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This line of research 
is very promising, 
potentially for 
early intervention 
in depression, and 
particularly for 
women in menopause 
or perimenopause

Q1 Your work largely focuses 
on sex differences in 

neuropsychiatric disorders, 
particularly in depression and 
anxiety. What are the most 
impactful or surprising findings 
that your work has uncovered?

We have been working on that 
for many years, since my PhD 
thesis, which was over 25 years 
ago. During my postdoctoral 
studies at Rutgers University, 
New Brunswick, New Jersey, 
USA, I also focused on sex 
differences, mostly in learning and 
neurogenesis. When I started my 
own lab, we continued exploring 
similar questions. One major area 
of focus has been identifying sex 
differences in baseline behaviours 
in male and female rats; although 
we sometimes also work with 
mice, we primarily use rats. A 
crucial early step was validating 
behavioural paradigms in females, 
which had often been overlooked. 
For example, in open field tests, 
female rats tend to be more active 
than males. We’ve also observed 
sex differences in learning 
behaviours, and in tests like 
the forced swim test. However, 
while these sex differences 
appear at baseline, they often 
disappear after administering 
antidepressants. In a way, these 
drugs equalise the behavioural 
responses between sexes. This 
suggests that, even if males 
and females start from different 
baselines or have different 
underlying neurochemical or 
neurobiological mechanisms, such 
as variations in serotonin levels, 
the drug could still have the same 
effect in some cases. This is  
very interesting.

For example, we have found that 
the corticosterone levels are 

different in females and males. We 
know that corticosterone tends 
to be higher in females, yet the 
deregulation of the hypothalamic–
pituitary–adrenal (HPA) axis 
appears to play a more significant 
role in male depression. This is 
important for translational work, 
because many animal models of 
depression rely on stress and HPA 
axis dysregulation. I often see 
grant proposals that assume these 
mechanisms apply across sexes, 
but we have shown that this isn’t 
always the case. Understanding 
these differences is key before 
testing new drugs.

Another key point is the oestrous 
cycle, particularly when studying 
behaviours like those measured 
in the forced swim test. While the 
cycle does not change baseline 
behaviours in the forced swim 
test, it can vary the antidepressant 
response. That’s why it’s important 
to include both males and females, 
and to account for different 
phases of the oestrous cycle 
when possible. A drug could be 
effective only in males, or only in 
females during a particular phase 
of the cycle. It's better to include 
different phases of the cycle or 
different developmental stages, 
like puberty or post-menopause. 
Of course, this approach is 
more time-consuming and more 
expensive, but it's important, at 
least, to be aware of it and to take 
it into consideration.

A finding from our lab came 
from a former PhD student, now 
a psychiatrist, who identified 
the nucleus reuniens in the 
thalamus as a key player in the 
stress response. This brain 
region connects the prefrontal 
cortex and hippocampus. When 
we disrupted these regions 
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in rats, they did not have a 
stress response, even under 
chronic mild stress; they were 
resilient to stressors. We later 
confirmed that this circuit plays 
a similarly crucial role in females. 
Our data, from behavioural 
studies, electrophysiology, and 
neuroplasticity indices, highlighted 
that the integrity of the prefrontal 
cortex–hippocampus circuit is 
essential for a normal stress 
response. That’s one of the most 
important findings from our lab, 
and it's why we’re now focusing 
most of our research on  
this circuit.

Historically, there was a belief that 
females were more biologically 
variable due to hormonal changes, 
which led to their exclusion from 
many studies. However, more 
recent meta-analyses show that 
males can be just as variable, due 
to differences in testosterone 
levels. This assumption was likely 
driven by bias and convenience, 
and many studies treated females 
as smaller versions of males or 
ignored sex altogether. In older 
studies from the 1970s and 1980s, 

sometimes only females were 
used, and sometimes the sex of 
the animal wasn’t reported at all. 
In autoimmune disease research, 
females were used more often 
because autoimmune disorders, 
like multiple sclerosis, are more 
prevalent in females, and it’s easier 
to induce autoimmune disorders in 
them. Conversely, cardiovascular 
studies were mostly conducted 
in males, while learning studies 
sometimes used females because 
they performed better in certain 
tasks like classical conditioning. 
Our lab was among the first, 25 
years ago, to start validating 
behavioural effects for animal 
models of psychiatric disorders in 
females, and conducting side-by-
side comparisons of males  
and females. 

