sweden; ASRS-A, ADHD Self-Report for Adolescents; AUC, area under the curve; PPV, positive predictive value; NPV, negative prediction value; LR+, positive likelihood value.
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specificity of 50.0%, and accuracy of 62.7%. The balanced 
diagnostic cut-off of ≥44 points showed a specificity of 92.5%, 
sensitivity of 51.9%, and accuracy of 76.1% (see Table). The 
outcomes in the sample of boys showed a prevalence of 
ADHD of 68.2%. Researchers indicated that further studies 
in larger samples are necessary to validate these findings.

1. Fernandez-Quintana A, et al. Improving ADHD screening and diagnosis for girls: 
new cut-off scores for The World Health Organization ADHD Self-Report for 
Adolescents (ASRS-A). P.045. ECNP Congress 2020.

2. Nussbaum NL. J Atten Disord. 2012;16(2):87-100. 
3. Halmøy A, et al. J Atten Disord. 2009;13(2):175-87. 
4. Quinn PO & Madhoo M. Prim Care Companion CNS Disord. 2014;16(3):PCC.13 

r01596. 
5. Hamed AM, et al. Front Psychiatry. 2015;6:168. 

No altered fractional anisotropy in ADHD
Altered fractional anisotropy (FA) was not associated 
with attention-deficit/hyperactivity disorder (ADHD) in 
a large, longitudinal study. Continuous monitoring of 
disease symptoms may be more sensitive to FA than 
diagnostic categories. Moreover, the right cingulum 
angular bundle (rCAB) may play a role in the severity of 
hyperactive-impulsive (HI) symptoms [1].

Although ADHD has been related to differences in white 
matter (WM) microstructure, much remains unclear about 
the nature of these WM differences and the clinical aspects 
of ADHD they reflect. In a large longitudinal cohort, Ms 
Christienne Damatac (Donders Institute for Brain- Cognition 
and Behaviour, the Netherlands) and her colleagues 
assessed the association between WM microstructure and 
symptom severity and the development of this association 
was investigated over time. 

Clinical and MRI data was obtained from 654 participants 
(322 were unaffected, 258 were affected, 74 were on the 

subthreshold). Follow-up data was acquired at an average 
of 3.73 years later in a subset of 118 people (53 unaffected, 
43 affected, and 22 on the subthreshold). Automated global 
probabilistic tractography was applied on 18 major WM 
tracts and associations of clinical measures with overall 
brain and tract-specific FA were evaluated with linear mixed-
effects regression models. 

Cross-sectional results indicated a significant association 
between HI and inattention symptoms and FA, and temporal 
interaction effects with tract (both P<0.007). There were 
no significant associations of FA with a current or lifetime 
ADHD diagnosis. Lower FA in the rCAB was associated with 
higher HI symptom severity (PFWE=0.045). There were no 
significant effects for other tracts. 

Longitudinal results showed that less remission of combined 
HI and inattention symptoms were associated with an 
increased FA at follow-up (P=0.048). There was no significant 
association of symptom remission with FA at baseline.

These findings indicate that continuous symptom measures 
of ADHD may be more sensitive to subtle differences in 
FA than diagnostic categories are. Associations of FA with 
ADHD are not uniformly distributed across WM tracts and 
the rCAB in particular may play a role in HI symptoms.

Researchers pointed out that future directions for further 
research may include longitudinal region-of-interest 
tractography analyses in clusters which are found to be 
significant, the use of diffusion-weighted MRI that delivers 
greater resolution at the neurite level, and incorporation of 
dMRI data in addition to the already acquired time points [1].

1. Damatac CG, et al. White matter microstructure in attention-deficit/hyperactivity 
symptoms: cross-sectional and longitudinal effects. P.047. ECNP Congress 2020. 

Role of the Microbiome
The gut-brain axis and obesity
Microbiota are able to modulate ghrelinergic signalling; 
there has been some translational evaluation of effects 
on obesity and the hypothalamic-pituitary-adrenal 
(HPA) axis with supplementation of the probiotic 

Bifidobacterium longum. However, more research is 
needed to assess whether Bifidobacterium longum 
can alter food reward signalling and food-motivated 
behaviour and whether microbiota are involved in 
aberrant food reward signalling in obesity [1]. 



