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INTRODUCTION

Autism defies the entire world and has still not yet delivered all its secrets. For this reason, it is the
subject matter of many different ideologies, treatments, debates and qualifications, which often do
not thoroughly consider advances in international research.

There are no borders in autism; it touches upon all social classes in different countries around the
world.
This is why the association VAINCRE L’AUTISME and its scientific committee wish to put forth the
current state of international scientific knowledge on autism through the publication of this White
Paper, which consolidates leading scientific research on autism from around the world.
The objectives of this international and scientific document are to provide current data from science
and medicine in the subject of autism, to be a document of quality and a reference, and to be
informative and comprehensible for everyone. It is intended to be useful and accessible to all, from
individuals and families touched by autism, to European and international governmental bodies.
We intend for this document to be widely used and to be translated into different languages in order
to bring about an international collective awareness of autism, as is the case for all serious
conditions of public health concern worldwide.
We express our heartfelt gratitude to the different researchers and clinicians who contributed to this
document, which is of interest to public health and to the enhancement of the human condition
without borders.

M’Hammed SAJIDI,

Pr Robert L. HENDREN

Président - Fondateur
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in the “state-of-the-art” understanding of what causes autism spectrum disorders and
how to understand and effectively help people who have them live the fullest and
most resilient lives possible.
5
VAINCRE L’AUTISME - 2018 (ASD – TSA)

I. Epidemiology of Autism Spectrum Disorders
Professor Maj-Britt POSSERUD

Autism spectrum disorder (ASD) is an umbrella term designating individuals struggling with
understanding of social interaction as a core problem. To fulfill diagnostic criteria, social and
communication problems should also be accompanied by repetitive and stereotypic behavior and
interests, and there should be functional impairment. The international classification of disorders,
tenth edition (ICD-10) and WHO still operates with several disorders within the umbrella term of
pervasive developmental disorders; Infantile Autism (IA), Asperger syndrome (AS) and atypical
autism (AA), whereas in the American Diagnostic and Statistical Manual, fifth edition, these have
been replaced with the single ASD diagnosis, but allowing for subtypes (e.g. ASD Asperger type) and
varying degrees of functional impairment (mild, moderate, severe) ICD-11 has followed suit, and
now includes only autism spectrum disorders, with subgroups depending on presence or absence of
language problems or intellectual disability.
ASD prevalence estimates vary considerably between studies, nations, and across time, causing a
plethora of speculations as to the etiological causes of ASD; e.g. modern life style and diet, toxic
substances etc. Historically, the rate of Infantile Autism as it was first described was very rare, with
rates of 2-4 ‰ (Wing et al. 1976), whereas several studies in the 21st century estimate ASD
prevalence to be well above 1% (Kim et al. 2011, Baird et al. 2006). This enormous increase has been
labeled the “autism epidemic”. Some parents worry that the use of modern vaccines is responsible
for this ASD prevalence increase, which has led to large decreases in vaccine coverage for very
serious disorders although there is absolutely no credible evidence that vaccines are responsible for
the increase (Plotkin et al. 2009, DeStefano et al. 2013). On the other hand, other environmental
stressors have strong associations (e.g. insecticide such as DDT, and other pre- and perinatal events)
(Hertz-Picciotto et al., 2018; Landrigan and Landrigan 2018) but no definitive etiologic agent has
been identified. The strongest explanation for the change comes from changes in conceptualization
and diagnostic criteria. Infantile Autism as Kanner described it in 1943 is rare also today, just as it
was then (Wing & Potter, 2002). Modern studies citing prevalence rates above 1% apply the
diagnostic criteria for the broader autism spectrum disorder, that also include children and adults
with more subtle forms of social impairment. These individuals would not have obtained an ASD
diagnosis previously even though they had significant difficulties.
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Social ability is now thought of as a continuous trait, that individuals may possess to a larger or lesser
degree (Baron-Cohen et al. 2001). Children and adults with poor social ability often experience
problems but are not necessarily pervasively impaired or malfunctioning. The large group of children
and adults with borderline levels of social ability will often be labeled quite differently, or not at all,
by their surroundings and by the health system across societies. This conceptual variation is at the
core of the great differences in prevalence estimates across societies and studies. The trend in the
Western world has been to increasingly diagnose ASD in individuals with borderline social ability,
causing rapid increases in ASD numbers and causing this seeming “epidemy” of ASD. We do not
know whether there is any true increase in ASD prevalence shielded within the changes in clinical
practice and diagnostic criteria (Elsabbagh et al. 2012). There are known causes of ASD that have
increased in the modern society such as prematurity and older parents, but also known causes that
have receded such as cerebral infections and severe malnutrition. Another important change is that
modern society now requires high levels of social ability for an individual to function well.
Workplaces and education is increasingly requiring team efforts, causing odd individuals that are
unable to collaborate to stand out and require assistance to a larger degree than before. In other
words, the impairment criteria may be fulfilled at lower levels of social disability in modern societies.
This means that even though the level of autistic symptoms remains constant, the rate of individuals
diagnosed with ASD rises, as more individuals are being impaired by their social disability. Time
trends in epidemiological studies indicate that this is indeed the case (Arvidsson et al. 2018).

Recent register studies from the US, Europe and Asia all show that more than 1% of children are
currently being diagnosed with ASD. There are very few prevalence studies in adulthood but the
DSM-5 estimate adult ASD at 0.5%, but prevalence estimates of 1% in adults have been reported
(Brugha et al. 2011). As ASD is considered a pervasive disorder, it is uncertain whether the difference
is a lag effect or whether there is a true reduction of ASD in adulthood as there are very few
longitudinal studies of ASD. It does seem that about 25% of children grow out of their problems as
adults, but in the majority, autism symptoms are rather stable (Gillberg et al. 2016). Although some
grow out of their autism problems, adult ASD prevalence rates could actually be higher than
childhood ASD as borderline social ability could be more impairing in adulthood than in childhood.
There are clinical accounts from adult psychiatry and habilitation services reporting that many
individuals are now being diagnosed for the first time as adults. More research on adult ASD is
nevertheless needed, as the majority of children will continue to struggle with their difficulties as
they grow older and will need life-long support.
ASD is more commonly diagnosed in males than in females, with a ratio of 3-4:1 males per female. In
individuals with ASD comorbid with moderate to severe intellectual disability, the gender ratio is
lower, with 2:1 males per female being diagnosed with ASD (Loomes et al. 2017).
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II. Genetics and Etiology
Professor Thomas BOURGERON

