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EARLY INTERVENTION IN MENTAL HEALTH
In the past…

Taking care of chronicity
Pesimistic approach
High stigma
Low empowerment of patients
Poor outcome…



EARLY INTERVENTION IN MENTAL HEALTH
1990: a need for change!

P Mcgorry M Birchwood M Nordentoft  JO Johannessen
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Targets and strategies of early intervention: 
the example of psychosis
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The challenges in the early phase of psychosis

DENIAL DISENGAGEMENT

http://louisemarie.canalblog.com/archives/2014/05/08/29830710.html
http://mahea69.canalblog.com/archives/2014/01/13/28937644.html


After a first hospitalisation for psychosis, 
in the absence of a specific organisation 
of care :
• 50% of patients never attend first out-

patient appointment after discharge
• Of those who attend, 50% disengage

after 2 appointments
• Readmission occurs within the year

First episode psychosis: patients’ engagement 
in standard care is poor

http://www.ssam.ch/sara-swiss-addiction-research-award-2013


The strategies

• REDUCING DISENGAGEMENT:
• Promoting engagement: the central role of case managers

• Identifying patients at risk of disengagement

• Increasing accessibility: mobile teams, assertive attitude

• PROMOTING INSIGHT:
• Empowerment

• Optimism

• Partnership

• Focusing on resources and not only on difficulties and symptoms
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1. Promoting engagement: a matter of attitude



1. Take time to understand the whole person rather than focus only on 
psychopathology

2. Understand the person’s explanatory model

3. Enquire about patient’s previous experience of treatment

4. Explore strengths and hopes and not only difficulties

5. Tailor intervention to patient’s stage of recovery

6. Plan treatment on the basis of patients’ priorities

7. Encourage realistic hopes and optimism

8. Be prepared for ruptures which can be a fertile ground

9. Engagement is an ongoing process: it takes time and perseverance

10. Let patients matter to you

1. Promoting engagement



2. Identifying patients at risk of disengagement

• DISENGAGEMENT PREVALENCE over 18 months: 23%

• PREDICTIVE FACTORS (Cox regression)
 Past forensic history (HR = 1.7)
No contact with family (HR = 1.7)
Persistance of Substance abuse (HR= 2.3) 

STRATEGIES
Specific attention to patients with forensic issues
Work with families
Work on addiction



Community 
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Stéphan Morandi

POST DISCHARGE

No treatment

Psy institution

Private psy

GP

Phone

assessment
Clinical

assessment
Assertive case management + 

Psychiatrist during 3 years

Hospital unit

Families
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TIPP : Treatment and early Intervention in Psychosis Program

Disengagement: 5%
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Alessandra Solida

3. Organizing care to facilitate access

https://uk.linkedin.com/in/st%C3%A9phane-morandi-9ab81463
https://www.researchgate.net/profile/Alessandra_Solida
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Promoting insight
• A collaborative process: psycho-education is only one element

• Not an emergency!

• Can sometimes do more harm than good: adapt intervention to each patient’s
stage of recovery

• Development of insight is a psychotherapeutic process in itself

• Main elements:
• Listen to the patient, to their conception of what is happening
• Define objectives that suit them
• Do not directly question denial
• Explore and try to understand the possible meaning of delusions
• Identify crisis factors
• Listen, propose alternative  conceptions to explain crisis
• Be flexible, accept partial insight, accept variations in degree of insight over time



Collaborative psycho-education manuals



What is the impact and the cost of such programs?

More efficient

Less expensive

Is Ealry Intervention in Psychosis

Cost-Effective Over The Long Term?
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• Compared to standard care, specialized programs are more effective in 
• dealing with negative symptoms
• lead to greater reduction in substance abuse
• reduce use of hospital beds
• improve patient satisfaction
• are less costly

• If the duration of the program is too short, these benefits are unfortunately 
not maintained when patients return to regular care.

