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Dear colleagues,

Brain disorders, such as Autism Spectrum Disorder (ASD) 
and Major Depressive Disorders, 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 pharmaceutical industry. 

New developments in this field of research were 
presented at the yearly neuroscience applied congress 
of the ECNP, an 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 2021 congress in Lisbon. 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.  Highlighted in this report are, for example, recent 
findings from the AIMS-2-TRIALS consortium revealing 
biomarkers for patient stratification in ASD, and the work 
of Brain Prize winner Jes Oleson on Migraine. In addition, 
the Covid-19 pandemic has provided a large burden on 
mental health, and several studies report on its impact 
on patients and their treatments.

Kind Regards,
Martien Kas

Letter from the Editor

CONFERENCE REPORT - ECNP 2021
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Anxiety and Stress

Table: Panic symptom list-IV CO2 challenge results at day 6 [1]

Arm 1 Arm 2 Arm 3

PBO JNJ-3215 
25mg PBO JNJ-3215 

90gm PBO ALP

Number 12 12 12 13 14 13
Pre-CO2 
Mean (SD)

1.3 
(2.30)

1.3
(2.30)

1.8
(1.96)

1.5
(1.66)

1.4
(2.56)

1.2
(1.72)

Post-CO2 
Mean (SD)

13.1 
(7.22)

11.9
(6.35)

19.3 
(12.55)

16.2 
(12.67)

15.8 
(8.01)

12.5 
(6.92)

Change from 
Baseline 
Mean (SD)

11.8
(5.95)

10.7
(5.91)

17.5
(12.82)

14.7
(12.79)

14.4
(6.48)

11.3
(5.83)

LS Mean 11.833 10.667 16.55 14.244 13.924 10.48
Diff. of LS 
Means (SE)

-1.167 
(1.024)

-2.306 
(0.904)

-3.444 
(1.478)

80% CI (-2.581; 
0.248)

(-3.555; 
-1.058)

(-5.487; 
-1402)

P-value 0.1418 0.0153 0.0222
ALP, alprazolam; PBO, placebo. 

a significant reduction in CO2-induced fear and anxiety 
symptoms versus placebo. The difference of marginal 
means in the PSL-IV was -2.3 (P=0.0153; see Table). The 
tested therapeutic dose of alprazolam also had a significant 
anxiolytic effect, with a difference in marginal means versus 
placebo of -3.4 (P=0.0222). No serious side-effects were 
detected. The most frequently reported adverse events, all 
mild in severity, were somnolence and headache.

These results support the safety, tolerability, and anxiolytic 
effects of JNJ-61393215. They additionally validate CO2 
exposure as a translational cross-species experimental model 
to evaluate the therapeutic potential of novel anxiolytic drugs. 

1. Schmidt M. The anxiolytic activity of the orexin-1 receptor antagonist JNJ-
61393215 in preclinical and clinical panic anxiety models. S.09.05, ECNP 2021 
Congress, 2–5 October.

A pragmatic guide to the updated IBS guidelines
Based on the recently updated IBS Guidelines of the 
British Society of Gastroenterology, Dr Maura Corsetti 
(Nottingham University Hospital, UK) presented an update 
of the current management of irritable bowel syndrome 
(IBS) to offer a pragmatic guide to clinicians [1,2].

Functional bowel disorders account for most referrals to 
gastroenterologists and have a prevalence of around 25% in 
the general population [3]. IBS is one of the most frequent 
functional disorders, with a prevalence of about 10% in 
Western countries. Due to its chronic nature, up to 50% of 
patients will consult a physician for their IBS symptoms. IBS 
is characterised by the presence of recurrent abdominal pain, 
on average at least 1 day per week in the last 3 months, and 
it is associated with 2 or more of the following symptoms: 
symptoms related to defecation, change in frequency of 
stool, or change in appearance of stool. 

Dr Corsetti stressed the importance of explaining to the 
patient that it can be hard to find a balance between treating 
constipation without first worsening the pain. She also 
warned that opioid use is not a problem confined to the United 
States: she was “shocked” to find its use to be widespread in 
the United Kingdom as well. There is no evidence to suggest 

Anxiolytic activity of a novel orexin-1 receptor 
antagonist
The orexin system and particularly the orexin-1 receptor 
(OX1R) may be involved in the pathophysiology of panic 
and anxiety disorders. The results of a first-in-human, 
single and multiple ascending dose study showed that 
selective OX1R antagonists may constitute a potential 
new treatment strategy for panic-related and anxiety-
related disorders [1].

Dr Mark Schmidt (Janssen, Belgium) shared the results of a 
study that evaluated the safety, pharmacokinetic, and pharma-
codynamic properties of a novel selective OX1R antagonist 
called JNJ-61393215. Anxiolytic effects were evaluated 
both in rats and healthy male human participants using CO2 
challenges. Participants were first screened to see whether they 
were sensitive to the anxiogenic effects of 35% CO2 inhalation. 
A total of 39 healthy, male participants were then randomised to 
receive either placebo or one of the following active treatments: 
JNJ-61393215 25 mg, JNJ-61393215 90 mg, or alprazolam 1 
mg twice daily for 7 days. After 6 days of treatment, participants 
were subjected to CO2 exposure. The primary outcome of the 
study was symptoms of anxiety induced by the CO2 challenge 
measured with the Panic Symptom List (PSL-IV).

In rats, JNJ-61393215 demonstrated dose-dependent 
attenuation of CO2-induced, panic-like behaviour. In healthy, 
male humans, 90 mg JNJ-61393215 was associated with 
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that opioids can offer long-term relief from IBS-related pain. 
They can paradoxically increase bowel pain: narcotic bowel 
syndrome (NBS) or opioid-induced hyperalgesia are known 
adverse effects of opioid use.

Dr Corsetti also emphasised that IBS treatment starts at the 
time of diagnosis, meaning that the described symptoms 
directly influence the choice of treatment(s) for each particular 
individual case. “The first consultation is part of the treatment,” 
as she phrased it. She offered the following advice:
• Evaluate symptoms carefully, showing an interest in the 

patients’ clinical history.
• Never say “you do not have anything serious,” but make a 

precise diagnosis (i.e. IBS functional dyspepsia, functional 
constipation, NBS).

• Explain in simple terminology what the most likely cause 
of the symptoms is.

• Reassure the patients that IBS does not increase the risk 
of cancer or organ disease.

• Involve the patients in the decision on how to treat the pain.

Treatment options according to the 2021 IBS Guidelines of the 
British Society of Gastroenterology are shown in the Figure. 

Figure: Treatment options according to BSG IBS Guidelines 2021 [2]

Manage in
primary carePatient with IBS Clear explanation and patient-centered

discussion of IBS
Succes

Succes

Failure

Succes

Failure

Direct treatment
according to symptoms

Failure or patient declined

Abdominal pain or
mixed symptoms
(IBS-M or IBS-U)

*Antispasmodic e.g.,
hyoscine, or

peppermint oil

Diarrhoea
(IBS-D)

Succes Succes

Constipation
(IBS-C)

*Laxative

Failure FailureFailure

FailureFailure

Manage in
primary care *Loperamide

Succes

Succes Succes Succes

Manage in
primary care

Manage in
primary care

‡Gut-brain
neuromodulator

e.g., TCA or SSRI

*Secretagogue or
5-HT4 agonist

Refer for IBS-specific CBT or gut-directed hypnotherapy,
if available and patient amenable±

Failure

Manage in
primary care

*5-HT3 receptor
antagonist,

eluxadoline, rifaximin

Manage in
primary care

Manage in
primary care

Failure

Good communication, 
dietary and lifestyle
advice

First-line 
treatments

Second-line 
treatments

Psychological 
therapies

*Simple lifestyle and dietary advice†,
including discussion of exercise

and relaxation, and probiotics

Dietician referral ± 
low FODMAP diet if 

patient amenable

Reprinted from Vasant DH, et al. Gut. 2021;70(7):1214–40. Copyright 2021, with permission from BMJ Publishing Group Ltd.

*Review efficacy after 3 months of treatment and discontinue if no response. †As per the National Institute for Health and Care Excellence IBS dietary advice sheet, plus consider ispaghula. ‡TCAs should be first choice, 
starting at a dose of 10 mg at night, and titrating slowly (e.g. by 10 mg/week) according to response and tolerability. Continue for at least 6 months if the patient reports symptomatic response. ±Where available locally, and 
based on patient preference, psychological therapies can be considered at an earlier stage, but are recommended strongly when symptoms are refractory to drug treatment for 12 months.