Since the first article published in 1977, twin studies have consistently reported much higher
concordance for autism in monozygotic twins (MZ) compared with dizygotic twins (DZ). Based on 13
twin studies (Tick et al., 2016), a meta-analysis revealed that correlations for MZ were almost perfect
at .98 (95% Confidence Interval, .96–.99). The DZ correlation was .53 (95% CI .44–.60) when autism
prevalence rate was set at 5% (in line with the Broad Phenotype of autism) and increased to .67
(95% CI .61–.72) when applying a prevalence rate of 1%. The heritability estimates were 64–91%
with shared environmental effects that became significant as the prevalence rate decreased from 5–
1%: 07–35%.
The first genetic studies that associated genetic variants to autism used observations from
cytogenetic studies (Gillberg and Wahlstrom, 1985). Nowadays, many studies have revealed that
copy-number variants (CNVs) - that represent gain or loss of genomic DNA - are present in 4-7% of
the patients with autism compared with 1-2% in the unaffected siblings and controls (Pinto et al.,
2014; Sanders et al., 2011). Beyond autism, large CNVs (>400 kb) affecting genes are present in 15%
of patients with developmental delay (DD) or ID (Coe et al., 2012)(Moreno-De-Luca et al., 2013).
Most of the CNVs are unique to each individual, but some have been recurrently observed in
independent patients.
The first approach to associate a gene with autism was to select specific candidate genes based on
data coming from functional or genetic studies or a combination of both. This approach was
successful in identifying several synaptic genes associated with autism such as NLGN3, NLGN4X and
SHANK3 (Durand et al., 2007; Jamain et al., 2003). To date, thanks to the advance in so called next
generation sequencing (NGS), we can explore all genes of the genome in an unbiased manner using
whole exome/genome sequencing (WES, WGS). More than 20 of such WES/WGS studies have been
performed, comprising altogether more than 5,000 families. Based on these studies, 3.6-8.8% of
patients with autism have been shown to carry a de novo causative mutation with a twofold increase
of deleterious mutations in the patients compared with their unaffected siblings (Iossifov et al.,
2014) (Jiang et al., 2013)(C Yuen et al., 2017; Yuen et al., 2015, 2015). The carriers of these de novo
mutations were more likely diagnosed with a low non-verbal IQ and had a greater likelihood of
motor delay during early development (later age at walking) (Bishop et al., 2017). In some cases, the
cells harboring mutations have been limited to a specific region of the brain (Krupp et al., 2017; Lim
et al., 2017), but more analyses are needed to map the brain regions involved in autism using this
approach.
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The vast majority of the genetic background of one individual is shaped by the so-called common
variants shared with more than 5% of the human population. Using quantitative genetics, it was
estimated that these common variants were contributing to a high proportion of the liability for
autism: 40% in simplex families and 60% in multiplex families (Gaugler et al., 2014). However the
causative SNPs still remain largely unknown since they are numerous (>100,000) and each associated
with a low risk (OR<2). To date, the largest meta-analysis of genome wide association studies
(GWAS) of over 16,000 families with autism could only detect a handful of SNPs that are genome
wide significant (Autism Spectrum Disorders Working Group of The Psychiatric Genomics
Consortium, 2017).
The molecular studies confirmed autism-risk genes exist, but that the genetic susceptibility to autism
could be different from one individual to another. For some individuals, a single de novo mutation
will be enough to cause autism. For others, the accumulation of many of common risk alleles will
additively increase the risk of autism. Interestingly, common and rare variations seem to act
additively to create risk for autism (Weiner et al., 2017). The interplay between the rare or de novo
variants and the background will also influence the phenotypic diversity observed in the patients
carrying rare deleterious mutations (Bourgeron, 2015). In some individuals, a genetic background
will be able to buffer or compensate the impact of the rare genetic variations. In contrast, in some
individuals, the buffering capacity of the genetic background will not be sufficient to compensate for
the impact of the deleterious mutations and they will develop autism. In this model, autism can be
regarded as a collection of many genetic forms of autism, each with a different etiology ranging from
monogenic to polygenic models.
Although the autism-risk genes are numerous, so far, they seem to converge in a limited number of
biological pathways including proteins mostly involved in chromatin remodeling (regulation of gene
expression) and synaptic plasticity. In parallel to the genetic studies, transcriptomic experiment data
also confirm that genes involved in neuronal/synaptic homeostasis might be differently expressed in
the brain of individuals with autism (Ansel et al., 2016) (Krishnan et al., 2016; Parikshak et al., 2013,
2016; Voineagu et al., 2011). Remarkably, several studies showed that a change in neuronal activity
seems to regulate the level and function of many of the autism-risk genes. This has led to the
hypothesis that abnormal synaptic plasticity and failure of neuronal/synaptic homeostasis could play
a key role in the susceptibility to autism (Mullins et al., 2016; Bourgeron, 2015).
In summary, in the last 40 years, twin and familial studies have constantly shown a high genetic
contribution to autism. Molecular genetic studies have identified more than 100 autism-risk genes
carrying rare and penetrant deleterious mutations in approximately 10-25 % of the patients. In
addition, quantitative genetic studies have shown that common genetic variants could capture
almost all the heritability of autism. The genetic landscape of autism is therefore shaped by a
complex interplay between common and rare variants and is most likely different from one
individual to another. Remarkably, so far, the susceptibility genes seem to converge in a limited
number of biological pathways including chromatin remodeling, protein translation, actin dynamics
and synaptic functions. The identification of the genetic variants shed light on the causes of autism,
and represents new beneficial opportunities for individuals with autism and their families, but it also
raises ethical questions on how to manage this information.
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III. Prematurity, neuroinflammation, and autism
spectrum disorders
Professor Pierre GRESSENS, MD-PhD