• 2-year programs are too short, but the ideal duration has yet to be defined
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THE PRODROMAL PHASE – AT Risk Mental State
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Metanalysis on 2500 ARMS patients
(Fusar-Poli 2013) :

6 months 18%
12 months 22%
24 months 32%
36 months 36%

Predicitve validity: transition rate to psychosis over time 



Development of preventive treatments



In summary

• Has been a major improvement and a revolution in the way we
approach psychiatry
• Hope

• Ambition

• Empowerment

• Has majorly impacted
• Quality and efficacy of treatment

• The availability of secondary and tertiary prevention strategies

• Has promoted a huge intersest in research



2022:
495

1993:
6



2000:
67

2022: 
1550
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Clinical challenges



Improving early intervention  in 
psychosis
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• Compared to standard care, specialized programs are more effective in 
• dealing with negative symptoms
• lead to greater reduction in substance abuse
• reduce use of hospital beds
• improve patient satisfaction
• are less costly

• If the duration of the program is too short, these 
benefits are unfortunately not maintained when 
patients return to regular care.

• 2-year programs are too short, but the ideal duration 
has yet to be defined



Limitations of early intervention in psychosis

Papers

• Absence of long term efficacy

No differences between 2 years of 
EIS vs TAU among individuals with
diagnosed schizophrenia spectrum
disorders at 20 years follow-up.

New initiatives are needed to 
maintain the positive outcomes
achieved after 2 years of EIS and 
furthermore improve very long-
term outcomes.

• Problem: The poor quality of 
treatment after FEP tretament

• Future developments:

• Higher qualtiy of the entire treatement
for mental health issues, event after
FEP specialized treatment



Limitations of early intervention in psychosis
• Difficulties to demonstrate the 

superiority of specific psychological
interventions

There were no significant differences 
between the two conditions on the 
nine primary outcome variables.
The study indicated that there was no 
significant advantage to COPE over 
and above routine care at EPPIC.

• May mean that other elements of early
intervention programs are more critical:
• psychotherapy itself
• engagement
• continuity of care
• optimism

• Future:
• Keep developing new approaches
• Train psychiatrists in psychotherapy
• Digital approach



Limitations of early intervention in psychosis
• Reducing DUP remains a 

challenge

• Most patients continue to come 
from emergency departments

Some positive and some negative reports 
• Significant impact during campaigns
• Progress tend to be lost when capaigns

are interrupted

• Problem: 
• Stigma and 
• lack of mental heatlh litteracy

• Future: 
• Promote mental health

litteracy in the population and 
schools

• Mental health as capital to 
protect



Limitations of early intervention in psychosis
• Rate of functional

recovery- remains low
Armida Mucci et al.

Italian Network for research on Psychosis

This 4-year cohort study, involving 618 clinically 

stable participants with schizophrenia, identified 

social and nonsocial cognition, avolition, and 

positive symptoms as the main baseline factors 

associated with real-life functioning at follow-

up. Baseline everyday life skills were associated 

with changes in work skills at follow-up.

Findings suggest that several variables 

associated with real-life functioning at follow-up 

are not routinely assessed and targeted by 

intervention programs and that personalized 

interventions aimed at promoting cognition and 

independent living should be an integral part of 

management programs for schizophrenia.

More than one-fourth of early psychosis 

patients experienced significant self-

stigma, highlighting an unmet need for 

early detection and intervention of self-

stigma in the initial years of illness.

• Problem : Linked to 
• various elements that are 

not assessed or treated

• self-stigma

• Lack of adaptation of our
society to people with
difficulties

• Adapt society to the needs
of patients



Expanding early intervention to 
other disorders



Early intervention in other diagnoses?

• Majority of developments and progress in psychosis

• Limited progress in other disorders
• Exceptions: Autism, personality disorders, …

• Potential causes:
• Lack of interest or investment in some domains

• Different concepts of the disorder: classification in silos and sub-groups rather
than along time

• Difficulties in identifying relevant targets

• Complexity of the onset: bipolar disorder



The exemple of bipolar disorder



The pioneers

• Fava & Kellner: AJP 1991: « The 
appearance of prodromal 
symptoms may precede the full 
syndrome by weeks or months; if 
these symptoms are detected, 
recurrences of affective disorders 
(bipolar illness, unipolar depression, 
panic disorder) could be treated 
earlier and perhaps more 
effectively.»



Conclusions: There is a lack of emphasis 
on early BD among widely-respected 
current clinical guidelines, likely reflecting 
the dearth of primary data. Future 
evidence or consensus-based 
recommendations could significantly 
inform clinical practice for this 
population.



Systematic review of the effectiveness of interventions in 

the early course of BD I or II.