Q2 Your recent research 
has highlighted 

the G protein-coupled 
oestrogen receptor 1 (GPER1) 
membrane oestrogen receptor 
as a rapid-acting target in 
psychopharmacology. Can you tell 
us more about this research, and 
explain the significance of GPER1 

in the context of  
neuropsychiatric disorders?

Yes, this is an ongoing study. 
We’ve already had many 
results, and we are planning 
more experiments and grant 
applications to further explore its 
potential, as the findings so far 
have been very promising. GPER1 
is a membrane-bound oestrogen 
receptor that differs from the 
classical oestrogen receptors, 
which are steroidal and located 
in the cytoplasm. Instead, GPER1 
functions more like G-protein-
coupled receptor (GPCR), enabling 
it to produce rapid, and non-
genomic effects. We already 
have findings showing that 
activating GPER1 can have rapid 
antidepressant effects, mainly in 
females. We have also studied its 
potential as a chronic treatment, 
with results indicating that its 
long-term effects are comparable 
to selective serotonin reuptake 
inhibitors in depression models. 

However, we believe it can 
also produce rapid effects. 
For example, we have done 
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experiments involving local 
infusion into the hippocampus in 
both males and females, and we 
observed that the effect is mainly 
seen in females. Specifically, 
local infusion of a GPER1 agonist 
produced a rapid anxiolytic 
and antidepressant effect in 
females. We are planning further 
experiments using genetic tools 
to investigate what happens when 
we overexpress the receptor and 
then activate it with an agonist, 
and we are also considering 
knockdown studies to reduce 
the receptor’s expression. We 
believe this line of research is 
very promising, potentially for 
early intervention in depression, 
and particularly for women in 
menopause or perimenopause, 
when oestrogen levels start  
to decrease.

Of course, we know that 
oestrogens are not only produced 
in the ovaries and other glands, 
but are also locally synthesised 
in the brain, including in males. 
It is interesting to explore what 
happens when we manipulate 
these local effects as well. 
This could also have potential 
relevance for postpartum 
depression, since neuroestrogens 
are locally synthesised and act  
in the brain.

Q3 Beyond neuropsychiatric 
disorders, does this 

treatment have potential for other 
neurological disorders?

Yes, it does. In fact, it has been 
extensively studied in relation 
to cognition, and so it could 
be promising for dementia or 
Alzheimer's disease. Alzheimer's 
disease is more frequent in women 
than men, like depression and 
anxiety, so it could be particularly 
relevant for Alzheimer's. It has 
also been studied for Parkinson's 
disease, multiple sclerosis, and 
stroke, because neurosteroids, 

especially neuroestrogens, are 
also involved, and they can act 
like neuromodulators locally in 
the synapse. Thus, it could be 
promising for many different 
disorders that we may not even be 
aware of yet.

Q4 As a member of the 
European College of 

Neuropsychopharmacology 
(ECNP) Psychedelics Network, 
what are your upcoming research 
plans involving psychedelics, and 
what questions are you hoping to 
address?

This network is a very active and 
collaborative group. It brings 
together many of Europe’s leading 
experts, as well as connections 
to industry and patient groups, 
and I find it exciting to be part of 
such a dynamic community. For 
me, it was a natural progression 
to research psychedelics. I know 
it's very much a current trend, 
and everybody wants to work on 
psychedelics, but my PhD thesis 
was on serotonin, depression, and 
sex differences. Of course, for me, 
it was the logical next step. So 
far, we have only done work with 
ketamine, which is not a classical 
psychedelic. It’s a dissociative 
drug, and we have mostly used 
ketamine as a positive control in 
our studies. By the end of this 
year, we plan to begin studies on 
classical psychedelics, primarily 
with psilocybin, and we hope 
to explore dimethyltryptamine 
and 55-methoxy-N,N-
dimethyltryptamine in the future. 