The World Health Organization estimates that every year there are at least 15 million infants that are
born prematurely, birth before 37 of 40 weeks completed gestation. This is approximately 1 in 10
infants globally that are born too early. Of these 15 million preterm born infants, close to 1 million
will not survive and a significant proportion of survivors will be left with permanent neurobehavioral
deficits (Harrison and Goldenberg, 2016; Liu et al., 2016). People who were born preterm tend to
have lower IQ and to perform worse than aged-matched, full-term born controls in several cognitive
areas such as executive functions, language processing and working memory (Cheong et al., 2017;
Doyle et al., 2015; Moore et al., 2012; Pascoe et al., 2013; Raju et al., 2017; Spittle et al., 2017).
These deficits become apparent in early childhood and are permanent, with observations having
been made in large cohorts of infants born preterm through adolescence and into late adulthood
(Healy et al., 2013; Heinonen et al., 2015). The severity of outcomes for individuals born preterm is
directly related to the severity of the preterm birth although this is modulated by a host of factors to
be discussed below (i.e inflammation, stress, genetics). In addition, extremely preterm infants
(before 28 weeks GA) have a 10 to 17-fold higher risk of developing ASD when compared to term
infants (Joseph et al., 2017; Leviton et al., 2018; Limperopoulos et al., 2008a). Although debated,
preterm and term infants with ASD have not completely similar clinical phenotypes as preterm
infants generally present a subcategory of ASD with social and communication inabilities but limited
repetitive/stereotypic behaviors (Johnson et al., 2010).
In term infants, it is largely accepted that ASD is linked to a combination of genetic and
environmental factors, the relative weight of each being different for almost every infant (Kim and
Leventhal, 2015). In preterm infants, brain injury (the so-called “encephalopathy of prematurity” or
“EP”) is often secondary to neuroinflammation which is mediated by microglia and astrocytes. EP is
characterized in part by diffuse white matter injury and synaptic abnormalities (Kinney, 2009). As a
significant number of preterm born infants, relative to term born infants, will develop ASD, our
overarching argument is that exposure to neuroinflammatory insult during the equivalent of the last
trimester is an environmental factor of great importance to the development of ASD. Indeed, the
single main risk factor for preterm birth is maternal-fetal infection/inflammation, with 25 to 40% of
preterm delivery linked to infections either subsequent to premature rupture of membranes or
often with no prior diagnosis. In addition, preterm infants are often exposed to neonatal proinflammatory conditions such as neonatal sepsis, mechanical ventilation, or necrotizing enterocolitis
(Hagberg et al., 2015; Joseph et al., 2017; Kuban et al., 2015; Leviton et al., 2018). In response to
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infection and inflammation the systemic immune cells produce a plethora of cytokines and
chemokines (McElrath et al., 2011; Menon et al., 2009). Through mechanism not yet fully elucidated,
but likely involving the endothelial inducible cyclooxygenase and the vagal nerve, the systemic
inflammation induces a neuroinflammation that primarily involves microglia and astrocytes. This
neuroinflammation is central in the pathogenesis of EP.
The neuropathological and imaging hallmarks of EP are very reminiscent of what has been described
in postmortem studies of ASD patients: impaired myelination linked to an impairment of
oligodendrocyte maturation, reduced connectivity, abnormal synaptic equipment / function, and
reduction of some classes of interneurons (Billiards et al., 2008; Buser et al., 2012; Verney et al.,
2012a, Ball et al., 2013b; Eaton-Rosen et al., 2017; Garcia et al., 2018; Kelly et al., 2015; Vinall et al.,
2013).
Microglia are the resident immune cells of brain and spinal cord derived from erythromyeloid
precursors from the yolk sac that migrate to the neuroepithelium during early embryonic
development to become effectors of brain development and brain homeostasis (Ginhoux et al.,
2010; Kierdorf et al., 2013; Tay et al., 2017b). Microglial express a plethora of receptors such as
receptors of cytokines/chemokines, damage-associated molecular patterns (DAMPs) and pathogenassociated molecular patterns (PAMPs) membrane receptor to detect environmental modifications.
In addition to their immune functions microglia have specific and critical roles during normal brain
development and thought out life. During neurogenesis, microglia promote selective neural
precursor cell (NPC) death in several regions by producing ROS and by phagocytosis of the
extraneous cells (Sierra et al., 2010); but in contrast, microglia also support the survival of layer V
neurons (Ueno et al., 2013) and support OL maturation by expressing IGF1 (Wlodarczyk et al., 2017).
In the WM, microglia cells are also known to promote axon fasciculation, whereby neighboring axons
travelling together adhere to each other and to be important in normal myelination (Wlodarczyk et
al., 2017). Microglia also contribute to circuit assembly by controlling the laminar position of
somatosensory interneurons (Pont-Lezica et al., 2014; Squarzoni et al., 2014; Ueno et al., 2013).
Another major function of microglia during development are their crosstalk with mechanisms of
synapse formation and pruning. Recent evidences demonstrated that microglia at P8-10 promote
filopodia formation (future synapse) by contact-induced Ca2+ (Miyamoto et al., 2016). Moreover,
from P8 to P21, microglia promote synaptic pruning by tagging weak synapses with complement
system that are then phagocytosed(Paolicelli et al., 2011). This increases the strength and the
plasticity of synapses.
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It is worth noting that a disturbance in each of these normal neurodevelopmental functions have
been linked to ASD (Fernandez de Cossio et al., 2017; Jawaid et al., 2018; Li and Barres, 2018;
Miyamoto et al., 2016; Pierre et al., 2017; Tay et al., 2017a; Tay et al., 2017b; Thion and Garel,
2017). In preterm post-mortem brains, our team previously demonstrated that around cystic lesions
microglia cell number is increased compare to term brains. This suggest that microglial activation
maybe a key component of WMI and we propose also GMI (Hagberg et al., 2016; Hagberg et al.,
2002; Verney et al., 2012a; Verney et al., 2010b). This association between microgliosis and injury
has been observed in models of perinatal brain injury (Baud et al., 2004; Dean et al., 2009; Favrais et
al., 2011; Fleiss et al., 2012; Kaur et al., 2013; Ophelders et al., 2016; Schmitz et al., 2014; Tahraoui
et al., 2001) and reviewed in (Baburamani et al., 2014).
Transcriptomic analysis of microglia in our mouse model of EP showed that not only they were
polarized towards a pro-inflammatory phenotype but also that many transcripts corresponding to
normal function of microglia during brain development were significantly down-regulated (Krishnan
et al., 2017). This suggests that these immature microglia abandon their developmental and
homeostatic functions due to an inflammatory stimulus.
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IV. Brain Imaging in Autism
Professor Nouchine HADJIKHANI

Autism is a developmental disorder, meaning that the brain of those who have autism developed
differently than the brain of typical individuals – probably already in utero. However, unfortunately,
as of today there is no way to give a diagnosis of autism by examining brain anatomy or function
using MRI. The autism diagnosis remains based on developmental history and behavior examination.
Researchers have tried to understand where differences lie between ASD and typical brains, but
results have been unclear. A recent study based on the anatomical scans from more than 1000
individuals with autism and controls failed to show any differences between groups in brain volume,
or in the volume of specific areas, with the exception of (non-specific) larger ventricles in ASD
individuals (Haar, Berman, Behrmann, & Dinstein, 2016). Nevertheless, recent post-mortem
histological studies (Stoner et al., 2014) have reported very small changes in the cortical structure of
some brain areas, and it is possible that future studies will be able to detect these changes in vivo,
and will provide a better understanding of the pathophysiology of autism.