17

The gut-brain axis plays a major role in regulating short- and 
long-term appetite, food reward, and the body’s metabolism, 
Dr Harriët Schellekens (University of Cork, Ireland) explained [1]. 
Ghrelin –the hunger hormone– is pivotal in the regulation 
of homeostatic energy balance, metabolism, and central 
regulation of appetite and reward mechanisms in haedonic 
eating behaviour [2]. Chronic and acute stress can increase 
ghrelin secretion and induces the consumption of caloric 
dense comfort food (i.e. junk food) (see Figure). This has 
been implicated as one of the major contributors to the 
increased prevalence of obesity.

Furthermore, ghrelin is a critical factor at the interface of 
homeostatic control of appetite and reward circuitries, which 
modulates the haedonic aspects of food intake but also 
adds to feelings of anxiety and depression [3]. Therefore, 
the ghrelinergic system is seen as an effective target for the 
development of successful anti-obesity pharmacotherapies, 
Dr Schellekens stated. “These therapies should not be 
focused on appetite alone, but also on selectively modulating 
the rewarding properties of food. This could have an impact 
on the psychological well-being of the individual who 
experiences stress, anxiety, or depression.” 

Microbiota-driven mechanisms of metabolism and central 
appetite regulation play a key role in obesity and diabetes 
mellitus, as gut bacteria alter how humans store fat, balance 
levels of glucose in the blood, and respond to hormones 
that either result in feelings of hunger or satiety. “These 

gut bacteria metabolise food particles; if a ‘wrong’ mix of 
microbiota is present, this can enhance the development of 
obesity or diabetes mellitus starting right from birth [5].” 

It is not surprising that research has focused on altering 
harmful gut bacteria into ‘healthy’ microbiota. This 
may be achieved by supplementation with the probiotic 
Bifidobacterium longum APC1472. In rats, this led to a 
decrease in fat deposits, leptin plasma, corticosterone 
and neuropeptide expression, and an increase in glucose 
tolerance. Similar effects were observed in humans [4]. 
However, this is only the starting point for future research 
which hopefully elucidates the mechanisms and the potential 
for diet and nutrition in promoting overall health.

1. Schellekens H. Novel insights into gut-brain signalling in reward and obesity. 
S.22.01. ECNP Congress 2020.

2. Schellekens H, et al. Pharmacol Ther. 2012 Sep;135(3):316-26. 
3. Schellekens H, et al. Vitam Horm. 2013;91:285-323. 
4. Schellekens H, et al. submitted. 
5. Torres-Fuentes C, et al. Lancet Gastroenterol Hepatol. 2017 Oct;2(10):747-756.

Micronutrient supplementation as treatment 
for psychiatric symptoms
Although the role of micronutrient supplementation 
has been highlighted over the last years, the evidence 
for the effect of broad-spectrum micronutrients to treat 
psychiatric symptoms in adults and children is still 
limited today. More research in larger clinical studies is 
needed [1].

There is no clear definition of broad-spectrum micronutrients. 
“Typically, it contains a combination of different vitamins 
and minerals, combined with botanicals, amino acids, and 
fatty acids,” explained Dr Alexander Häge (ZI Mannheim, 
Germany) [1]. 

The rationale for using broad-spectrum micronutrients 
in psychiatry is that they serve as co-enzymes for the 
synthesis, uptake, and breakdown of neurotransmitters, and 
they are required as co-factors in the energy metabolism 
of neurons. Adding micronutrients could either restore 
an inborn metabolic dysfunction or correct the effects 
of malabsorption due to gastrointestinal inflammation, 
microbiome composition, or mitochondria dysfunction, 
which can lead to reduced energy metabolism of neurons 
and glial cells [2,3]. 