5-HT, 5-hydroxytryptamine; CBT, cognitive behavioural therapy; FODMAP, fermentable oligosaccharides, disaccharides and monosaccharides and polyols; IBS-C, IBS with constipation; IBS-D, IBS with diarrhoea; IBS-M, IBS with 
mixed bowel habits; IBS-U, IBS unclassified; SSRI, selective serotonin reuptake inhibitor; TCA, tricyclic antidepressant.

Dr Corsetti advised caution with restrictive diets. Supervision 
by a dietician is very important. Patients have often already 
restricted themselves in their diet “in ways that do not 
make any sense;” as many as 10% suffer from an avoidant/
restrictive food intake disorder.

Evidence is present, albeit limited, on the effectiveness 
of neuromodulators in IBS. Dr Corsetti herself has used 
these medications since the beginning of her 20 years of 
clinical experience. She shared some approaches she has 
developed over the years in collaboration with psychiatrists. 
She frequently starts a tricyclic antidepressant, or a selective 
serotonin reuptake inhibitor (SSRI) if anxiety and depression 
are major components of the patients’ problem. She starts 
with very low doses (e. g. amitriptyline 5–10 mg; citalopram 
5–10 mg; sertraline 25–50 mg) daily for 10–20 days and she 
explains that the pain and/or anxiety may worsen at first. 
To assess the response, a follow-up appointment is booked 
after 2 months. In case of suboptimal response, combining 
neuromodulators may be considered.

1. Corsetti M. Managing psychiatric comorbidity in irritable bowel syndrome: stuck in 
a revolving door? S.17.04, ECNP 2021 Congress, 2–5 October.

2. Vasant DH, et al. Gut. 2021;70(7):1214–40.
3. Sperber AD, et al. Gastroenterology. 2021;160(1):99–114.

https://gut.bmj.com/content/70/7/1214
https://www.gastrojournal.org/article/S0016-5085(20)30487-X/fulltext?referrer=https%3A%2F%2Fpubmed.ncbi.nlm.nih.gov%2F
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Autism
Finding biomarkers for improved patient 
stratification
When developing new drugs for autism, its large 
neurobiological heterogeneity poses a challenge. Thus, 
it is important to identify and validate biomarkers 
that allow stratifying autism into biologically more 
homogeneous subgroups. This was the aim of the 
various biomarker analyses by the AIMS-2-TRIALS 
consortium presented at the ECNP 2021 Congress. 

The overarching aim of AIMS-2-TRIALS, which stands for 
Autism Innovative Medicine Studies-2-Trials, is to explore 
the biology of autism to tailor treatments and develop new 
medication.

Recent treatment approaches have focused on the 
neuropeptide oxytocin, which regulates aspects of social 
behaviour in mammals. Dr Hanna Hörnberg (Max Delbruck 
Center for Molecular Medicine, Germany) presented research 
on the impact of genetic factors associated with autism on 
oxytocin signalling [1]. The results showed that mice carrying 
an autism-associated mutation in neuroligin-3 (NlGN3) have 
impaired oxytocin responsiveness in dopaminergic neurons 
and altered social recognition. Unexpectedly, the loss of NlGN3 
was accompanied by a disruption of translation homeostasis 
in the ventral tegmental area (VTA). NlGN3 knockout mice were 
treated with ETC-168, a novel, highly specific, brain penetrant 
inhibitor of mitogen-activated protein kinase interacting 
kinases ½ (MNK ½). MNK inhibition was found to restore 
protein synthesis rate and social behaviour. It also improved 
learning in a fragile-X mouse model. Side effects were modest. 
“Targeting protein synthesis by inhibiting MNK kinases restored 
part of the translation machinery, the response to oxytocin, as 
well as social behaviour,” Dr Hörnberg added.

In another presentation, Dr Emily Jones (Birkbeck University 
of London, UK) presented the results of a study of neural 
measures of social expertise that may stratify biomarkers for 
autism [2]. The N170 is a negative deflection in the event-related 
potential (ERP) waveform over occipitotemporal electrode sites 
approximately 130–200 ms after perception of a visual event 
that marks face structural encoding (i.e. recognising a face as 
such) and is differentially sensitive to individual facial features. 

The expertise-based neural response to faces is slower in 
children and adolescents with autism and is related to autism-
linked genetic variation. The results of the study showed that 
these neural responses can predict individual variation in later 
social functioning. According to Dr Jones, N170 may yield 
fruitful potential stratification and prognostic biomarkers.

Other research illustrated the impact that genetic  heterogeneity 
in neurodevelopmental conditions has on brain connectivity [3]. 
Dr Clara Moreau (Institut Pasteur, France) described that effect 
sizes of copy number variation syndromes (CNVs) associated 
with autism and schizophrenia on functional connectivity 
are consistent with their effects on cognitive ability; however, 
effects on psychiatric conditions in terms of polygenic risk 
score (PRS) were almost undetectable. “This could mean PRS 
are too heterogenous for neuroimaging studies,” Dr Moreau 
said. Still, genetic risks (both common and rare) for autism 
and schizophrenia did converge on the thalamus and the 
somatomotor network.

Prof. Louise Gallagher (Trinity College Dublin, Ireland) presented 
some of the work her group has done, identifying translational 
biomarkers in rare genetic synaptopathies associated with 
autism [4]. She concentrated on 2 CNVs: Phelan-McDermid 
syndrome and neurexin 1 (NRXN1) deletion, which are both 
synaptopathies. This means impacted genes are directly 
expressed at the synapse, and the rates of autism and other 
neuropsychiatric disorders is increased in both conditions. 
A first exploratory neuroimaging study of a cohort of NRXN1 
deletion carriers revealed a significantly higher number of 
errors in the Spatial Working Memory (SWM) and a numerically 
lower score on the Emotion Recognition Test (ERT). Significant 
differences were detected in within-network functional 
connectivity in the visual and ventral attention networks, but 
these were not correlated to brain-behaviour relationships. A 
poorer segregation of networks in NRXN1 deletion carriers that 
was found may suggest a disconnectivity phenotype.

1. Hörnberg H. Pharmacological rescue of social behaviour in a mouse model of 
autism. S.20.02, ECNP 2021 Congress, 2–5 October.

2. Jones E. Towards stratification biomarkers for ASD: neural measures of social 
expertise. S.20.03, ECNP 2021 Congress, 2–5 October.

3. Moreau CA. The genetics of autism from risk to resilience. S.20.01, ENCP 2021 
Congress, 2–5 October.

4. Gallagher L. Translational biomarkers in rare genetic synaptopathies associated 
with autism. S.20.04, ENCP 2021 Congress, 2–5 October.
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Sex similarities and differences in the 
neurobiology of aggression
Functional MRI studies demonstrated that conduct 
disorder (CD) is associated with abnormal brain 
function and connectivity, and impaired neuroendocrine 
responsivity in adolescents (boys and girls). The 
observed sex-specific effects of CD on responses 
in some brain regions and structural connectivity in 
some tracts may partly explain sex differences in the 
presentation and course of CD [1].

Dr Graeme Fairchild (University of Bath, UK) and colleagues 
conducted functional and structural MRI experiments 
to study neural responses during emotional and neutral 
face processing and structural connectivity, using Tract-
Based Spatial Statistics in adolescents with CD and sex-
matched typically developing (TD) controls. Also measured 
were cortisol, oxytocin, and testosterone responses to a 
standardised psychological stress induction procedure (the 
Trier social stress test). Participants were divided into 4 
groups: CD boys, CD girls, TD boys, and TD girls.

Neuroimaging findings showed common effects of CD in 
boys and girls, including common increases in striatal activity 
to emotional faces and altered corpus callosum connectivity. 
Sex differences were found in certain imaging measures, 
such as CD-related effects on amygdala responses to angry 
faces, which were highest in CD boys and lowest in CD girls.

Neuroendocrine stress reactivity demonstrated that boys and 
girls with CD had blunted cortisol, testosterone, and oxytocin 
responses to psychological stress, albeit at different time 
scales: cortisol and testosterone response was slower, that 
of oxytocin much faster. This was the case despite strong 
increases in feelings of stress and anxiety in all 4 groups, 
suggesting a reduced coordination between physiological 
and psychological stress response systems in CD.

One of the mechanisms that could explain this blunted 
hormonal stress response in CD individuals, could be allostatic 
load, Dr Fairchild suggested. “These kids have been under 
much more stress throughout their lives, had high levels of 
adversity and maltreatment; therefore their hypothalamic–
pituitary–adrenal axis and other neuroendocrine systems 

simply do not function as well or need much higher levels of 
stress to show a hormonal influx.”

1. Fairchild G. Sex similarities and differences in the neurobiology of 
aggression: evidence from structural and functional neuroimaging and stress 
neuroendocrinology. S.01.01, ECNP 2021 Congress, 2–5 October.