Some researchers, however, have tried to examine whether there is a way to predict autism in at
risk children (who have a sibling already diagnosed with autism). Their rationale is that if one can
predict that a child will develop ASD, then one could implement early intervention strategies, which
might support brain development in areas that may be compromised. In one study looking at brain
anatomy (Hazlett et al., 2017), structural MRI scans of infants that were 6 and 12 month old were
able to predict with rather high accuracy (81% positive predictive value, and 88% sensitivity) 8 out of
10 infants who would meet criteria for ASD at age 2.
Researchers have also tried to see whether functional MRI could predict ASD in at risk siblings of
children with autism, by examining individual differences in how different brain regions are
synchronized (Emerson et al., 2017). Using artificial intelligence classification techniques, they
showed that this method would correctly predict 9 out of the 11 children scanned at 6 months who
received a diagnosis of ASD at age 2. In that same study, all the 48 kids that were not diagnosed with
autism scored negatively.
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There are of course all kinds of technical issues to be overcome when trying to do MRI in infants, as
this technique is extremely sensitive to motion. Usually investigators have rather sophisticated
protocols that allow them to scan these infants during their natural sleep. It is indeed not ethically
acceptable to induce artificial sleep in an otherwise healthy baby, as anesthesia itself has shown to
be potentially harmful for brain development. For older children, and those with intellectual
impairment, protocols have been developed using the principles of applied behavior analysis (ABA)
in order to acquire anatomical imaging with minimal motion artifacts (Nordahl et al., 2016) – and on
the acquisition side, protocols have been developed to compensate for motion during data
acquisition (Tisdall et al., 2016).
Brain imaging can also be used, in older individuals, and specifically in high-functioning ones (who
can follow instructions and stay still in the MRI machine) to study what is similar and/or different
between the way the brain processes information in ASD and in typical individuals.
Results from this type of research come from comparing groups of individuals with and without
autism, and typically would not give any meaningful or interpretable results at the individual level.
Doing a review of these studies is clearly beyond the scope of this article, but a few points can be
made out of the more than 2000 articles that have been written about the subject:
1. Individuals with ASD tend to not look at the same place as typical individuals, and that results in
different patterns of brain activation when gaze is not controlled.
2. Individuals with ASD seem to have reduced activation in cortical areas of the so-called social brain
when presented with stimuli such as faces.
3. Individuals with ASD seem on the contrary to have increased activation of the structures in the
brain that process threat when they are constrained to look in the eyes.
4. Individuals with ASD show similar activation as typical controls when they observe other people
suffering, showing intact empathy for pain.
5. Differences in connectivity between different brain areas have been described, but their actual
presence and their meaning remains unclear.
Besides MRI imaging, other techniques, such as electro-encephalography (EEG) and magnetoencephalography (MEG) can give preciouses indication in terms of brain function and timing. For
example, they can help investigate whether there is an imbalance between excitation and inhibition
in the brain of individuals with ASD, with too much excitation and not enough inhibition (which could
be at the basis of, for example, the very high rate of epilepsy in ASD). Several groups are now
working on studying whether these techniques may help find a biomarker for autism that would help
not only with diagnosis but also follow-up of pharmacological treatment.
In summary, brain imaging remains a research, and not a diagnostic tool for autism. It is possible that
in the coming years progress will be made that will allow to examine and ‘classify’ individual brains,
and help provide objective measures to follow up treatment effects.
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V. Psychiatric Evaluation and Treatment of Autism
Professor Mohammad GHAZZIUDDIN