“There is a hype concerning the consumption of vitamins 
and minerals,” Dr Häge said. Although some studies 

Figure: The influence of ghrelin on obesity, anxiety, and depression [2]

Adapted from Schellekens et al. [2]
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investigating micronutrients for the treatment of psychiatric 
disorders, such as impulsivity, inattention, and hyperactivity, 
and other mental health issues, such as mood and stress, 
have reported positive effects, the evidence is still limited. 
Studies in children and adolescents have mainly been open-
label retrospective database analyses, case reports, and 
patient preference studies. Furthermore, a large variability 
in ingredients and doses was used across studies. Double-
blind, placebo-controlled studies with micronutrients in both 
adults and children showed some improvements but no 
group differences in attention-deficit/hyperactivity disorder 
(ADHD) symptomatology. It is quite difficult to draw any 
conclusions from these studies [4,5]. 

Dr Häge briefly discussed the VANTASTIC study, a randomised 
double-blind trial in 180 children and adolescents with high 
levels of impulsivity and irritability. The primary outcome 
measure is the response rate at the end of the placebo-
controlled phase, and completion is scheduled for September 
2022.

1. Häge A. Broad spectrum micronutrients to treat psychiatric symptoms in children 
and adolescents – hype or hope? S.03.01. ECNP Congress 2020.

2. Rucklidge JJ & Kaplan BJ. Expert Rev Neurother. 2013 Jan;13(1):49-73.
3. Rucklidge JJ & Kaplan BJ. CNS Drugs. 2014 Sep;28(9):775-85.
4. Rucklidge JJ, et al. J Child Psychol Psychiatry. 2018 Mar;59(3):232-246.
5. Rucklidge JJ, et al. Br J Psychiatry. 2014;204:306-31.

Substance Abuse
Altered gene expression of endogenous opioid 
system after alcohol exposure in adolescent 
rodents
The endogenous opioid system plays a key role in 
alcoholism. The different regulations of these genes 
are not only linked to the amount of alcohol consumed, 
but also to sex, as demonstrated in a rodent model. 
Therefore, the influence of sex in elucidating the 
mechanism of alcoholism should not be overlooked [1]. 

In alcohol use disorder, the endogenous opioid system genes 
seem to play a pivotal role [1]. For a better understanding 
of how alcohol consumption affects genes transcription, 
it is important to analyse when alcohol consumption 
occurs, especially in critical developmental periods such as 
adolescence. Mr Fabio Bellia (University of Teramo, Italy) 
and colleagues studied the potential effects of alcohol 
consumption in rats during adolescence on opioid system 
gene transcription in adulthood. 

A short-term selection of rats was performed in an 
intermittent-access ethanol-intake protocol to generate 2 
lines of high- and low-ethanol consumption in the animals. 
Twelve high ethanol-consumption animals and 12 low 
ethanol-consumption animals were randomly selected. Their 
brains were dissected 100 days after birth and 40 days after 
the last ethanol intake session. Total RNA was extracted 

and opioid messenger (m)RNA levels were assessed in the 
prefrontal cortex, nucleus accumbens, and ventral tegmental 
area with real-time quantitative polymerase chain reaction. 

The 2 groups of rats exhibited differences in the expression 
of endogenous opioid system genes, observed in adulthood 
in different brain regions. Although there were no major 
differences in the quantity of alcohol consumed, the 
alterations in gene expression were more visible in males 
than in females. The levels of alcohol consumed significantly 
correlated with gene expression, which suggests that the 
altered expression of these genes in the brain is directly due 
to the amount of alcohol consumed during adolescence or is 
attributable to innate differences between the 2 lines.

1. Bellia F, et al. Long-term consequences of alcohol consumption: sex-dependent 
endogenous opioid system genes regulation. P.001. ECNP Congress 2020.

Subgroups in alcohol use disorder based on 
externalising symptoms
Externalising personality and psychopathological 
features such as impulsivity, novelty seeking, and 
aggression have a group-forming effect when it comes 
to patients with alcohol use disorder (AUD). Based on the 
level of externalising symptoms, 3 groups with differing 
levels of externalisation symptoms can be identified, 
which can have implications for treatment decisions [1].
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Researchers led by Dr Bernadett Gál (University of Szeged, 
Hungary) aimed to investigate whether externalising 
symptomatic traits have a clustering effect in a group of 
patients with chronic AUD. They also analysed demographic, 
addiction-related, and internalising symptoms in the 
subgroups. In a sample of 102 patients with AUD, subgroups 
were formed based on anger, physical and verbal aggression, 
hostility, novelty seeking, cognitive and behavioural 
impulsivity, and impatient restlessness. 