Only 25 studies between 1971 and 2022: 16 randomized 

studies and 9 non-randomized studies

Main findings in the early phase of BD:

• Lithium: lower recurrence risk than other mood 

stabilizers. 

• Mood stabilizers associated with better global 

functioning than antipsychotics in the medium term

• Psychological therapies: 

• few data limited by heterogeneity

• family-focused and CBT associated with reduced 

recurrence risk or improved symptomatic 

outcomes.

• Same pharmacological interventions were more 

efficacious in preventing recurrences when utilized in 
earlier illness course.



DO WE NEED EARLY INTERVENTION IN 
BIPOLAR DISORDERS? 

• Poor outcome, already after first episode mania
• Rapid syndromal recovery from first manic episode (90%),     BUT

• Persistence of symptoms (anxiety, depression: 40%)

• Poor functional outcome (60% fail to return to premorbid level) (Conus et al., 2004)

• Long treatment delay : 6 -10 years between first mania and 
diagnosis of BD (Post 2003; Baethge 2003)

• Lack of specific treatment guidelines, despite stage specific needs

• Suggestion of an active and progressive process (Berk et al, 2011)
• Decrease in response to treatment with number of episodes

• Increase in relapse risk with number of episodes
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DURATION OF UNTREATED ILLNESS ??
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Adapted from Berk et al. 2007

Development stages of bipolar disorder
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Defining targets for early intervention in 
bipolar disorder
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Improving detection of first epsiode mania



• Promote better knowledge of mania in young patients

• Manic state are often atypical in young people
• Irritability, increased energy, flight of ideas rather than euphoria

• Should not be mistaken ith behavioural problems

• Psychotic symptoms are commonly present
• Clinicians should not be blinded by this aspect of presentation

• There are no clearly discriminant psychotic symptoms

• High rate of substance abuse
• Beware of misdiagnosis with SUD or personnality disorder

• Keep diagnosis open if there is doubt
• dimensional diagnosis is more adapted to early phase of psychiatric disorders

Improving detection of first epsiode mania
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• Depression is the most common initial manifestation of bipolar disorders
(Perugi 2000, Berk 2007)

• Majority of the pathology is in the depressive phase (ratio 3 : 1 with mania)

• Prescription of antidepressants may lead to mania switch 

• Currently limited knowledge regarding specific characteristics:
• Berk et al 2004; literature review: 

• Early onset, 
• Abrupt onset and off set, 
• Psychomotor retardation (alteration of emotional reactivity, delayed verbal answers, slowness of 

mouvements), 
• Melancholic symptoms, 
• Atypical depressive symptoms (hypersomnia, hyperphagia, lead paralysis)
• Irritability, mixed states, mood lability, high rate of relapse

• Bipolar Depression Rating Scale (Berk et al., 2007)

• Need for validation  study for early identification of bipolar depression

Identifying bipolar depression
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The limitations in the prodromal
phase and the ARMS concept



Fusar Poli 2013
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Problems with the ARMS concept

• Lack of specificity

• Low predictive value regarding
transition to psychosis

• Lack of models for disorders other
than psychosis

• LACK OF RELIABLE BIOMARKERS

• However, the ARMS syndrome is a 
disorder deserving treatment



A similar problem with the staging concept

Very relevant concept for clinicians

• Major challenges in defining
stages

• Is the concept applicable to all 
disorders in the same way?

• Need for different biological
treatments depending on stage

LACK OF RELIABLE BIOMARKERS



The neuro-biological challenge



Reaching the aims of early intervention:
the role of neuro-biological research

Prodrome
First 

treatment Rémission

Relapse

First episode
psychosis

Time

Better
diagnostic tools

Stage specific
biological
treatment

Biological markers for
• Diagnosis of illness onset

Biological markers for
• Treatment targets
• Stratification

Biological markers for
• Treatment response
• Relapse prevention

Response assessment
Relapse identification

Need for knowledge of
illness mechanisms

Clinical needs:

Tasks for
Neuroscience:



Research context in 
psychiatry in 2000

• Clinicians in psychiatry: 
Limited knowledge and 
interest in neurobiological
determinants of disorders

• Basic neuroscientists: 
Focused on theoretical
aspects and animal models
and with limited links to 
psychiatric disorders



GENETICS

MRS (brain)

METABOLOME (blood)

TRANSCRIPTOME (fibroblasts)

MORPHOLOGY (animals)