Risky driving and lifestyle may have a common 
psychobiological basis
A study found significant associations between risky 
traffic behaviour, accidents, and lifestyle aspects such as 
consumption of alcohol, junk food, or energy drinks, as well 
as engaging in vigorous physical activity. This relationship is 
associated with genetic variation in serotonin metabolism. 
Therefore, risky behaviour in driving and in daily life may 
have a common psychological basis [1].

The current study aimed to examine whether people with 
less healthy lifestyles take more risks in traffic, and whether 
impulsivity and the serotonin transporter genotype could 
mediate or moderate such associations. First author Dr 
Tõnis Tokko (University of Tartu, Estonia) explained that 
psychological, genetic, and biochemical data were obtained 
from the Estonian Psychobiological Study of Traffic 
Behaviour (EPSTB) as well as police and insurance records. A 
sample of 817 drivers (50.8% women, mean age 36.6 years) 
of the EPSTB participated in the study. They filled out lifestyle 
questionnaires to measure factors such as impulsivity and 
aggression, and underwent a series of blood tests and 
genetic analyses. 

Numerous associations –but not causalities– were found 
between everyday risk taking and risky driving. For example, 
participants who consumed energy drinks at least once a 
week were twice as likely to exceed speed limits as those 
who consumed energy drinks less often (14.6% vs 7.5%; 
χ2=7.21; P=0.007). Dr Tokko suggested that energy drink 
consumption may be related to a need for excitement, rather 
than the drinks themselves being a direct cause of traffic 
violations. The drivers’ underlying psychological makeup may 
lead them to speed in traffic and to want to consume more 
energy drinks or junk food. Similarly, psychological tests 
showed that those with fast decision-making skills were 
11% more likely to speed, and those with higher excitement 
seeking behaviour were 13% more likely to speed.

Behavioural Disorders
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Moreover, the serotonin transporter gene promoter 
polymorphism (5-HTTLPR) has been associated with 
impulsivity, alcohol use, speed limit exceeding, and traffic 
accidents. Genotyping revealed that 5-HTTLPR was not 
directly associated with speeding, but carriers of the 
5-HTTLPR s-allele had higher AUDIT scores if they were junk 
food eaters and vice versa.

1. Tokko T, et al. Unhealthy lifestyle is associated with risk-taking in traffic and 
moderated by the serotonin transporter gene promoter polymorphism. P.0318, 
ECNP 2021 Congress, 2–5 October.

Cannabidiol for cannabis cessation shows 
positive results
In the first, randomised clinical trial of cannabidiol 
(CBD) for cannabis use disorder, CBD 400 mg and 800 
mg were safe and more efficacious than placebo in 
reducing cannabis use. CBD also showed some potential 
for reducing anxiety, depression, cannabis withdrawal 
symptoms, and tobacco use. CBD has the potential to 
address a substantial unmet clinical need [1,2].

Addiction to cannabis has seen a large rise over the last decade 
and has emerged as the primary reason for first-time admission 
to drug addiction treatment, according to Dr Tom Freeman 
(University of Bath, UK). This rise mirrors the increasing potency 
of cannabis in Europe, which has made it more harmful and 
addictive. Cannabis use disorder affects about 22% of cannabis 
users and is characterised by a problematic pattern of use with 
clinically significant impairment or distress, such as craving, 
tolerance, and inability to control use.

A phase 2, double-blind, placebo-controlled adaptive Bayesian 
trial was designed to evaluate the most efficacious dose of 
CBD for reducing cannabis use (NCT02044809). The first 
primary endpoint was biological reduction (i.e. reduced urinary 
THC-COOH:creatinine ratio), and the second was self-reported 
reduction (i.e. days of abstinence). The 48 participants 
underwent motivational interviewing and were randomised to 
placebo (n=12), CBD 200 mg (n=12), CBD 400 mg (n=12), or 
CBD 800 mg (n=12). At interim analysis, after 24 weeks, CBD 
200 mg was found to be inefficacious and was eliminated from 
the trial. In the second stage, an additional 34 participants 
were randomised to placebo (n=11), CBD 400 mg (n=12), or 
CBD 800 mg (n=11). 

At final analysis, CBD 400 mg and 800 mg met both primary 
endpoints. For urinary THC-COOH:creatinine ratio, the 
probability of being the most efficacious dose versus placebo 
had a high certainty of 0.9995 for CBD 400 mg and 0.9965 for 

800 mg. When abstinent from cannabis, this probability was 
0.9966 and 0.9247, respectively. Furthermore, some evidence 
was found for reduction in cannabis withdrawal symptoms, 
tobacco use, and depression and anxiety symptoms following 
CBD compared with placebo. Safety and compliance were 
both excellent. Dr Freeman warned that these results should 
not be generalised to CBD wellness products.

1. Freeman TP. Cannabidiol: a novel treatment for cannabis cessation? S.16.03, ECNP 
2021 Congress, 2–5 October.

2. Freeman TP, et al. Lancet Psychiatry. 2020;7(10):865–74.

Somatic comorbidities of ADHD: 
epidemiological and genetic data
Individuals with higher ADHD polygenic liability have a 
slightly increased risk for several physical health issues 
in mid-to-late life. The evidence for cardio-metabolic 
associations was the most consistent. The results for 
migraine illustrated that pathways can differ between 
and within disease domains [1].

Emerging evidence suggests an increased risk of several 
somatic health conditions in individuals with ADHD, but the 
extent of the risk and the underlining aetiology of somatic 
comorbidity are not well known. Weak-to-moderate genetic 
associations have been found between ADHD and obesity, 
type-2 diabetes, asthma, certain autoimmune disorders, and 
migraine. Dr Isabell Brikell (Karolinska Institutet, Sweden) 
presented the results of 2 recent studies on the physical 
health of ADHD patients in mid-to-late life, using 2 Swedish 
national registers with family data.

One of the studies used Swedish register data to map 
phenotypic and aetiological associations between ADHD and 
physical conditions in adulthood [2]. Analyses in 10,645 twins 
demonstrated that adults with ADHD are at an increased risk 
for 34 of 35 investigated somatic conditions. The strongest 
associations were with neurological, respiratory, metabolic, 
and musculoskeletal conditions. Most conditions showed 
familial associations with ADHD, which seemed to be 
largely driven by genetic factors, except for neurological and 
age-related disorders. Migraine was the only neurological 
condition associated with ADHD, almost entirely due to 
shared genetics. 

The second, ongoing study looks at the contribution of ADHD 
polygenic risk to somatic health problems. The results so far 
highlight that patients with a higher ADHD polygenic liability 
have an increased risk –albeit small– for several physical 
health issues in mid-to-late life, especially cardio-metabolic 

http://clinicaltrials.gov/show/NCT02044809
https://www.thelancet.com/journals/lanpsy/article/PIIS2215-0366(20)30290-X/fulltext
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issues (see Figure). This association seems to be mediated 
by modifiable factors such as alcohol abuse, smoking, BMI, 
and education. A limited association was found between the 
nervous system and age-related disorders, except for migraine.

Figure: ADHD polygenic risk score associations [1]
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1. Brikell I. Somatic comorbidites of ADHD: epidemiological and genetic evidence. 
S0.04.03, ECNP 2021 Congress, 2–5 October.

2. Du Rietz E, et al. Lancet Psychiatry. 2021;8(9):774–83.

Novel approaches to understanding the social 
brain
In a symposium on elucidating social dysfunction, the 
social brain was approached from different disciplines. 
Findings were presented on the neural basis of helping 
behaviour under threat, and a novel model of social 
anxiety disorder (SAD) was proposed [1,2].

SAD is primarily characterised by intense fear and avoidance 
of various benign/common social situations. SAD is the third 
most common psychiatric disorder, with a lifetime prevalence 
of 12%. While highly common, there are few experimental 
models or specific treatments for the disorder.

Dr David Slattery (Goethe University, Germany) described a 
novel animal model that specifically induces social anxiety 
without potentially confounding alterations in other behavioural 
measures. In this Pavlovian social fear conditioning (SFC) 
model, mice were given an electric foot shock each time they 
investigated the social stimulus in front of them, an unfamiliar 

male mouse. SFC was found to be a useful model to study 
social fear. It induced both short-term and long-term specific 
fear of social stimuli, and this fear sensitised over time. The 
researchers then wanted to see whether oxytocin is a viable 
target for anxiety disorders. Neuropeptides, with discrete 
synthesis and receptor sites, emerge as viable candidates with 
a growing research focus on oxytocin. The results showed that 
oxytocin receptor expression increased but oxytocin release 
decreased in socially fearful mice. Administering oxytocin 
abolished social fear.

Dr Slattery explained that people with SAD have an altered 
microbiome. To explore causality in SAD, faecal microbiota 
transplantation (FMT) was used: human faecal microbiota 
were transplanted into mice. FMT did not affect baseline 
behaviour but potentiated the effect of SFC. 