Patients were eligible if they had an established DSM-
5 diagnosis of AUD, finished at least primary education, 
and had an IQ >70. Exclusion criteria were a history of any 
psychosis spectrum disorder, progressive neurodegenerative 
disorders, neurological diseases, conditions that affect sight, 
and reported acute alcohol abuse. Mean age was 45.7 years, 
71.2% were men, lifetime alcohol consumption was 18.37 
years, and educational level was divided as follows: 7.8% 
primary education, 70.9% secondary education, and 21.4% 
higher education. 

It emerged that the most reliable model was a model with 
3 subgroups: 1) high value of externalising characteristics 
(12.8%), 2) medium value of externalising characteristics 
(49.0%), and 3) low value of externalising characteristics 
(38.2%) (see Figure). 

Those with a high value of externalising characteristics had 
lower educational attainment, earlier alcohol use, and a 
higher family accumulation compared with the group with 
a low level of externalising characteristics. Those in the 
high-to-moderate level groups had significantly higher levels 
of stress, more severe substance use, and more severe 
depressive and anxiety symptoms than individuals with low 
externalising values [1]. 

There was no difference between the 3 subgroups 
regarding gender distribution, age, and relapses leading to 
hospitalisation. Externalising and internalising symptoms 
can co-occur. These findings underline the heterogeneity of 
AUD patients and may aid in identifying individuals who may 
benefit from different clinical decisions. 

1. Gál B-I, et al. Chronic alcohol use disorder and externalising personality 
characteristics. P.014. ECNP Congress 2020.

New drugs for alcohol use disorder to focus on 
combination therapy 
When searching for effective therapeutic options for 
patients with alcohol use disorder (AUD), research should 
combine several compounds rather than focusing on a 
single compound [1].

According to Dr Hamid Noori (Max Planck Institute for 
Biological Cybernetics, Germany), AUD is characterised 
by multiscale complexity, which not only shows in the 
multitarget molecular action of ethanol but also in the 
diversity of neurochemical and functional response patterns, 
as well as the different patterns of alcohol abuse and its 
behavioural consequences. 

Neurochemistry has been used for decades by in vivo 
microdialysis to screen acute and chronic drug effects on 
brain chemistry. However, the effects are very local and do 
not necessarily relate to the complete system. “We need to 
realise that there is a large amount of data available; around 
215,000 studies have used this technique. If we were able 
to use this data and convert it properly for each brain region 
(which would be valid for the whole brain), it could provide us 
with all-brain fingerprints for psychiatric drugs.” 

Dr Noori and his team took a different approach and focused 
on big data. After data screening and the application of 
several inclusion criteria, they selected approximately 4,000 
studies. This resulted in an open-access database with data 

Figure: Profiling of the 3 AUD subgroups [1]
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on 200,000 rats and 258 drugs (antidepressants, anxiolytics, 
antipsychotics, and psychostimulants). The drugs are either 
clinically approved or experimental compounds. 

Regarding the rats, 96% were male and 80% adult. By applying 
big-data analyses, they found that traditional classes of 
drugs like antidepressants do not necessarily relate to their 
neurobiology. When assessing the effect of an antidepressant 
on a systematic level, it could not be distinguished from 
an anxiolytic drug, Dr Noori stated. “We also saw a major 
overemphasis on specific neurochemical systems, such as 

the dopamine system. This is not necessarily the best target 
to select because it is not a biomarker for particular drugs, 
for it reacts to everything,” Dr Noori said. “These findings only 
emphasise that there is a mismatch between indications of 
neuropsychiatric drugs and their effects, which also affects 
their use in AUD. Therefore, a broader look into the therapeutic 
use of various drugs and compounds seems feasible.”

1. Noori HR. Systemic neurochemical fingerprinting of clinically approved and 
experimental neuropsychiatric drugs: implications for pharmacotherapy of AUD. 
S.02.03. ECNP Congress 2020. 