MRI

CONNECTIVITY (DSI)

NEUROPHYSIOLOGY 

EEG

PSYCHOPATHOLOGY

NEUROPSYCHOLOGY

SOCIAL FUNCTIONING

BIOMARKERS for

DIAGNOSIS & MONITORING

PATHOPHYSIOLOGY

THERAPEUTIC TARGETS

Clinical trials (various

stages of illness) with new 

tratments/prevention

CLINICAL COHORTPRECLINICAL MODEL

- ANIMAL MODELS
(Glutathion knock-out)

- DEVELOPMENT
(Genes – Environment)

Translational research concept



The NAC story: where it started
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GSH in PFC cortex in schizophrenia 
(MRS)

Do &al, EJN 2000
• Context:

1. Cerebral activity produces Reactive Oxygen Species (ROS) that
are potentially deleterious to brain structure and function

2. A good regulatory redox system is necessary

3. Glutathion (GSH): the main cerebral antioxydant

• Initial observation: decreased GSH levels in the brain of 
schizophrenia patients (CSF and brain spectroscopy)

• Hypothesis: Redox imbalance, mainly regulated by GSH, 
may be a central mechanisms in schizophrenia

Prof. Kim Do



The animal model: GCLM-KO mouse

GSH deficit (60-70% decrease) throughout brain

structures and throughout life.

Yang &al., JBC 2002; Steullet, Cabungcal, & al. J Neurosci 2010

Knockout mouse line lacking the gene encoding 
glutamate-cysteine ligase modifier (GCLM) subunit



• Inclusion criteria
• Age 18 – 35
• Less than 6 months antipsychotic treatment
• Living in catchment area (330’000 inhabitants)
• 3 years treatment

• Launched in 2004: > 1000 patients included

• Impact:
• Short delay to treatment: <2 months
• High engagement rate: 5% drop out 
• Low rate of hospital admission: 0.8 admission  per patient over 3 years

• Longitudinal assessment

TIPP: an early intervention program



Multimodal biomarker profile
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First step: to confirm a deficit of glutathione production 
in schizophrenia

• Methods: Skin fibroblasts (of patients and 
controls) exposed to oxydative stress

• Results and conclusion: 

1. Schizophrenia patients as a group 
have a decreased capacity to 
synthesize GSH 

2. Some genetic profiles (high risk 
genotype) display a particular 
decrease

3. Such genotypes are more frequent 
among patients than controls



Impact of GSH deficit on white matter integrity

Glutathione deficit in Gclm KO mice 
affects the integrity of the fornix-fimbria 
and anterior commissure. 

Impairment of white fibers integrity in the 
fornix of FEP patients compared to 
controls, correlation with  GPX activity



Impact of GSH deficit during development on PV cells

• Methods:
• Rats with GSH deficit exposed to excess 

extracellular dopamine during 
development

• Exploration of impact on brain structure 

• Results: 
• Treated rats showed specific reduction in 

parvalbumin immunoreactivity in the 
anterior cingulate cortex

• Discussion: 
• Redox regulation plays a central role in 

cortical development



GSH deficit : one element of the 
more central mechanism of redox dysregulation

Schizophr Res. 2014

1. Various genetic and environmental risk factors for psychosis
have been identified

2. Most of these risk factors induce, either directly or 
indirectly, redox dysregulation

3. The presence of redox dysregulation and oxydative stress 
during development induces
• Lesions of myeline and brain fiber tracts (alteration of 

structural connectivity)
• Lesions of PV celles (alteration of  functional connectivity)



Redox dysregulation: could NAC (N-Acétyl-
Cytéine) be a solution?

• A simple molecule

• Sold over the counter

• Used in many other contexts

• Hardly any side effects

• Contains the precursor of GSH (cystein)

• Hypothesis: Oral administration of NAC 
may increase GSH levels in the brain and 
balance redox dysregulation
• Restauration or protection of myeline?
• Restauration or protection of PV-i?