Helping behaviour has been observed in different species, especially 
mammals. This type of behaviour is especially puzzling when it 
occurs under threatening circumstances, according to Dr Joana 
Vieira (Karolinska Institute, Sweden). Helping under threat occurs 
in the presence of 2 salient cues: the distress of another individual 
and the threat. Little is known about the role of the observer’s own 
threat responses on helping behaviour: do they help or hinder 
other-oriented care? Dr Vieira and colleagues examined the 
impact of threat imminence on helping, both at a behavioural and 
a neural level. Healthy adults (n=98) made trial-by-trial decisions 
about whether to help a co-participant avoid an aversive shock at 
the risk of receiving a shock themselves. Helping decisions were 
prompted under imminent or distal threat. Regardless of how 
likely participants were to receive a shock themselves, they helped 
the co-participant more under imminent than under distal threat. 
Responses were faster and heart rate increased during imminent 
compared with distal threats. 

Dr Vieira concluded that there are striking parallel responses 
to imminence of threats directed at oneself and others. Own 
responses to threatening events influence our decisions to help 
others under threat. Specifically, neural representation of the 
threat –and not the other’s distress– in key defensive regions 
like the amygdala guide helping. These findings may imply 
that defensive and altruistic tendencies may be convergent 
rather than conflicting. This has important implications for the 
way we regard interpersonal consequences of disorders of 
fear and anxiety and their treatment.

1. Slattery DA. Novel insights into social fear. S.14.02, ECNP 2021 Congress, 2–5 
October.

2. Vieira JB. Neural basis of helping behaviour under threat. S.14.04, ECNP 2021 
Congress, 2–5 October.

https://www.thelancet.com/journals/lanpsy/article/PIIS2215-0366(21)00171-1/fulltext
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Alcohol consumption during lockdown
A survey among the Dutch population on the impact of 
the COVID-19 lockdown revealed that roughly a quarter 
of participants drank less alcohol than before lockdown, 
half did not alter their intake, whereas a quarter drank 
more [1].

Data on the number of drinks and drinking days per week 
were collected for 3 months preceding the first Dutch 
lockdown (15 January–14 March 2020) and during this 
first lockdown (15 March–11 May 2020). Also assessed 
were stress, coping with stress, perceived immune fitness, 
and COVID-19 symptoms and severity. For each variable, 
differences (Δ) between lockdown and pre-lockdown were 
calculated.

The mean age of the 761 participants was 42 years and 62% 
were women. The lockdown period was associated with poorer 
mood and increased stress (all P<0.0001). Both the Δ stress 
and coping with stress scores correlated significantly with the 
quantity and frequency of alcohol consumption. Additional 
significant correlations were found between on the one hand 
Δ perceived immune fitness, and on the other hand Δ stress, Δ 
coping with stress, and the Δ quantity of alcohol intake.

About half of participants (50.4%) did not alter their weekly 
alcohol consumption during lockdown, 25.9% reported a 
decrease, and 23.8% an increase. The latter group experienced 
the highest increase in stress (P=0.025) and performed 
poorest in coping with stress (P=0.001). Of note, increased 
alcohol consumption was associated with poorer perceived 
immune fitness (P=0.012), and with a higher presence 
(P=0.013) and severity (P=0.007) of COVID-19 symptoms. 
The authors assume this may be explained by applying less 
effective strategies for lockdown-related stress.

A critical review of studies that evaluated the impact of 
COVID-19 lockdowns on alcohol consumption yielded similar 
results [2]. Included were 31 studies, with a total of 94,630 
participants. The findings showed that during the COVID-19 
lockdown, about half of the individuals did not change their 
alcohol intake. About a quarter increased their alcohol 
consumption during the lockdown, which was associated with 

negative mood, increased stress, poorer health, and increased 
susceptibility to COVID-19 symptoms. Stress and coping with 
stress were important determinants of alcohol intake.

1. Merlo A, et al. Coping with stress and alcohol consumption during COVID-19 
lockdown. P.0307, ECNP 2021 Congress, 2–5 October.

2. Hendriksen P, et al. Factors affecting alcohol use during COVID-19 lockdown: a 
critical review. P.0011, ECNP 2021 Congress, 2–5 October.

Post-COVID-19 depression responds well to 
SSRIs
Antidepressants typically have a moderate response 
rate of 40–60%, but this rate seems to be higher in post-
COVID-19 depression. In a pilot study, a rapid response 
to first-line antidepressants was observed in over 90% 
of patients, irrespective of clinical variables [1].

Considering the possible anti-inflammatory and antiviral 
properties of selective serotonin reuptake inhibitors (SSRIs), 
post-COVID-19 depression triggered by infection and 
sustained by infection-related systemic inflammation could 
particularly benefit from antidepressant treatment, explained 
Dr Mario Mazza (San Raffaele University, Italy).

The study included 56 adult patients with depressive episodes 
in the 6 months following a SARS-CoV-2 infection. The severity 
of depression was rated at baseline and 4 weeks into treatment 
using the Hamilton Depression Rating Scale (HDRS). Response 
was defined as a 50% reduction in HDRS score. Patients were 
treated with sertraline (n=26), citalopram (n=18), paroxetine 
(n=8), fluvoxamine (n=4), and fluoxetine (n=2).

Of the 56 participants, 53 (91%) were clinical responders to SSRI 
treatment. Age, sex, mood disorder history, or hospitalisation 
for COVID-19 did not affect response. HDRS score significantly 
decreased (F=618.90, P<0.001), irrespective of sex (F=0.28; 
P=0.599), mood disorder history (F=0.04; P=0.834), and SSRI 
used (F=1.47; P=0.239).

The authors remarked that mounting evidence suggests anti-
depressants may:
•  decrease markers of inflammation;
•  inhibit acid sphingomyelinase, preventing the infection of 

epithelial cells with SARS-CoV-2;

COVID-19
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•  prevent the COVID-19-related cytokine storm by 
stimulating the σ-1 receptor;

•  exert antiviral effects via lysosomotropic properties; and
•  inhibit platelet activation [2].

1. Mazza MG, et al. Rapid antidepressant response to first-line selective serotonin 
reuptake inhibitors in post-COVID-19 depression. P.0404, ECNP 2021 Congress, 
2–5 October.

2. Hoertel N, et al. Mol Psychiatry 2021:1–14.

Impact of COVID-19 on patients with psychotic 
disorders
Patients who have psychotic disorders and/or use anti -
psychotic drugs have a decreased risk of SARS-CoV-2 
infection. However, if they get COVID-19, the risk of hospital-
isation and, possibly, death is increased. Appropriate 
COVID-19-related prevention, detection, and provision of 
care for people with severe mental illness are called for [1].

People with chronic psychosis have higher rates of physical 
illness and respiratory infections than the general population. 
In addition, their symptoms may reduce their ability to comply 
with restrictive measures. Dr Amir Krivoy (Tel-Aviv University, 
Israel) and colleagues designed a study to determine whether 
psychotic disorders or the use of antipsychotic medications 
are risk factors for infection with SARS-CoV-2 and for a more 
severe course of illness and mortality.

In the first part of the study, data was analysed of 554,287 
people with PCR test results for SARS-CoV-2 infection 
between 1 March and 31 August 2020. Of these, 33,287 
(6%) were found positive. Psychiatric disease and psychotic 
disorder were associated with a lower risk of a positive PCR 
test (adjusted OR 0.95 and 0.65, respectively). The use of an 

antipsychotic drug or an antidepressant was also associated 
with a lower risk of infection (adjusted OR 0.59 and 0.69, 
respectively).

In the second part of the study, the same cohort was analysed 
with a longer follow-up (until 31 December 2020). Among 
200,171 people with COVID-19, 9,048 (4.5%) were hospitalised 
and 1,640 (0.8%) died. A psychotic disorder (n=2,525) was 
associated with a significantly increased risk for hospitalisation 
due to COVID-19 (HR 1.59) and death (HR 1.73) compared with 
people without COVID-19 and a psychotic disorder (see Table). 
Among people with COVID-19, the use of an antipsychotic 
drug was also associated with a significantly increased risk 
for hospitalisation (HR 1.53) and death (HR 1.72). There was 
a possible association between clozapine use and a slightly 
increased risk of death following COVID-19.