The core symptoms of autism consist of social communication problems with restricted interests.
Children with autism over the age of three years often present to clinicians with behavioral
symptoms such as hyperactivity, aggression, and mood changes. These symptoms may be severe
enough to justify a separate diagnosis such as attention deficit hyperactivity disorder, depression etc.
The term comorbidity is typically used to describe this phenomenon in which two or more
conditions, which may or may not be related, occur in the same individual. Comorbid disorders in
autism can broadly be divided into two categories, medical and psychiatric. Examples of comorbid
medical disorders include epilepsy, fragile X syndrome, tuberous sclerosis. This brief overview
describes the occurrence of common psychiatric disorders in persons with autism, including those
with Asperger syndrome.
Prevalence:
Although some of the patients described in Kanner's original series would probably be diagnosed
with comorbid psychiatric disorders today, initial reports on this topic focused primarily on adults
such as Wing's study of Asperger syndrome (1981). As far as children and adolescents are concerned,
the first systematic study on this topic found that 6 out of 68 (9%) children, aged 2-17 years, referred
to an autism diagnostic clinic, presented with an associated psychiatric disorder (Ghaziuddin et al.,
1992). Three patients were diagnosed with a mood disorder; one with obsessive compulsive
disorder, and one each trichotillomania and tic-disorder. None received a diagnosis of schizophrenia.
Compared to later studies, the prevalence of psychiatric comorbidity in this sample was low,
probably because a narrower diagnosis of autism was used and patients who did not meet the full
criteria of autism, but who would probably be diagnosed within the spectrum of autistic disorders
today, were excluded. Also, 57 patients had additional intellectual disability which may have made
the assessment of psychiatric disorders difficult. In a subsequent study, the same investigators
(Ghaziuddin et al., 1998), found that out of 35 patients (8-51 years) with Asperger syndrome
diagnosed according to the DSM IV criteria (normal intelligence and no language delay), 23 (65%)
were diagnosed with an additional psychiatric disorder at the time of evaluation or at follow-up after
two years. Children were most likely to suffer from ADHD while depression was the most common
diagnosis in adolescents and adults (Ghaziuddin et al., 1998). Later studies have found similar rates
(Siminfoff et al., 2008). However, a recent 20-year follow-up study of boys with Asperger syndrome
found that only 3 out of 50 had never met criteria of any psychiatric disorder; that is, the rate of
prevalence of psychiatric comorbidity in this sample was 96% (Gillberg et al., 2016). Thus, the rate of
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psychiatric comorbidity in autism depends on several factors, such as, the level of IQ of the sample;
the presence of verbal skills; the diagnostic criteria of autism and of comorbid psychiatric disorders;
the age when the diagnosis is made; and the presence of associated medical conditions.
Common Psychiatric Disorders in Autism:
Attention Deficit Hyperactivity Disorder (ADHD): ADHD is the most common psychiatric disorder of
young children, with an onset usually before 7 years of age. It is characterized by inattention,
hyperactivity, distractibility, and impulsivity, although it can occur without hyperactivity particularly
in girls. Mood symptoms such as irritability and temper tantrums may also be present. Children with
autism usually show some problems with attention and concentration. However, an additional
diagnosis of ADHD is justified when the symptoms are severe enough to require treatment. Before
the onset of puberty, especially in boys, ADHD is the most common psychiatric disorder of children
with autism. Sometimes, severe ADHD can be mistaken for autism and vice versa. Although recent
studies suggest that the two disorders may overlap in their symptoms, the social deficits of ADHD
typically result from impulsivity and hyperactivity, rather than from a lack of reciprocity, as is the
case with children with autism. Also, restricted interests and behaviors are not present in ADHD.
Regarding treatment, both the conditions should be treated simultaneously. Along with the usual
treatment of autism, treatment of ADHD should include a combination of educational modification,
medications and behavior therapy. The outcome of ADHD in autism depends not only on the
severity of the symptoms of both the disorders, but also on the presence of such factors as
intellectual disability and mood symptoms.
Mood Disorders: Depression and other mood disorders are the most common psychiatric conditions
that occur in persons with autism across their life span. Compared to community-matched children,
those with high-functioning (normal intelligence, intelligence quotient > 70) autism or Asperger
syndrome (AS) may have higher rates of anxiety and mood disorders (Kim et al., 2000). Autistic
persons with normal intelligence are diagnosed more often with depression than those with
intellectual disability, probably because of better verbal skills. Several factors may contribute to the
occurrence of depression in autism including family-genetic history and exposure to life events.
Associated medical conditions, such as, epilepsy, increase the risk of all forms of psychiatric disorders
in persons with autism, including that of mood disorders. The presentation of depression in persons
with autism depends mainly on the level of functioning. In those who are lower functioning, the
main features consist of a change in behavior, such as, regression of skills, weight loss, mutism etc.
In those who are higher functioning, that is, in those who have relatively good language and
relatively normal level of intelligence, the clinical features resemble those seen in depressed persons
in the general population. In addition to these symptoms, affected autistic persons may show certain
special features such a change in the tone and flavor of autistic preoccupations. Bipolar disorder can
also occur in persons with autism, especially those who are verbal and have normal intelligence.
However, it is difficult to diagnose bipolar disorder in children, especially in those with intellectual
disability and poor communication skills. In addition, there is also a symptomatic overlap with other
psychiatric disorders such as ADHD and aggressive behavior. Treatment of depression and other
mood disorders in persons with autism consists of therapy and medications. An increasingly
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recognized risk in persons with autism, especially those of normal intelligence, is that of suicidal
behavior. For example, in her description of 34 patients with Asperger syndrome Lorna Wing
reported that 11% had attempted suicide (Wing, 1981). Suicidal behavior in autism should be
differentiated from repetitive self-injurious behavior. The latter is more common in low-functioning
persons, especially those with severe intellectual disability. Correct estimates of true suicidal
behavior in autism are not available. In a report on the life-experiences of adults with autism, the
National Autistic Society of the UK found that 8% had felt suicidal or attempted suicide (Barnard,
2001). Depression is often the underlying reason of suicidal attempts, including in persons with
autism. Clinicians and caregivers should be aware of the risk of suicidal behavior in this population.
Anxiety disorders in autism: Several anxiety disorders occur in persons with autism across the life
span. Common types include generalized anxiety disorder; social anxiety disorder; separation anxiety
disorder etc. Obsessive compulsive disorder may also be conceptualized as part of the anxiety
spectrum of disorders. In addition, specific phobias, such as fear of heights, fear of needles etc. can
also occur. Special anxiety syndromes selective mutism can also occur. Detecting comorbid anxiety
disorders in the autistic population is complicated by the overlap between the symptoms of autism
and those of the comorbid conditions. In addition, anxiety symptoms may be difficult to identify
because of the communication deficits and associated problems with emotional recognition (Leyfer
et al., 2006). The assessment of anxiety symptoms in autism begins with an estimate of the level of
functioning of the autistic person. Physical conditions such as thyroid disorder should be ruled out
because it can cause anxiety disorders. Rating scales and other instruments should be used,
particularly in higher functioning individuals, to get a baseline of the symptoms and to inform
treatment. Co-occurring depressive symptoms, when present, should be identified. The treatment
in mild cases, especially in verbal individuals, consists of individual therapy, which can be supportive
therapy, crisis intervention or cognitive therapy, depending on the case and the available resources.
Because of their rigidity and difficulty in understanding the perspective of others, cognitive behavior
therapy (CBT) can prove challenging even in verbal individuals. Suitable adjustments to the use of
CBT in persons with autism according to the level of cognitive development of the patient by
teaching stress management and relaxation techniques; using the special interests of the patient as
reinforcers; and adopting a structured treatment plan. A more hands-on approach by the therapist
is helpful as is the involvement of parents and teachers. Medications should also be tried if
symptoms persist or worsen. Typically, in the USA, they consist of antidepressants such as fluoxetine
and sertraline, even though the evidence of their efficacy is modest. Severe cases may require a trial
of antipsychotic agents or benzodiazepines, at least for a short period of time. Brief hospital
admission may also be required for ensuring the safety of the individual; clarifying the diagnosis and
initiating treatment.
Impulse Control Disorders including Aggression: Impulse control disorder (ICD) can be defined as a
condition that occurs when an individual does not or cannot resist an impulse. If left untreated, it
can lead to a significant degree of distress to the individual and/or others. The term Intermittent
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Explosive Disorder is used when severe physical aggression is the main symptom. The diagnosis is
often reserved for those who have other psychiatric disorders or medical disabilities, which can
range from schizophrenia and autism to traumatic brain injury and intellectual disability. Persons
with autism are diagnosed with impulse control disorder when they indulge in repetitive behaviors
that cause a significant distress to themselves, and, more often, to others. Examples include:
repeated aggressive acts against others (hitting, kicking, spitting, pushing etc.); sexually
inappropriate behaviors (exhibitionism; public masturbation; groping etc.); repeated use of
profanities; indulging in arson etc. Assessment should include a careful search for psychiatric causes,
such as, depression or psychosis, or for any medical factors, such as, brain injury and intellectual
disability. Treatment often includes a combination of behavioral management and medications. If
the behavior is dangerous to others and is not better accounted for by any psychiatric or medical
causes, referral to the forensic services may be indicated. Treatment and outcome depend on the
level of intelligence, patient's understanding and ability to cooperate, elimination of environmental
factors, and treatment of co-occurring psychiatric conditions.