We participate at a Marie Curie 
doctoral network, a European 
initiative primarily supporting 
PhD students. Some of our 
collaborators are also members 
of the ECNP Psychedelics 
Network. The focus will mostly 
be preclinical, investigating sex 
differences in animal models of 
depression. One key question 

What we do know is 
that the psychedelic 
experience itself 
appears to be crucial
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is whether the effects of 
psychedelics vary across the 
different phases of the oestrous 
cycle, which is relevant given 
that these are acute treatments. 
Understanding the optimal timing 
of administration may be essential 
for therapeutic outcomes.

We are also interested in analysing 
data from human studies to 
explore sex differences in 
response; for instance, differences 
between premenopausal or 
postmenopausal women, 
menstrual cycle phases, or 
the influence of hormonal 
contraceptives, which many 
women use. These factors remain 
largely unexamined, even though 
these drugs are already entering 
Phase III clinical trials and may 
soon be licensed, whereas in 
some countries they are already 
used for psychiatric indications. 
Understanding how to administer 
these treatments in women, and 
whether differential effects exist, 
is a key priority. 

We also participate at a 
COST Action network, which 
supports broader European 
networking, advocacy, education, 
and dissemination efforts, 
and facilitates future grant 
applications. We are considering 
applying for Horizon Europe grants 
in the autumn or next year. At the 
university hospital, we’re fortunate 
to have a dedicated facility for 
human psychedelic studies, 
where psychiatrists are trained 
in investigational psychedelic 
use, and it's exciting that we are 
starting this work. All clinical 
use will take place in controlled 
medical settings, similar to how 
ketamine is administered, which is 
currently only in hospital settings 
in Greece. I'm also a member of 
the committees at the national 
drug organisation in Greece that 
assess and authorise the use of 
these drugs. In our case, this will 

have to be within hospitals, under 
strictly controlled conditions. 
People are excited because they 
see a potential new treatment that 
acts effectively and quickly, unlike 
traditional antidepressants, which 
often take more than a month to 
show results and don’t work 
 for everyone. 

Q5 Is it possible for 
psychedelic treatment 

to be effective without any form 
of cognitive-behavioural therapy 
or psychotherapy, or are both 
always necessary for a  
positive outcome?

That’s a very good question, and 
one that remains open. There’s 
currently some debate among 
researchers on this topic. Many 
believe that the therapeutic 
effect of psychedelics depends 
on combining the drug with a 
very specific psychotherapeutic 
approach (not necessarily 
cognitive behavioural therapy), 
which they view as necessary. 
Others argue that psychotherapy 
may not always be necessary. 
At this stage, it’s still under 

investigation. What we do 
know is that the psychedelic 
experience itself appears to be 
crucial. This became clearer as 
studies moved away from the 
idea that microdosing might be 
sufficient. Most now support the 
notion that a full psychedelic 
experience is needed to achieve 
therapeutic outcomes. As for 
the psychotherapy component, 
having a therapist present not only 
enhances safety, but also likely 
improves the overall  
therapeutic benefit.

Q6 Do you anticipate any 
sex differences in the 

effects of psychedelics?

I would expect different 
responses, because psychedelics 
act on serotonin receptors, 
particularly serotonin 2A (5-
HT2A) receptors, which have 
sex-based differences, and are 
also influenced by hormonal 
changes, such as fluctuations 
in oestrogen and progesterone. 
These hormonal variations could 
lead to different effects between 
sexes. It’s unclear whether these 
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differences will be clinically 
meaningful, but it's important to 
investigate. For example, some 
women experience physiological 
or emotional changes before 
menstruation, which could affect 
how they respond to psychedelics. 
It may be advisable to avoid 
administration during this phase. 
On the other hand, high oestrogen 
levels might interact with the drug, 
which could have implications 
for both safety and efficacy. 
Hormonal contraceptive use and 
menopausal status could also 
influence responses. We may need 
to consider dose adjustments or 
tailored approaches depending 
on these factors. Moreover, 
since neuroplasticity is known to 
fluctuate throughout the menstrual 
cycle, and psychedelics influence 
neuroplasticity, we might observe 
different effects depending on the 
cycle phase.

Q7 In your leadership 
roles with the Greek 

Association of Academic Women, 
the University of Athens Gender 
Equality Committee, and the ALBA 
Network, you are deeply involved 
in promoting diversity and equity 
in brain sciences. From your 
perspective, what progress has 
the field made towards greater 
inclusion, and what  
challenges remain?