Table: Psychotic disorder associated with increased risk of COVID-19 
hospitalisation and death [1]

Hospitalisation Death

n aHR 95% CI aHR 95% CI

Psychotic 
disorder 2,525 1.59 1.44–1.76 1.73 1.44–2.08

APD 1,616 1.22 0.99–1.45 0.98 0.68–1.41

Depot APD 242 1.02 0.72–1.43 1.45 0.72–2.90

Clozapine 136 1.12 0.71–1.76 2.41 1.15–5.01

Haloperidol 224 1.45 1.08–1.94 1.30 0.73–2.33

Risperdal 73 1.49 0.84–2.67 1.71 0.41–7.08

Lithium 146 0.66 0.41–1.07 0.15 0.02–1.04

AD 621 1.09 0.88–1.35 0.82 0.56–1.21

SSRI 318 0.97 0.75–1.33 0.59 0.31–1.12

1. Krivoy A. Increased risk of poor outcome and death in subjects with schizophrenia 
affected by COVID-19. S.15.02, ECNP 2021 Congress, 2–5 October.

Mood Disorders
Depression and brain structures associations 
across a lifespan
In clinical patient-control cohorts, modest associations 
were found between depression and structural brain 
changes. No such associations were detected in general 
population cohorts of subclinical depression. Also, no 
indications were present of age-dependent effects [1].

Depression is associated with decreased prefrontal thickness 
and hippocampal volume; some evidence suggests this may 
also apply to subclinical depression. With increasing age, 
brain volume decreases, mainly grey matter volume. Less 
is known about these associations in the general population 
and across the lifespan since most studies on depression 
have limited age ranges.

https://www.nature.com/articles/s41380-021-01254-3
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Ms Julia Binnewies (University of Groningen, the Netherlands) 
and colleagues analysed possible associations between (sub)
clinical depression and brain structure, including potential 
effects of age and sex on these associations. Enrolled were 
3,447 participants from 8 cohorts of the European Lifebrain 
Consortium: 5 were general population cohorts and 2 included 
patients with depression and healthy controls. Measured 
outcomes were the thickness of rostral anterior cingulate 
cortex (rACC), medial orbitofrontal cortex (mOFC), and 
hippocampal volume. Depression based on several depression 
scales served as a predictor, resulting in continuous depressive 
symptoms and dichotomous depression status.

The total cohort comprised 3,428 subjects, 540 (15.7%) 
of whom met the criteria for mild-to-severe depression: 
287 (9.5%) in the general population cohort, 253 (62.1%) 
in the patient-control cohorts. Within this group, 262 met 
the criteria for moderate-to-severe depression. Across all 
cohorts and across general population cohorts, there were 
no associations between depression symptom severity or 
depression status with any of the brain measures. In the 
2 clinical patient-control cohorts, depression symptom 
severity was associated with lower mOFC thickness (r=-
0.13), rACC thickness (r=-0.21), and lower hippocampal 
volume (r=-0.13). Depression was associated with lower 
mOFC thickness (r=-0.08). There were no indications of age-
dependent effects. The authors concluded that their findings 
illustrate structural brain changes are mainly limited to 
clinically depressed patients and are rather modest. 

1. Binnewies J. Associations between depression and brain structure across the 
lifespan: results from the European Lifebrain Consortium. S.10.01, ECNP 2021 
Congress, 2–5 October.

BDNF/TrkB pathway promising alternative for 
new antidepressants
A potential novel mechanism of action for treating 
depression involves enhancing the signalling of the brain-
derived neurotrophic factor (BDNF) through its receptor 
TrkB. The BDNF/TrkB pathway appears promising, as new 
data characterised positive allosteric modulators of TrkB 
for the treatment of depression [1].

BDNF plays a key role in neuronal plasticity events in the 
brain such as long-term potentiation and memory formation. 
Accumulating evidence suggests BDNF plays a role in 
depression. All existing antidepressants bind directly to the 
TrkB receptor, through which they mediate part of their effect. 
Targeting the TrkB receptor directly with a positive allosteric 

modulator (PAM) could offer an even more selective way 
of enhancing the BDNF signalling, avoiding side effects of 
classical antidepressants.

Researchers screened compound libraries and identified 
multiple compounds as positive modulators of nerve growth 
factor (NGF) and BDNF signalling. These compounds, for 
example ACD856, enhanced BDNF/TrkB signalling, some 
with both modulatory as well as agonistic properties. 
ACD855 potentiated BDNF signalling and enhanced ERK 1/2 
phosphorylation in an activity-dependent manner in a mouse 
model. Subcutaneous administration of ACD856 in rats 
significantly increased their levels of serotonin compared 
with vehicle; it also increased noradrenalin and dopamine 
. In a forced swim test, ACD856 significantly reduced 
immobility time in mice. This effect was comparable to that 
of 20 mg/kg fluoxetine. ACD856 also had a positive effect 
on cognitive function. It significantly and dose-dependently 
reversed scopolamine-induced memory impairment in mice 
in the passive avoidance model. The attenuating effect of 
ACD856 could be blocked by a selective TrkB antagonist, 
suggesting that the effects were indeed mediated by TrkB. 
ACD856 is currently in clinical development.

1. Sandin J, et al. Characterization of positive allosteric modulators of TrkB for the 
treatment of depression. P.0229, ECNP 2021 Congress, 2–5 October.

Zuranolone reduces symptoms of major 
depression
Zuranolone is a novel, oral, neuroactive steroid and GABAA 
receptor positive allosteric modulator. Results from the 
pivotal WATERFALL study of zuranolone in patients with 
major depressive disorder (MDD) showed a statistically 
significant and clinically meaningful reduction in 
depressive symptoms after 15 days [1]. 

Dr Anita Clayton (University of Virginia, VA, USA) presented 
the results of the multicentre, phase 3 WATERFALL study 
(NCT04442490). The WATERFALL study evaluated the 
efficacy and safety of zuranolone compared with placebo 
in 543 adults with MDD with a total score of ≥24 on the 
17-item Hamilton Rating Scale for Depression (HAMD-17). 
Participants were randomised 1:1 to zuranolone 50 mg or 
placebo, once daily for 2 weeks. Pre-existing antidepressants 
could be continued.

The primary endpoint was a statistically significant change 
from baseline in HAMD-17 at day 15. This endpoint was met, 

https://clinicaltrials.gov/ct2/show/NCT04442490
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with a difference of -1.7 points in favour of zuranolone versus 
placebo (least-squares mean change from baseline [SE] -14.1 
[0.51] vs -12.3 [0.50]; P=0.0141). At all measured time points 
through day 42, HAMD-17 results demonstrated a numerical 
improvement in depressive symptoms versus placebo. The 
difference reached nominal significance at days 3, 8, and 12 
(all P<0.001). The SF-36 Health Survey (v2) patient-reported 
outcome measure, collected during the double-blind period, 
demonstrated that zuranolone improved quality of life and 
overall health across nearly all functioning and well-being 
domains at day 15, and continued to do so after completion of 
treatment at day 42. The rate of treatment-emergent adverse 
events (TEAEs) was 60.1% versus 44.6% in the placebo 
group. The severity of almost all observed TEAEs was mild 
to moderate: 95.0% versus 97.5%. The most common TEAEs 
in the zuranolone versus placebo group were somnolence 
(15.3% and 3.0%), dizziness (13.8% and 2.2%), headache 
(10.8% and 7.8%), and sedation (7.5% and 0.4%).

Zuranolone was generally well-tolerated and demonstrated 
a safety profile consistent across the clinical development 
programme. 

1. Clayton A. Zuranolone in major depressive disorder: topline results from the phase 
3, multicenter, randomized, double-blind, placebo-controlled WATERFALL study. 
S.09.02, ECNP 2021 Congress, 2–5 October.

Vortioxetine effectively reduces symptoms of 
depression and anxiety
In patients with severe comorbid major depressive 
disorder (MDD) and comorbid generalised anxiety 
disorder (GAD), 8 weeks of treatment with vortioxetine 
resulted in clinically and significantly reduced symptoms 
of both depression and anxiety. Additionally, overall 
functioning and health-related quality of life (HRQoL) 
broadly improved in the RECONNECT study [1].

The RECONNECT study (NCT04220996), a multicentre, 
open-label study, assessed the effectiveness of vortioxetine 
10–20 mg/day in adult outpatients with MDD with comorbid 
GAD. Participants had a DSM-5 diagnosis of MDD and GAD, 
a current major depressive episode (MDE) of <12 months, 
a total score of ≥22 on the Montgomery-Åsberg Depression 
Rating Scale (MADRS), and a total score of ≥20 on the 
Hamilton Anxiety Rating Scale (HAM-A). The starting dose of 
vortioxetine was 10 mg/day, which was doubled after a week. 
The study's primary endpoint was change in the MADRS. 
Other endpoints were the HAM-A, Clinical Global Impression 

(CGI) scale, and Functioning Assessment Short Test (FAST). 
Participants evaluated their symptoms by means of the 
Hospital Anxiety and Depression Scale (HADS), and the 
Quality-of-Life Enjoyment and Satisfaction Questionnaire 
long-form (Q-LES-Q). Dr Michael Christensen (H. Lundbeck 
A/S, Denmark) presented the results.