Catatonia: Catatonia is a serious disorder characterized by a marked slowing of body movements and
a decline in the general level of functioning. If untreated, it can lead to severe morbidity. In a small
number of cases, death may occur due to dehydration and reduced food intake. Most cases of
catatonia are precipitated by psychiatric causes such as depression and psychosis, and a small
number by medical conditions such as infections. However, in some cases, no cause can be detected
(APA, DSM 5). Occasionally, catatonia may occur repeatedly in the same patient, a condition known
as periodic catatonia. About 15% of persons with autism are said to develop catatonia during late
adolescence and early adulthood (Wing and Shah, 2007). The symptoms often begin with obsessive
slowing with or without accompanying mood symptoms. An initial diagnosis of obsessive compulsive
disorder is not unusual. For example, an adolescent with autism who has been relatively well, starts
showing an increase in compulsive behaviors. He may also start to slow down in his movements, for
example, taking more time than necessary to walk through doors, spending an inordinate amount of
time to finish his meals etc. This may gradually increase to such an extent that he starts to ‘freeze’ in
odd postures. His may also start speaking less and a point may come when he becomes totally mute.
He may also start eating less and only when prompted. Physical examination may show classic
symptoms of catatonia such as rigidity and waxy flexibility. It is not clear why some persons with
autism are prone to develop catatonia. Although comorbid disorders, such as depression, may be
responsible, it may be related to undiagnosed medical factors. Also, antipsychotic medications may
increase the risk of catatonia and of neuroleptic malignant syndrome, a related condition which
underscores the need to avoid excessive use of antipsychotic medications in persons with autism. If
not treated, catatonia can become a life-threatening condition. The cause of death is often due to
starvation. Therefore, all adolescents with autism who display increasing behavioral problems should
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be screened for this condition. Admission to hospital may be indicated. A comprehensive medical
and psychiatric examination should be performed along with relevant laboratory tests, such as,
creatinine phospokinase (CPK) levels in the blood. Antipsychotic medications should be
discontinued, and benzodiazepines should be tried in acute phases.
Schizophrenia: There is more than a casual historical relationship between schizophrenia and autism.
When autism was first described, it was regarded as a psychological condition caused mainly by
incompetent mothers. Many authorities regarded it as a form of schizophrenia; in fact, the labels
infantile psychosis and childhood schizophrenia were used to describe children who would today be
diagnosed with autism. Studies done later in the UK by Kolvin and colleagues were instrumental in
clarifying the differences between autism and schizophrenia. Today, the two conditions are
differentiated on the basis of the age of onset; signs and symptoms; family history; association with
seizure disorder and intellectual disability; course of the disorder; and response to treatment. Thus,
patients with schizophrenia typically have the onset of their illness in late adolescence or early
adulthood; have symptoms of hallucinations and/or delusions; a family history of schizophrenia or
schizophrenia spectrum disorders and no clear association with epilepsy or mental retardation.
Although the course is often chronic, it may sometimes be punctuated by periods of almost
complete recovery. On the other hand, autism is characterized by an onset almost always before
three years of age; a high family history of autism spectrum disorders; a close relationship with
epilepsy and mental retardation; and a chronic course where medication treatments are generally
not successful. However, some patients with autism, particularly in adolescence and early adulthood,
may develop psychosis, which is more often due to mood disorders such as depression or due to
acute stress. While most studies agree that the prevalence of schizophrenia is not increased in
persons with autism, there is emerging evidence some patients may show similarities in their
symptoms perhaps due to similar genetic mechanisms. For example, psychotic behavior and autism
can occur in adolescents with chromosome 22 deletion syndrome. Irrespective of the cause, the
mainstay of the treatment of psychotic disorder in autism is to rule out any medical factors, including
the use of illicit drugs; ensure the safety of the patient and his caregivers; and control the psychosis
with medications such as risperidone, and mood stabilizers such as valproate. Close and regular
follow-up is also necessary.
Miscellaneous Conditions: In addition to the conditions described above, autistic persons can
develop other psychiatric disorders. One category is the group of eating disorders. Some autistic
persons can develop anorexia nervosa with clear evidence of distorted body image and food
restriction; conversely, autistic traits can be elicited in some individuals with anorexia nervosa and
other eating disorders. Of note, some autistic children first come to medical attention not because
of their social communication deficits but because of their problems with food intake which may
include restriction of diet; food avoidance; sensitivity to certain foods; compulsive and rigid eating
patterns; repeated chewing; frequent vomiting etc. A condition called Avoidant/Restrictive Food
Intake Disorder (ARFID) has also been recently included in the DSM 5 system of classification, which
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may be particularly associated with autism. Another condition that is being increasingly diagnosed in
persons with autism is gender identity disorder, where the person is not happy with his biological sex
and may want to get his sex reassigned by surgery and other interventions. Other conditions that
can co-occur with autism include selective mutism, when the child chooses to speak only in certain
selected situations; and substance abuse disorders in some adults with autism.

Conclusion:
Autism, except in very young children under the age of three years, seldom occurs on its own. In an
overwhelming number of cases, it occurs with either medical or psychiatric conditions. The most
common co-existing disorder in children with autism is ADHD while the disorder that is most
commonly seen in adolescents and adults is depression, mirroring the rates of psychiatric disorders
in the general population. Because autism is a life-long diagnosis, its symptoms change over time,
and so does its psychiatric comorbidity. Thus, a child with autism diagnosed with autism at age 7
years, may receive a diagnosis of epilepsy and anxiety disorder at 13 years, and of depression at 15
years. Factors that influence the emergence of psychiatric disorders in this population include a
combination of genetic factors, environmental stressors and medical conditions. Although interest
has recently increased in the psychiatric comorbidity of autism, several problems remain to be
addressed. First, there is a tendency to avoid using the term “psychiatric” in favor of nonspecific
terms such as “behavioral.” This has often acted as a barrier to the mental health needs of people
with autism spectrum disorders. Caregivers and professionals should be educated about the
comorbidity of autism and the risks associated for not recognizing it. Second, systematic studies
should be done to estimate the prevalence of psychiatric disorders in older persons with autism,
because the disorder and its effects often persist throughout the life span. Finally, appropriate
assessment tools and treatment strategies should be developed specifically for autistic persons,
especially for those who have intellectual disability and severe communication impairment.
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VI. Medical Evaluation and Treatments and Complementary
and Integrative Treatments
Professor Robert L. HENDREN