I'm also involved in the gender 
equality initiatives, both at my 
university, where I serve on the 
Gender Equality Committee, 
and within the Mediterranean 
Neuroscience Society, where 
I am currently the President. I 
will soon transition to the role of 
Past President, having served 
for several years. Across these 
organisations, many of the same 
issues need to be addressed. 
In general, I think that there has 
been some progress, especially 
in Europe. There is progress 
and many efforts, including the 

ALBA Network, which is part 
of the Federation of European 
Neuroscience Societies (FENS). 
However, there is a lot of work to 
be done. 

First of all, we need to change the 
mentality in some countries, as 
we still see many issues related 
to discrimination, not only against 
women, but also concerning 
sexual orientation, transgender 
individuals, and others. So, there 
is a lot to be done. In Greece, we 
have many women in research and 
neuroscience, and many students 
in medical schools as well. 
There are now a lot of women 
pursuing PhD studies, and even 
at the professor level, we have a 
significant number of women in 
academia. However, we still lack 
women in leadership positions. 
Sometimes, this is referred to as 
the glass ceiling effect, where 
women can only progress up to 
a certain point. At my school, we 
have never had a woman serve as 
Dean, or even Vice Dean. Thus, 
there is still much work to be done 
across different countries, and 
each country has its own specific 
issues. However, we're trying, and 
there are many initiatives  
currently underway.
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Fc, fragment crystallisable region; FcRn, neonatal Fc receptor;  
gMG, generalised myasthenia gravis; PFS, pre-filled syringe. 
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First and only approved precision 
Fc-Fragment therapy in gMG.1 
VYVGART shows rapid, 
significant and sustained 
improvement in daily activities.2-5
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Please refer to the Summary of Product Characteristics before 
prescribing. 
 
Indication: As add-on to standard therapy for the treatment of adult 
patients with generalised Myasthenia Gravis (gMG) who are anti-
acetylcholine receptor (AChR) antibody positive. 
Presentation: Solution for injection. Each pre-filled syringe contains 
1 000 mg of efgartigimod alfa in 5 mL (200 mg/mL).
Posology and administration: Treatment must be initiated and 
supervised by a physician experienced in the management of 
patients with neuromuscular disorders. The first treatment cycle and 
first administration of the second treatment cycle must be 
administered either by or under the supervision of a healthcare 
professional. Subsequent treatment should be administered by a 
healthcare professional or may be administered at home, if a 
healthcare professional determines that it is appropriate, by a patient 
or caregiver after adequate training in the subcutaneous injection 
technique. Patients or caregivers should be instructed to inject 
Vyvgart according to the directions provided in the package leaflet. 
For comprehensive instructions for the administration of the 
medicinal product, please refer to the Instructions for Use in the 
package leaflet. Posology: The recommended dose is 1 000 mg to 
be administered subcutaneously in cycles of once weekly injections 
for 4 weeks. Subsequent treatment cycles should be administered 
according to clinical evaluation. The frequency of treatment cycles 
may vary by patient. The safety of initiating subsequent cycles 
sooner than 7 weeks before the start of the previous treatment cycle 
has not been established. For patients currently receiving 
efgartigimod alfa intravenously, the solution for subcutaneous 
injection may be used as an alternative. It is recommended to switch 
between formulations at the start of a new treatment cycle. No safety 
and efficacy data in patients switching formulations during the same 
cycle is available.Administration: Only administer via subcutaneous 
injection. After removing the pre-filled syringe from the refrigerator, 
wait for at least 30 minutes before injecting to allow the solution to 
reach room temperature. A safety needle, which is not included in the 
carton, should be connected to the pre-filled syringe. Use aseptic 
technique when handling the prefilled syringe and during 
administration. Do not shake the pre-filled syringe. During 
administration of the first treatment cycle and first administration of 
the second treatment cycle of efgartigimod alfa, appropriate 
treatment for injection and hypersensitivity-related reactions should 
be readily available. The recommended injection sites (abdomen) 
should be rotated, and injections should never be given into moles, 
scars, or areas where the skin is tender, bruised, red or hard. The 
medicinal product should be injected for approximately 20 to 30  
seconds. The injection may be slowed if the patient experiences 
discomfort.  Missed dose: If a scheduled injection is not possible, 
treatment may be administered up to 3 days before or after the 
scheduled time point. Thereafter, the original dosing schedule should 
be resumed until the treatment cycle is completed. If a dose needs to 
be delayed for more than 3 days, the dose should not be administered 
to ensure consecutive doses are given with an interval of at least 3 
days.   Elderly: No dose adjustment is required in patients aged 65 
years and older. Renal impairment: Limited safety and efficacy data 
in patients with mild renal impairment is available, no dose 
adjustment is required for patients with mild renal impairment. There 
is very limited safety and efficacy data in patients with moderate or 
severe renal impairment.  Hepatic impairment: No data in patients 
with hepatic impairment are available. No dose adjustment is 
required in patients with hepatic impairment. Paediatrics: The safety 
and efficacy of efgartigimod alfa in a paediatric population has not 
been established.  Contraindications: Hypersensitivity to 
efgartigimod alfa or to any of the excipients  Recombinant human 