A total of 100 patients received 8 weeks of study treatment 
with vortioxetine, 77 of whom were switching from prior 
therapy, mostly selective serotonin reuptake inhibitors 
(n=58). Statistically and clinically significant improvements 
in symptoms of depression and anxiety, functioning, and 
HRQoL were observed (all P<0.0001 vs baseline). Statistically 
significant improvements already occurred in the first week 
(P<0.0001). After 8 weeks, 60.8% of patients were MADRS 
responders (≥50% decrease in total MADRS score) and 
35.1% were in remission (total MADRS score ≤10). The rate 
of HAM-A responders (≥50% decrease in total HAM-A score) 
was 54.6%, while 42.3% were in remission (total HAM-A score 
≤10). Rates of patients achieving response and remission 
on both scales were 50% and 30%, respectively. HAM-A and 
MADRS scores were significantly correlated with FAST total 
score and Q-LES-Q General Activities score (all P<0.0001).

Vortioxetine was well tolerated. The most common 
treatment-emergent adverse event was nausea (21%), and 2 
participants withdrew from treatment due to adverse events.

1. Christensen MC, et al. The RECONNECT study: effectiveness of vortioxetine (10–
20 mg/day) in patients with major depressive disorder comorbid with generalised 
anxiety disorder. P.0073, ECNP 2021 Congress, 2–5 October.

Esketamine outperforms real-world 
management for treatment-resistant 
depression: preliminary results
Esketamine nasal spray is more beneficial than 
real-world management for treatment-resistant 
depression (TRD) in general psychiatry, according to 
preliminary findings of an indirect comparison of these 
2 approaches. Adjustment for multiple covariates and 
several sensitivity analyses did not substantially alter 
the results [1].

Esketamine nasal spray was recently approved by the EMA 
in combination with a selective serotonin reuptake inhibitor 
or serotonin-norepinephrine reuptake inhibitor for the 
treatment of treatment-resistant depression [2]. To evaluate 
the relative effectiveness of esketamine versus real-world 

https://clinicaltrials.gov/ct2/show/NCT04220996
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treatment strategies for TRD, Mr Joachim Morrens (Janssen 
EMEA, Belgium) and colleagues performed an indirect 
treatment comparison of data from 2 studies. The first 
study was SUSTAIN-2 (NCT02497287), a long-term, open-
label study of the safety and efficacy of esketamine nasal 
spray in combination with a newly initiated antidepressant. 
The SUSTAIN-2 results were compared with those of the 
European Observational Treatment-resistant Depression 
cohort (EOTC; NCT03373253), a prospective, non-inter-
ventional, multicentre study of patients starting a new, 
routine treatment-resistant depression treatment. The 2 
studies shared the same definition of treatment-resistant 
depression (i.e. failure of ≥2 previous treatments) and had 
similar recruitment conditions and follow-up time. Treatment 
response and remission after 6 months were compared.

Mr Morrens presented the preliminary results. Patients 
receiving esketamine had an adjusted odds ratio (OR) for 
treatment response of 4.38 (95% CI 3.16–6.09; P<0.0001) 
versus real-world treatment, with a relative risk (RR) of 2.80 
(2.32–3.29) and a risk difference (RD) of 0.30 (0.22–0.38). The 
adjusted OR for remission was 3.34 (2.31–4.83; P<0.0001), 
with a RR of 2.64 (2.01–3.38), and an RD of 0.18 (0.11–0.27). 

The estimated probability of response was 0.47 (0.43–
0.51) for esketamine and 0.17 (0.13–0.21) for real-world 
treatment. The estimated probability of remission was 0.32 
(0.28–0.35) and 0.12 (0.09–0.16), respectively. Applying 27 
different sensitivity analyses consistently yielded similar 
results. The results must be interpreted with caution, due to 
limitations of pooling data from different sources.

1. Morrens J, et al. Indirect comparison estimating the benefit of esketamine 
compared to real-world treatment of treatment-resistant depression in general 
psychiatry: preliminary analysis. P.0225, ECNP 2021 Congress, 2–5 October.

2. European Medicines Agency 2021. Spravato EPAR Product Characteristics.

 
Smartphone interventions in bipolar disorder: a 
position paper
Smartphone-based interventions may be effective in detec-
ting mood swings in between episodes of bipolar disorder 
and stimulating early intervention. These were the findings 
of a systematic review and meta-analysis, which were at 
the basis of a position paper from the International Society 
for Bipolar Disorders (ISBD) Big Data Task Force [1].

Smartphones offer unique opportunities for real-time 
monitoring of depressive and manic symptoms in bipolar 
disorder, detecting prodromal symptoms and immediately 

acting upon them. Few of the numerous smartphone 
interventions for bipolar disorder meet quality standards for 
evidence-based medicine. Dr Gerard Anmella (University of 
Barcelona, Spain) presented the results of a comprehensive 
literature search on smartphone-based interventions in 
bipolar disorder conducted in early 2021. The primary aim 
was to examine their ability to prevent mood episodes, reduce 
psychiatric admissions, reduce manic/depressive symptoms, 
reduce perceived stress, and/or increase functioning and 
quality of life. The secondary aim was to explore which 
aspects of smartphone interventions were associated 
with efficacy in which bipolar disorder subpopulations, and 
how user-engagement indicators (UEIs) were included and 
measured.

The researchers identified 4,943 studies, 6 of which were 
randomised controlled trials (RCTs) that fulfilled selection 
criteria and were included in the quantitative synthesis. A 
preliminary meta-analysis showed a non-significant trend 
of smartphone interventions to reduce manic/depressive 
symptoms and perceived stress, and to increase functioning 
and quality of life. All 6 studies reported positive outcomes 
for UEIs. Dr Anmella noted that most terms were conflated 
and heterogeneous in meaning.
 
The authors signaled an urgent need for an expert consensus 
to establish valid measures (with solid thresholds) for 
efficacy in smartphone interventions for bipolar disorder and 
consistent and replicable standard definitions for reporting 
UEIs, as well as valid objective measures. An expert consensus 
on smartphone-based interventions in bipolar disorder will 
allow clinicians to:
• design, compare, and replicate studies and reach higher 

scientific rigour;
• qualitatively and quantitatively classify and rank 

smartphone interventions; and
• have accurate and reliable UEIs to evaluate smartphone 

interventions in bipolar disorder.

1. Anmella G, et al. The efficacy of smartphone-based interventions in bipolar 
disorder: systematic-review and meta-analyses. A position paper from the ISBD 
Big Data Task-Force. P.0092, ECNP 2021 Congress, 2–5 October.

Connecting, challenging, and empowering 
youth through their smartphone
Grow It! is a multiplayer serious gaming app for adole-
scents aged 12–25 years. Results of a study during 2 
lockdowns in 2020 indicated the potential efficacy of 
an eHealth intervention on everyday well-being during 

https://clinicaltrials.gov/ct2/show/NCT02497287
https://clinicaltrials.gov/ct2/show/NCT03373253
https://www.ema.europa.eu/en/medicines/human/EPAR/spravato
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the COVID-19 pandemic, with about 70% of participants 
slightly improving their daily mood while using the 
gaming app [1].

Prof. Manon Hillegers (Erasmus MC Sophia, the Netherlands) 
explained that the Grow It! app monitors thoughts and 
emotions in daily life using the Experience Sampling Method 
(ESM) to identify emotion profiles and increase self-insight. 
It offers daily cognitive behavioural therapy (CBT)-based 
challenges to promote adaptive coping, and provides 
motivating gaming elements. The process of developing an 
app like this was long and full of numerous small steps.

“You participate anonymously, you choose a nickname, and you 
play for a team of 5–8 adolescents,” explained Prof. Hillegers. 
“Together, you grow a tree. You compete with other teams and 
earn points by completing questionnaires on emotion (ESM), 
which enhance insight into emotion, and by completing daily 
challenges, which help you to cope with stress.”

The Grow It! app was about to be released when the 
COVID-19 crisis broke out, upon which the longitudinal Grow 

It! COVID-19 study was carried out to evaluate the app. There 
were 3,153 participants (75% girls, mean age 17.9 years) 
in 2 cohorts. The first cohort was recruited during the first 
lockdown around May 2020 (n=1,282), the second around the 
time of the second lockdown in December 2020 (n=1,871). 
The results showed that affective and cognitive well-being at 
an individual level increased in 41–53% of adolescents.

Prof. Hillegers offered the following take-home messages 
from the Grow It! COVID-19 study:
• Adolescents at high risk for mood disorders have a 

distinct emotional profile and can be identified.
• Adolescents want to share but prefer not to talk about 

emotions.
• Smartphones can be used to reach out and to offer help 

and feedback on emotions to adolescents.
• Developing and testing gamified eHealth tools in co-

creation with youth will enhance insight into needs, 
motivation, and better preventive effects.