(Also see Chapter I and V in this White Book)
Autism's hallmark signs usually appear by age 2 to 3. Often, it can be diagnosed as early as 18
months. Some associated development delays can appear even earlier. Autism warning signs by 6
months include few or no big smiles or other warm, joyful and engaging expressions; limited or no
eye contact; by 9 months, little or no back-and-forth sharing of sounds, smiles or other facial
expressions; by 12 months, little or no babbling; little or no back-and-forth gestures such as pointing,
showing, reaching or waving; little or no response to name; by 16 months very few or no words; and
by 24 months very few or no meaningful, two-word phrases (not including imitating or repeating)
and loss of language at any age (www.Autism Speaks.org).
Diagnosing autism can be difficult since there is no medical test to confirm the diagnosis. Making the
diagnosis involves developmental screening to determine if the child is developing on schedule and
diagnostic evaluation involving standardized cognitive and behavioral testing (Lord et al, 2006).
When considering the diagnosis of autism spectrum disorder (ASD), the medical evaluation includes
a thorough developmental and family history, physical examination and a careful review of systems
with attention to GI abnormalities, seizure disorder, genetic stigmata and immune disorders. Other
diagnoses to be considered include hearing loss, intellectual disability, language disorder, verbal
apraxia, seizures, ADHD, OCD, tics, anxiety disorders, mood disorders, psychotic disorders, sleep
disorders, and aggression.
The strongest evidence for laboratory testing include a metabolic panel with glucose and liver
function tests, a compete blood count with differential and platelet count and testing for fragile X.
Chromosomal microarray should be offered. Further testing may be indicated by the history and
physical. Neuroimaging may be routinely ordered by some specialists but is usually ordered only
when indicated by history and physical.
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Increasingly, practitioners interested in taking an integrative medicine approach (especially when
supported by the history and physical) will include magnesium, selenium, zinc/copper, vitamin C,
vitamin D3 (usually 1,25-dihydroxyvitamin D), fat-soluble vitamins, ferritin, total iron, total iron
binding capacity, percent iron saturation, lead screening, serum amino and urine organic acids,
cholesterol (lipid panel if indicated), red blood cell folate, and vitamin B12 tests. Homocysteine and
methylenetetrahydrofolate (MTHFR) have been suggested as useful markers for folate and methyl
B12 function (Pu et al. 2013).
Commonly utilized interventions with evidence for efficacy are behavioral interventions, family
support, and speech and language therapy. Commonly utilized, but with less published evidence for
their efficacy, are occupational therapy, social skills groups, and cognitive behavioral therapy (CBT).
Up to 70% of children with ASD are reported to be using some form of biological treatment (Wong &
Smith, 2006), while up to 74% of children recently diagnosed with autism in the US use
complementary and alternative medicine (CAM) (Hanson et al., 2007), often with little or no
published research evidence of benefit.
Behavioral treatments have the strongest evidence for treatment efficacy and include applied
behavioral analysis (ABA), whose basic principles consist of reinforcement, extinction, stimulus
control, and generalization (Granpeesheh et al., 2009). Therapies under this ABA umbrella include
discrete trials training; treatment, education of autistic and related communication-handicapped
children (TEACCH) (Vismara & Rogers, 2010); pivotal response training (Koegel et al., 2001);
incidental teaching approach: Floor Time derived from the Developmental, Individual-difference
Relationship-based (DIR) model whose premise is communication can be improved by meeting
children at their developmental level and building on their strengths. (Greenspan S, 2008; Tachibana
Y, PLoS One. 2017); relationship development intervention (RDI) (Vismara & Rogers, 2010); and the
Early Start Denver Model (ESDM) (Dawson et al., 2010; Wallace & Rogers, 2010). A study of the
utilization of ESDM in children with ASD over a two-year period demonstrated dramatic
improvements in the EEG brain wave pattern such that they were indistinguishable from normal;
such changes did not occur in those with ASD who were treated with community interventions for
autism (Dawson, 2013).
Other interventions for specific symptoms associated with autism employ assisted communication;
interactive, computer-based, multi-touch screens; tablet-based programs; collaborative story telling;
and following areas of intense interest (e.g., “Horse Boy,” Temple Grandin).
Psychotropic medications have variable evidence of benefit for symptoms associated with ASD but
not for the core symptoms. Medications for ADHD used to treat symptoms of distractibility,
impulsivity, and hyperactivity associated with ASD show modest benefit, but the response rate is
lower, and there is greater risk for side effects than with ADHD alone (Handen et al., 2015; Research
Units for Pediatric Psychopharmacology (RUPP), 2005).
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Selective serotonin reuptake inhibitors (SSRIs) have long been thought to benefit autism-associated
aggression, impulsivity, anxiety, social relations, and repetitive behaviors (Hollander et al., 2005;
Posey et al., 2006). However, a large (n = 149) randomized controlled trial of citalopram for
repetitive behaviors in children aged 5 to 17 demonstrated no difference between placebo and
active medication, with a 34% placebo response rate (King et al., 2009).
The trials of alpha-2 adrenergic agonists (clonidine, guanfacine) are few, but their use for treatment
of overactivity, sensory responses, irritability, and hyperactivity is not uncommon (Handen et al.,
2008; Scahill et al, AM J Psychiatry 2015). Reports of mod-est benefits for divalproex in ASD have
also been few (Hollander et al., 2010).
The only medications approved for the treatment of autism in the US are risperidone and
aripiprazole, both approved for the treatment of irritability in ASD (Aman et al., 2005; McCracken et
al., 2002; Owen et al., 2009). Other medications that have published reports of benefit to symptoms
associated with autism include propranolol (Zamzow RM et al, J Clin Exp Neuropsychol. 2017),
amantadine (King et al., 2001), D-cycloserine (Schade S, Int J Neuropsychopharmacol. 2016),
cholinesterase inhibitors (Chez et al., 2004), nicotinic agonists (Deutsch et al., 2010), memantine
(Mechler K et al, Z Kinder Jugendpsychiatr Psychother. 2017), naltrexone (Roy A, J Intellect Disabil
Res. 2015), and buspirone (Chugani DC et al., J Pediat, 2016). The use of bumetanide, a diuretic that
is a chloride-importer agonist that reduces intracellular chloride levels and reinforces GABAergic
activity, was found effective in improving autism symptoms in several trials (Lemonnier E et al, Transl
Psychiatry. 2017).