hyaluronidase (rHuPH20); L-arginine hydrochloride, L-histidine; 
L-histidine hydrochloride monohydrate; L-methionine; Polysorbate 
80 (E433), Sodium chloride; Sucrose; Water for injections. Warnings 
and precautions:  Traceability: The product name and batch 
number of the administered product should be clearly recorded. 
Myasthenia Gravis Foundation of America (MGFA) Class V patients: 
Treatment in MGFA Class V patients (i.e., myasthenic crisis), defined 
as intubation with or without mechanical ventilation except in the 
setting of routine postoperative care has not been studied.  The 
sequence of therapy initiation between established therapies for MG 
crisis and efgartigimod alfa, and their potential interactions, should 
be considered. Infections: As efgartigimod alfa causes transient 
reduction in IgG levels the risk of infections may increase. The most 
common infections observed in clinical trials of efgartigimod alfa 
were upper respiratory tract infections and urinary tract infections. 
Patients should be monitored for clinical signs and symptoms of 
infections during treatment. In patients with an active infection, the 
benefit risk of maintaining or withholding treatment with efgartigimod 
alfa should be considered until the infection has resolved. If serious 
infections occur, delaying treatment with efgartigimod alfa should be 
considered until the infection has resolved. Injection reactions and 
hypersensitivity reactions: injection reactions such as rash or pruritus 
may occur. Cases of anaphylactic reaction have been reported with 
efgartigimod alfa intravenous in the post-marketing setting. The first 
treatment cycle and first administration of the second treatment cycle 
must be administered under the supervision of a healthcare 
professional. Patients should be monitored for 30 minutes after 
administration for clinical signs and symptoms of injection reactions. 
Should a reaction occur and based on the severity of the reaction, 
appropriate supportive measures should be initiated. Subsequent 
injections may be cautiously administered, based on clinical 
evaluation. If an anaphylactic reaction is suspected, administration of 
Vyvgart should be immediately discontinued and appropriate 
medical treatment initiated. Patients should be informed of the signs 
and symptoms of hypersensitivity and anaphylactic reactions and 
advised to contact their healthcare professional immediately should 
they occur. Immunisations: All vaccines should be administered 
according to immunisation guidelines. The safety of immunisation 
with live or live attenuated vaccines and the response to 
immunisation with these vaccines during therapy during treatment 
with efgartigimod alfa are unknown. For patients that are being 
treated with efgartigimod alfa, vaccination with live or live attenuated 
vaccines is generally not recommended. If vaccination with live or 
live attenuated vaccines is required, these vaccines should be 
administered at least 4 weeks before treatment and at least 2 weeks 
after the last dose of efgartigimod alfa. Other vaccines may be 
administered as needed at any time during treatment with 
efgartigimod alfa. Immunogenicity: In the active controlled study 
ARGX-113-2001, preexisting antibodies that bind to efgartigimod 
alfa were detected in 12/110 (11%) patients with gMG. Anti 
efgartigimod alfa antibodies were detected in 19/55 (35%) patients 
treated with efgartigimod alfa subcutaneous compared to 11/55 
(20%) patients treated with the intravenous formulation. Neutralising 
antibodies were detected in 2 (4%) patients treated with efgartigimod 
alfa subcutaneous and 2 (4%) patients treated with efgartigimod alfa 
intravenous. The impact of antibodies to efgartigimod alfa on clinical 
efficacy or safety, pharmacokinetics and pharmacodynamic cannot 
be assessed given the low incidence of neutralizing antibodies. 
Immunosuppressant and anticholinesterase therapies: When non-
steroidal immunosuppressants, corticosteroids and 
anticholinesterase therapies are decreased or discontinued, patients 
should be monitored closely for signs of disease exacerbation. 
Sodium content: This medicinal product contains less than 1 mmol 
sodium (23 mg) per vial, that is to say essentially ‘sodium free’. 
Polysorbates: This medicinal product contains 2.1 mg of polysorbate 
80 in each syringe which is equivalent to 0.4 mg/mL. Polysorbates 