1. Hillegers MHJ. Connecting, challenging and empowering youth through their 
smartphone. S.21.02, ECNP 2021 Congress, 2–5 October.

Personality Disorders
Evaluating vafidemstat for the treatment of 
borderline personality disorder
Clinical trials on borderline personality disorder (BPD) 
face many methodological challenges, and none have 
resulted in an approved pharmacological treatment 
thus far. This may change with the ongoing phase 2b 
PORTICO trial aiming to evaluate the efficacy and safety 
of vafidemstat in an adult BPD population. A poster at 
ECNP 2021 explained the methodology and design of 
PORTICO [1].

So far, 17 clinical trials on BPD have failed. Methodological 
challenges include the lack of a ‘gold standard’ measure, 
uncertain but high placebo rate, large sample sizes, difficult 
and non-adherent patient population, endpoint timing 
challenges, and large percentages of BPD patients receiving 
psychotherapy [2]. PORTICO is the first real-world clinical 
trial designed to overcome many of these methodological 

challenges. It is designed as a double-blind, randomised, 
placebo-controlled, adaptive, 14-week phase 2b trial to 
evaluate the efficacy and safety of vafidemstat in adult BPD 
patients. 

Vafidemstat is a selective inhibitor of the epigenetic target 
LSD1, modulating aggression and sociability. It represents a 
novel epigenetic approach for the treatment of BPD. It is this 
novel approach that is supposed to facilitate enrollment of a 
real-world BPD population, allowing common comorbidities, 
psychotherapy, and concomitant medications that would 
normally be exclusion criteria. It may also aid treatment 
adherence, decrease dropout rate, and result in cleaner data.

A maximum of 156 participants will be randomised 1:1 to 1.2 
mg vafidemstat or placebo. About 124 of them are expected 
to complete the study, as about 20% of patients are projected 
to drop out of the trial. PORTICO will involve 9 study visits 



15PSYCHOTIC DISORDERS

and a blinded protocol to reduce the risk of bias in the 
assessment of the study endpoints. The primary objectives 
of the trial are a reduction of aggression and agitation plus an 
overall improvement of BPD. Primary endpoints include the 
Clinician’s Global Impression-Severity focused on agitation 
and aggression (CGI-S A/A), and the Borderline Personality 
Disorder Checklist (BPDCL). 

1. Gutiérrez S, et al. PORTICO – Phase IIb trial evaluating vafidemstat, an epigenetic 
therapeutic approach, for the treatment of Borderline Personality Disorder. P.1004, 
ECNP 2021 Congress, 2–5 October.

2. Ropacki MT. ISCTM Autumn Conference 2020, 21–25 September. 

Deep brain stimulation effective in the 
treatment of refractory OCD
Deep brain stimulation (DBS) is a very promising alter-
native for patients with obsessive compulsive disorder 
(OCD) that is refractory to other treatment. An open 
study provided strong evidence for the effectiveness and 
safety of DBS for treatment of refractory OCD. Clinical 
and demographic factors cannot yet predict outcome 
and should not be used to exclude patients from this 
treatment [1,2].

OCD is the 10th leading cause of disability of all medical 
conditions in the industrialised world, with a prevalence of 
about 2% in the general population. Conventional treatments, 
mainly cognitive behavioural therapy and medication, 
are effective in about 90% of patients. Unfortunately, 
approximately 10% of patients do not respond to these 
treatments. Small clinical trials have shown that DBS can be 
effective in refractory OCD patients, but clinical experience is 
still limited. 

In a Dutch, single-centre study performed at the Amsterdam 
University Medical Center, a cohort of 70 refractory OCD 
patients underwent DBS of the ventral anterior limb of the 
internal capsule. Inclusion criteria were severe OCD (defined 
as Yale-Brown obsessive-compulsive scale [Y-BOCS] 
≥28) with insufficient response to 2 selective serotonin 
reuptake inhibitors (SSRIs) and additional antipsychotics, 
clomipramine, and cognitive behavioural therapy. Patients 
with a psychotic disorder or unstable neurological disease 
were excluded. At fixed time points, symptoms of OCD, 
anxiety, and depression, as well as adverse effects were 
assessed; follow-up was 12 months.

After 12 months, mean Y-BOCS score had decreased by 
13.5 (40% reduction). Symptoms of anxiety and depression 
decreased by around 55%. Response was seen in 36 patients 
overall (52%), partial response in 12 (17%), and no response 
in 22 (31%). DBS was generally well tolerated. Adverse effects 
included transient symptoms of hypomania (39%), headache 
(36%), and hardware-related symptoms.

Individual response was predicted by insight in the illness, with 
a positive predictive value of 84.4% and negative predictive 
value of 44%. Non-response was predicted by early-onset 
OCD and by comorbid personality disorder. However, they 
could not significantly predict outcome and can therefore not 
(yet) be applied to optimise patient selection.

1. Graat I. Deep brain stimulation improves treatment-refractory obsessive 
compulsive disorder; results of a cohort including 70 patients. S.10.05, ECNP 2021 
Congress, 2–5 October.

2. Denys D, et al. Am J Psychiatry. 2020;177(3):265–271.

Psychotic Disorders
Why antipsychotics cause weight gain
A new study showed that weight gain induced by second-
generation antipsychotics (SGAs) is associated with a 
proinflammatory phenotype, which drives metabolic 
disease in adults with obesity [1]. The study allows for 
a unique insight into the effect of weight gain on the 
immune system over time.

SGAs are associated with significant weight gain, 
cardiometabolic side effects, and an increased risk of chronic 
diseases such as diabetes and heart disease. Children on 
antipsychotics seem to be at higher risk of early weight 
gain, irrespective of the applied SGA. Obesity is associated 
with a state of low-grade chronic inflammation, resulting in 
dysregulation of immune system responses. 

https://ajp.psychiatryonline.org/doi/10.1176/appi.ajp.2019.19060656
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Prof. Louise Gallagher (University of Dublin, Ireland) 
explained that the aim of the study was to investigate 
the effect of SGAs on immunophenotype, immune cell 
responses, and cardiometabolic function in children (5–18 
years) longitudinally over 12 months.

The results showed rapid weight gain within 3 months of 
commencing SGA treatment, especially in children with a 
lower BMI at baseline. The proinflammatory cytokines TNF-
alpha and IL-17 increased within 3 months after commencing 
SGAs. IL-17 is released from mucosal-associated invariant T 
cells (MAIT cells) and is associated with insulin resistance. 
The frequency of MAIT cells also increased on SGAs. 
The study results confirmed that MAIT cells produce 
inflammatory cytokines, which are differentially regulated 
by dopamine. Prof. Gallagher noted that inflammatory 
MAIT cells are implicated in the development of metabolic 
disease: a recent study showed that an increase in MAIT 
cells promoted metabolic dysfunction in a mouse model 
[2]. The inflammatory changes found in this cohort of SGAs 
are similar to those found in previous studies on childhood 
obesity [1].

Prof. Gallagher summarised the importance of this research: 
“We showed novel mechanisms behind weight gain that 
occurs with antipsychotic medication. We identified targets 
in the inflammatory response to antipsychotics, allowing 
implementation of prevention strategies, such as identifying 
those most at risk of having a proinflammatory profile, as 
well as novel targets to potentially reduce these side effects. 
Our study offers a unique insight into the effect of weight 
gain on the immune system over time.”

1. Gallagher L. Antipsychotics cause the development of an inflammatory phenotype: 
a 12-month longitudinal study. S.10.02, ECNP 2021 Congress, 2–5 October.

2. Toubal A. Nat Commun. 2020;11(1):1–22.

Roluperidone improves negative symptoms in 
schizophrenia
An approved drug to specifically treat primary negative 
symptoms in schizophrenia is still lacking. A confirmatory 
trial showed that roluperidone monotherapy can improve 
primary negative symptoms and stabilise or even 
improve other symptoms in schizophrenia [1].

Roluperidone (MIN-101) has high affinities for a specific 
subtype of serotonin receptor called 5-HT2A, a sigma receptor 
subtype called sigma2, and the α-adrenergic subtype α1A, 
which are involved in regulating mood, cognition, sleep, and 
anxiety. They were designed to avoid direct blockade of 
dopaminergic, cholinergic, and histaminergic receptors.