GCLM



NAC in «chronic» schizophrenia patients

• CONTEXT AND AIM: 
• N-Acetyl Cysteine is a precursor of glutathion

• Aim: evaluating safety and effectiveness of oral NAC (2g/day) vs 
placebo as add on to usual treatment in patients with chronic
schizophrenia

• METHODS:
• RCT, double blind, multicenter, 24 weeks: 84 subjects: 2.7 grams/day

• Outcome: PANNS, CGI, side effects

• RESULTS: Significanlty more improvement in NAC group on

• General and negative symptoms

• Improvement of side effetcs (akathisia)



NAC in the early phase of psychosis

• AIMS:

• To explore impact of addition of NAC to standard treatment 
in early psychosis (EP) patients

• HYPOTHESES:

• Role of redox dysregulation may be more important in the 
early phase of psychosis

• Impact of NAC may be higher in this phase of the disorder

• METHODS:

1. Double-blind, randomized, placebo-controlled trial of 
addition of NAC, 2700 mg daily, to antipsychotic treatment 
over 6 months. 

2. Monthly assessment of symptoms and functional level 

3. Quantification of brain glutathione levels (GSHmPFC) by 1H-
magnetic-resonance-spectroscopy  

4. Quantification of blood cells glutathione (GSHBC) and 
glutathione peroxidase activity (GPxBC) as marker of 
oxidation status at the beginning and end of treatment.

Schiz Bull 2018, 44(2):317-327



• High GPx levels correlates with high oxydative status
• GPx can be measured in the red blood cells

NAC in the early phase of psychosis 



1. 63 patients were included (32 NAC; 
31 placebo). 

2. Spectroscopy: NAC induces an 
increase in brain glutathion levels in 
the brain (p=0.005). 

3. Clinical assessment: 
1. Improvement of processing speed

2. No significant difference in negative 
symptoms, positive symptoms or 
functional outcome. 

NAC in the early phase of psychosis 



Stratification based on peripheral 
oxydative status at baseline 

Among patients high oxidative status at 
baseline (GPxBC >22.3U/gHb) patients 
with NAC, compared to placebo, 
displayed significantly greater :

1. Improvement in positive symptoms (p=0.02).
2. improvement in cognitive function (verbal 

memory, working memory, speed processing) 
(p= 0.023/ 0.048/ 0.022)

3. The greater the decrease in peripheral GPx, 
the greater the clinical improvement

NAC in the early phase of psychosis 



N-acetyl-cysteine supplementation has a 
positive effect on white matter 
integrity in early psychosis patients

NAC in the early phase of psychosis: impact on white 
matter integrity
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NAC in the early phase of psychosis: impact on low-
level auditory processing

N-acetyl-cysteine supplementation has a 
positive effect on low level auditory
processing in early psychosis patients
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NAC in the early phase of psychosis: impact on 
functional connectivity within cingulate cortex

N-acetyl-cysteine supplementation has a 
positive effect on functional connectivity 
within the cingulate cortex in early 
psychosis patients



Conclusion
• Redox dysregulation could be a central mechanism in psychosis

• NAC in early psychosis patients has a positive impact on
• Cognition (processing speed), White matter intergrity, Low level auditory processing, Functional

connectivity

• In early psychosis patients with high level of oxydative stress, NAC has a 
positive impact on positive symptoms and cognition

• A FIRST STEP TOWARDS BIOMARKER GUIDED TREATMENT

• We need more of such research on mechanisms in order to
• Identify treatment targets
• Delineate stages of illness
• Idenfiy biomarkers of disorder and /or stages



The political challenge
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https://www.youtube.com/watch?v=RXN2NfeqwfU


WHY?
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• Should we continue with the psychiatry of yesteryear when we know that new 
methods are more effective and better accepted by patients?

• Is it the case in other domains of medicine?
• How is it that in psychiatry it is acceptable not to offer patients new approaches 

that have already proved their worth...?
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We need to advocate for our patients to improve their care!

• In Denmark, a 10-year plan for psychiatry has been 

agreed on. 

• The content of the plan was developed in 

collaboration between the Danish Health Authority 

and the Danish Authority for Social Services and 

Housing, and it involved many stakeholders.

• User organizations, trade unions, and scientific 

societies in the field of mental health were unified in 

a common organization, called the Psychiatry 

Alliance

• This alliance agreed on common action points and 

acted together to influence politicians. 

• An assertive approach toward politicians and 

media was pivotal, and being a first mover and 

presenting tentative budgets was very 
influential.



Societal challenges
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Social and societal déterminants of mental 
health
• Many papers presented during this conference

• Plenary session of Prof Hanna Kienzler

• Absence of early intervention in low income countries
• Link with WHO

• Develop adaptable versions of EI: what are the key éléments?