may cause allergic reactions. Interactions: Efgartigimod alfa may 
decrease concentrations of compounds that bind to the human 
neonatal Fc Receptor (FcRn), i.e., immunoglobulin products, 
monoclonal antibodies, or antibody derivatives containing the human 
Fc domain of the IgG subclass. Postponement of initiation of 
treatment with these products to 2 weeks after the last dose of any 
given treatment cycle of efgartigimod alfa is recommended. Close 
monitoring of the intended efficacy response of such products is 
recommended. Plasma exchange, immunoadsorption, and 
plasmapheresis may reduce circulating levels of efgartigimod alfa.   
Fertility, pregnancy and lactation: Use efgartigimod alfa in 
pregnancy or lactating women only if the benefit outweighs the risk. 
Therapeutic monoclonal antibodies are known to be actively 
transported across the placenta (after 30 weeks of gestation) by 
binding to the FcRn. Efgartigimod alfa may be transmitted from the 
mother to the developing foetus. As efgartigimod alfa is expected to 
reduce maternal antibody levels, and is also expected to inhibit the 
transfer of maternal antibodies to the foetus, reduction in passive 
protection to the newborn is anticipated. Consider the risks and 
benefits of administering live / live-attenuated vaccines to infants 
exposed to efgartigimod alfa in utero. No information is available 
regarding the presence of efgartigimod alfa in human milk, the 
effects on the breastfed child or the effects on milk production. No 
data are available on the effect of efgartigimod alfa on fertility in 
humans. Animal studies showed no impact of efgartigimod alfa on 
male or female fertility parameters.  Effects on ability to drive and 
use machines: No or negligible influence on the ability to drive or 
use machines.  Undesirable effects: The most frequently observed 
adverse reactions were injection site reactions (33%), upper 
respiratory tract infections (10.7%) and urinary tract infections 
(9.5%). The overall safety profile of Vyvgart subcutaneous was 
consistent with the known safety profile of the intravenous 
formulation. Very common (≥ 1/10): injection site reactions, upper 
respiratory tract infections. Common (≥1/100 to <1/10): Urinary tract 
infection, bronchitis, nausea, myalgia, procedural headache*. Not 
known Anaphylactic reaction. Please refer to the Summary of 
Product Characteristics for additional information on selected 
adverse reactions before prescribing. *Intravenous administration 
only Overdose: There are no known specific signs and symptoms of 
overdose with efgartigimod alfa. In the event of overdose, adverse 
events are not expected to differ from those observed at the 
recommended dose. Patients should be monitored for adverse 
reactions, and appropriate symptomatic and supportive treatment 
initiated. There is no specific antidote for overdose with efgartigimod 
alfa.  Storage: Store in a refrigerator (2oC to 8oC). Do not freeze. 
Store in original packaging to protect from light. Package quantities: 
5 mL solution in a single use pre-filled syringe (type I glass) with a 
rubber stopper and a rubber tip cap.. Pack size: 1 pre filled syringe; 
4 pre filled syringes. Not all pack sizes may be marketed. Marketing 
authorisation number: EU/1/22/1674/003-4 Marketing 
Authorisation Holder: argenx BV, Industriepark- Zwijnaarde 7, 
9052 Gent, Belgium  Full prescribing information, (SmPC) is 
available from: https://www.ema.europa.eu/en/documents/product-
information/vyvgart-epar-product-information_en.pdf
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Adverse event reporting 
Adverse events should be reported via the national 
reporting system listed in Appendix V. 
Adverse events with this product should also be reported 
to reportnow@argenx.com  

 This medicinal product is subject to additional monitoring.
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