Following a multinational, phase 2b trial (n=244) with 
positive results, a confirmatory phase 3 trial was recently 
conducted [2]. Included were 513 patients with moderate-
to-severe negative symptoms of schizophrenia. They were 
randomised 1:1:1 to roluperidone 32 mg/day, 64 mg/day, 
or placebo for 12 weeks. They could then enter a 40-week, 
open-label extension (OLE), designed to evaluate the safety 
of long-term exposure to roluperidone. Patients who had 
received roluperidone continued to receive the same dose, 
while patients who had received placebo were re-randomised 
to 32 or 64 mg/day. The primary endpoint was the Positive 
and Negative Syndrome Scale (PANSS)-derived Negative 
Symptoms Factor Score (NSFS); the key secondary endpoint 
was Personal and Social Performance (PSP) total score.

After 12 weeks, NSFS scores were more favourable on 
roluperidone 64 mg compared with placebo for the modified 
intent-to-treat population (P≤0.044); it was modified because 
data contributed by one centre was unreliable and therefore 
excluded. PSP total score was statistically significantly 
superior on roluperidone 64 mg than on placebo (P≤0.021). 
An unexplained difference between the phase 2 and phase 
3 trial was the magnitude of the placebo effect, which was 
notably higher in the phase 3 trial. 

A total of 333 patients (65%) entered the OLE of the phase 
3 trial; 166 were treated with the 32-mg dose, 167 with the 
64-mg dose. Of these 333 patients, 202 (61%) completed 
the 40-week period. Negative symptoms, daily functioning, 
and total PANSS scores continued to improve, while positive 
symptoms remained stable. A low dropout rate due to 
relapse of 11.7% overall was observed during the 52 weeks 
of the study. Roluperidone was well tolerated without major 
or unexpected adverse events.

1. Davidson M. A phase 3 trial of roluperidone, a drug for the treatment of negative 
symptoms in schizophrenia. S.09.03, ECNP 2021 Congress, 2–5 October.

2. Harvey PD, et al. Schizophr Res. 2020;215:352–6.

https://www.nature.com/articles/s41467-020-17307-0
https://www.sciencedirect.com/science/article/abs/pii/S0920996419303858?via%3Dihub
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Brain Prize Lecture: Prof. Jes Olesen on 
migraine 
One of the winners of the 2021 Brain Prize, the world’s 
largest brain research prize, was Jes Olesen, Professor of 
Neurology at the University of Copenhagen and Co-director 
of the Danish Headache Centre in Glostrup, Denmark. The 
prize was handed out at the ECNP 2021 Congress, where 
Prof. Olesen held a lecture on genetic and molecular 
mechanisms of migraine. He saw many opportunities for 
new targets that may result in medication for migraine [1].

The Brain Prize, awarded by the Lundbeck Foundation, 
rewards one or more neuroscientists each year who have 
made a ground-breaking impact on brain research with 10 
million DKK (approx. 1.3 million EUR). Along with 3 others, 
Prof. Olesen was awarded the prize for discovering a 
biological mechanism 40 years ago that triggers a migraine 
attack, which has ultimately resulted in powerful new 
treatments, such as calcitonin gene-related peptide (CGRP) 
inhibitors.

Prof. Olesen remarked that, in many respects, migraine 
resembles a psychiatric disease, with patients having normal 
physical and neurological examination results, absence of 
biomarkers in the blood, and normal neuroimaging except 
for advanced methodologies. Migraine's classification and 
diagnostic criteria use the methodology of the DSM. Migraine 
is clinically precisely defined and has a huge socio-economic 
impact. It affects 16% of the population, is the second highest 
cause of disability globally, and the highest among women. 
Prof. Olesen pointed out that migraine is difficult to study: 
it occurs unpredictably and with a gradual onset, and few 
volunteers will actually show up.

The familial relative risk of migraine with aura is 4, and of 
migraine without aura 2. In twins, concordance rates are 
higher in monozygotic than in dizygotic twins. Heritability 
is around 50%. Genome-wide association study (GWAS) 
has identified 123 genetic variants that are significantly 
associated with migraine, but the relative risk of each one 
separately is small. The rare sub-form familial hemiplegic 
migraine is dominantly inherited; 3 genes have been identified 
with causative mutations. 

Like psychiatric disorders, migraine is probably a disturbance 
of signaling mechanisms. A human provocation model 
is valid for migraine without aura. Nitric oxide (NO), CGRP, 
pituitary adenylate cyclase–activating peptide (PACAP), 
prostanoids, and potassium channel (K-channel) openers 
can induce migraine attacks. Prof. Olesen pointed out there 
are several new drug targets in the nitric oxide pathway: 
selective inhibitors of endothelial nitric oxide synthase or 
neuronal NIOS (nNOS), guanylate cyclase inhibitors, PDE 
5 activators, protein-kinase inhibitors, and ion channel 
antagonists. CGRP antagonism is of proven value and has 
led to the marketing of monoclonal human antibodies against 
CGRP or its receptor in the past few years. They revolutionise 
the prophylactic treatment of migraine. A mouse model has 
shown no additive effect of sumatriptan and olgacepant in 
combination with CGRP antibodies. 

Many other signaling mechanisms have not yet been 
explored by the pharmaceutical industry but offer “a whole 
catalogue of opportunities” for novel drug development, Prof. 
Olesen stressed. Substances that are known for their ability 
to provoke migraine are all vasodilators. “No substance that 
is not a vasodilator has ever caused a migraine attack.” He 
specifically mentioned ATP-sensitive potassium channel 
(KATP) inhibitors, cilostazol, sildenafil, GTN, CGRP, PACAP-38 
(see also Figure). 

“KATP causes migraine in 100 percent of cases, which is 
very exciting.” He added: “In an as yet unpublished study, we 

Other 

Figure: Migraine-inducing substances [1]
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show that knocking out in mice a particular isoform of the 
channel Kir6.1/SUR2B, located in vascular smooth muscle 
cells, makes sensitisation to migraine impossible. This may 
be a very important and interesting finding.”

PACAP-38, Prof Olesen explained, is a peptide signaling 
molecule and family of CGRP. PACAP-38 is working on a 
membrane receptor that causes an increase in cyclic EMP, 
just like CGRP. “In a mouse model we have shown that we 
can induce a hyposensitivity response to migraine treatment 
in knock-out mice that lack the CGRP receptor. They can 
still be sensitised by PACAP. We have high hopes for PACAP 
antibodies, under development by 2 companies. Maybe they 
work precisely in those patients who do not respond to CGRP.”

1. Olesen J. Genetics and signaling mechanisms of migraine. PL.06.01, ECNP 2021 
Congress, 2–5 October.

Laxative may improve cognitive performance
An explorative study in healthy subjects suggests that 
an existing drug to treat constipation, prucalopride, 
has pro-cognitive effects in humans. This drug might 
be a new approach for the treatment of patients with 
cognitive impairment secondary to psychiatric disorders, 
including depression [1,2].

Prucalopride is a selective and specific agonist of the 
5-HT4 serotonin receptor. Serotonin is the neurotransmitter 
that is targeted by serotonin selective reuptake inhibitor 
antidepressants. Prucalopride is primarily indicated for 
symptomatic treatment of chronic constipation in adults. 

Animal studies suggest that 5-HT4 receptor agonism 
enhances cognition, explained Ms Angharad de Cates 
(University of Oxford, UK) [3]. Concerns about side effects 
have thus far hindered the study of 5-HT4 agonists' cognitive 
effects.

In a proof-of-concept study (NCT03572790), 44 healthy 
volunteers aged 18–36 years were randomised to 
prucalopride (n=23) or placebo (n=21). On day 6, they 
underwent a functional MRI brain scan. Before entering the 
scanner, they were shown a series of images of animals and 
landscapes. They viewed these again plus similar images 
during the scan. After the scan, participants performed a 
memory task: they were asked to distinguish the images they 
had seen before and during the scan from a set of completely 
new images.

Prucalopride was associated with improved cognitive 
performance on the memory task. The prucalopride group 
identified 81% of previously viewed images versus 76% in 
the placebo group (P=0.029). “Such an obvious cognitive 
improvement with the drug was a surprise to us,” noted Ms 
De Cates. Following memory encoding, 5-HT4 agonism also 
increased activation in the hippocampus and in the right 
angular gyrus. Reduced activation in this region is a known 
biomarker for cognitive impairment. No significant side effects 
were reported by any of the participants in this study. Further 
studies of prucalopride and other 5-HT4 agonists are underway.

1. De Cates L, et al. Deja-vu? Can the 5HT4 agonist, prucalopride, improve cognition in 
humans? IN.08.03, ECNP 2021 Congress, 2–5 October.

2. De Cates et al. Transl Psychiatry. 2021;11(1):497.
3. Lamirault L, Simon H. Neuropharmacology 2001;41(7):844–53.

https://clinicaltrials.gov/ct2/show/NCT03572790
https://www.nature.com/articles/s41398-021-01568-4
https://www.sciencedirect.com/science/article/abs/pii/S002839080100123X?via%3Dihub