HAVE WE IDENTIFIED RISK FACTORS ?

Lambert & Naber, Current schizophrenia, Springer 2009

The example of schizophrenia

ACCESSIBLE FOR PREVENTION
Obstetric complications (hypoxia during birth)
Infection during pregnancy
Cannabis use before age 15 (?)
….

MORE CHALLENGING
o Genetics
o Exposure to childhood abuse and trauma
o Traumatic migration
o ….



Maybe should we also try and prevent
the emergence of new risk factors…?

1450



CLIMATE CHANGE

A risk factor for mental health?



Climate change: general context
Climate has already changed in the past, but 

• Never as fast

CO2 concentration in the atmosphere

Mean temperature around the world

• Never with such a direct link with human activity



Such changes are linked with

Climate hasards
Extreme heat
Flood
Storm
Sea-level rise
Drought
Wildfire

Climate change: general context

Socioeconomic
Loss of livelihood
Property loss or damage
Loss of autonomy and control
Conflict, violence
Inequalities
Forced migration
Loss of personal important places



Climate change: 
is there a link with mental health?



• Hypothesis: Sound mental health may be undermined by climate change. 

• Methods: Coupling of meteorological and climatic data with reported mental health difficulties 
drawn from nearly 2 million randomly sampled US residents between 2002 and 2012. 

• Results: 

• Shifting from monthly temperatures 25o-30o to >30o increases the probability of mental 
health difficulties by 0.5% points : 2 million more patients for US

• 1oC of 5-year warming associates with a 2% point increase in the prevalence of mental 
health issues (id. 8 million more patients in the US)

• Exposure to Hurricane Katrina associates with a 4% point increase in this metric

• Conclusion: environmental stressors produced by climate change pose threats to human 
mental health.



What is the concrete impact on mental health?

Direct impact: natural disasters
• 40x more psychological than physical disorders

• PTSD 
• Depression
• Suicide

Impact of heat waves:



Direct impact: natural disasters
• 40x more psychological the physical disorders

• PTSD 
• Depression
• Suicide

Gradual impact:
• Slower pace of change (farmers, insular populations…)
• Loss of income and identity

• Depression, anxiety
• Suicide

Indirect impact: 
• Solastalgia
• Eco-anxiety

What is the concrete impact on mental health?



Ecoanxiety

• All emotions linked to the feeling of fatality in the face of climate change 

• Mainly fear, sadness and anger

• The main cause of this anguish: inaction or insufficient action on climate by 
governments and populations.

• The Lancet Planetary Health (Lancet 2021; Marks et al.) : Young people's voices on 
climate anxiety, government betrayal and moral injury: A global phenomenon.
• Method: survey of 10,000 young people aged 16 to 25 in ten different countries.
• Results: 

• 84% are "worried" about the state of the planet (more than in older populations)

• 59% are "very worried". 

• >50% feel anxious, sad and angry about the climate crisis

• 39% hesitate to have children

1929 students UNIL
80% worried
60% very worried
72% sad, anxious, angry
55% hesitate having children

Fouvy, Golay et al.



ECO-ANXIETY: 

Pathology or normal reaction?



WHAT CAN WE DO AGAINST CLIMATE CHANGE?

1. Act as individuals

2. Act as citizens

3. Act as health professionals/scientists



• It is urgent that phyiscians and scientists become actively 
involved in alerting political authorities about the impact 
that inaction in this area could have on the health of our 
populations

• Authorities may listen to mental health professionals… 



ACTIONS FOR IEPA now and in the future:
• No paper program book 
• Online abstract book
• Hybrid conferences
• Publication of papers in EIP
• Development of an interest group on this topic
• ….

Sign the petition launched at IEPA 14 in Lausanne



Acting against climate change:
A strategy for universal prevention

in mental health!



CONCLUSION

• Early intervention in mental health has been a major driver of change 
in the approach of mental health disorders

• The major focus has been psychosis where much remains to be done

• These strategies need to be applied to other disorders

• True tanslational research is a necessary domain of investment in 
order to make progress

• Science is not enough: we need to be active politically regarding
• Right of patients for better care

• Climate change which is a major threat to mental health around the world 



Thank you for 
your attention 
&
FOR YOUR 
FUTURE 
ACTIONS!