Families commonly seek alternative and complementary biomedical treatments for their children
with ASD. A possible mechanism of action for biomedical treatments for ASD is their potentially
beneficial effect on epigenetic and metabolic processes, which increasingly demonstrate a significant
role in the gene x environment interactions that are associated with the development of ASD. Three
agents with a rationale for use in ASD and studies suggesting efficacy and showing safety include
melatonin, omega-3, and micronutrients and are reviewed below.
Neutraceutical/biomedical/CAM treatments are commonly used in the treatment of ASD, but the
published randomized controlled trials for them is scant. CAM treatment has been divided into food
sensitivities and gastrointestinal function (gluten-free/casein-free diet, secretin, digestive enzymes,
Pepcid, antibiotics; putative immune mechanism or modulators (antifungals, intravenous
immunoglobulin [IV Ig], omega-3, vitamin A/cod liver oil); methylation (methylcobalamine, folinic
acid); and neurostimulation (transcranial magnetic stimulation). The list of potential biomedical
treatments is longer than appropriate for this chapter, but there are reviews (Hendren, Child Adolesc
Psychiatr Clin N Am. 2013; Salomone E et al, Eur J Pediatr. 2015).
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Melatonin is an endogenous neurohormone that causes drowsiness and sets the body’s “sleep
clock.” Review and meta-analysis of 35 studies (Rossignol, 2009) reported that, of 18 treatment
studies, there were five randomized controlled trials (RCTs) (N = 61, 2–10 mg/day) where sleep
duration (44 min, effect size (ES) = 0.93) was increased, sleep onset latency was decreased (39 min,
ES = 1.28), but nighttime awakenings were unchanged. Side effects were minimal to none.
Preliminary evidence suggests that omega-3 fatty acids, which may reduce inflammatory processes,
may reduce hyperactivity in children with autism spectrum disorder. Two small pilot studies found
non-significant trends suggesting that omega-3 fatty acids may reduce hyperactivity in children with
ASD (Amminger et al., 2007; Bent et al., 2011), and omega-3 fatty acids have been found to have a
favorable safety profile.
A randomized controlled trial of oral vitamin/mineral micronutrients for three months with 141
children and adults with ASD improved the nutritional and metabolic status of children with autism,
including improvements in methylation, glutathione, oxidative stress, sulfation, ATP, nicotinamide
adenine dinucleotide (NADH), and nicotinamide adenine dinucleotide phosphate (NADPH) (Adams et
al., 2011). The supplement group had significantly greater improvements than did the placebo group
on the Parental Global Impression–R average change (p = 0.008), hyperactivity (p = 0.003), and
tantruming (p = 0.009) (Adams et al., 2011).
Additional interventions with promise include vitamin D, n-acetylcysteine (NAC), methylcobalamin
(methyl B12), probiotics and digestive enzymes (Hendren RL et al, in Autism Spectrum Disorders,
APPI, 2018). There is insufficient evidence to support the efficacy of vitamin B6 plus magnesium,
auditory integration training, gluten-free or casein-free diets, chelation, secretin, and acupuncture
(Bent et al. 2015). However, the conclusions from these reviews and reports do not mean that the
lack of scientific evidence proves a lack of efficacy. It is possible that effective CIM therapies have not
been adequately studied, and parental reports of efficacy along with review articles suggest that
some CIM therapies may be effective.
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VII. Why have we failed to develop novel therapeutic
avenues to developmental brain disorders?
Professor Yehezkel BEN-ARI

Professor Yehezkel BEN-ARI

The importance of autism in the public has led to repeated governmental plans aimed at
understanding and treating that disorder and providing better care to children suffering from Autism
Spectrum Disorders (ASD). Yet, these programs –at least in the domain of basic science that is
discussed below- fail or have limited impact. I discuss below the reasons for these failures.
The genetic and molecular extraordinary achievements of the last decades have led to an impressive
accumulation of data, identification of novel mutations and various intracellular cascades presumed
to play a role in the pathogenesis of Developmental Brain Disorders (DBD). Yet, in spite of this, there
is no novel treatment for Autism Spectrum Disorders (ASD), Rett syndrome, developmental
epilepsies, and the plethora of genetic or environmental conditions due infantile disorders with lifelong deleterious sequels.
There are 3 potential reasons for that:
Genetic or environmental Intrauterine insults deviate developmental sequences and this deviation
rather than the insult per se is the main cause of the disorder. Indeed, Ben-Ari and Spitzer (2010)
have suggested that neuronal activity and genetic programs act in series, the former validating the
correct implementation of the latter. Deviations of the developmental sequence of ionic currents or
network patterns produced by a genetic mutation and/or an environmental insult in utero lead to a
persistence of immature currents and/or networks in the mature nervous system (including the
excitatory GABA). According to this “neuro-archeology” concept (Ben-Ari, 2008), neurons that fail to
perform their assigned tasks and are misplaced or misconnected generate in the adult brain
immature currents that perturb the operation of brain networks constituting pre-symptomatic
electrical and/or architectural signatures of the disorder. This concept has been confirmed in many
genetic migration disorders notably the double cortex mutation and mutations associated with
seizures and mental disorders (Ackman et al., 2009). If so then the identification of the immature
features (notably currents) offers the best approach to develop novel drugs as these will act on the
“immature pathological features” ignoring the other normal operating neurons.
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ii) Paucity of non-genetic investigations
The domination of the genocentric approach has fueled most funds and energy in the direction of
identifying novel mutations and intracellular cascades hampering studies on the electrophysiological,
morphological and biochemical studies of the pathogenic brains. This is particularly striking
concerning the developing intrauterine or early post-natal that has literally been ignored in almost
all investigations until very recently. Studies aimed at understanding ASD or Rett or Fragile X are
almost exclusively performed in adolescents or adult brains in spite of the compelling evidence that
the disorder starts in utero or during delivery. Intrauterine or delivery insults associated for instance
with preterm delivery and in utero inflammations are ignored from basic science that is dedicated to
understand & treat ASD and related disorders.
iii) Artificial separation of basic science and translational research
Developing novel drugs can only stem from a deep understanding of the operation of brain networks
and neurons in health and disease. There is no applied science; there are applications of basic
science. The two approaches are completely convergent and must be performed hand in hand and in
close proximity. It is essential that the researchers trying to understand and treat pathologies remain
close to those trying to understand how it operates in normal conditions. The determination of basic
processes at work then allows then understanding how this is deviated in the pathogenic processes
and how to correct that deviation.
In sum, there is a fundamental need to shift from largely dominated genetic research aimed at
finding new mutations to a physiological approach centered on intrauterine life and delivery in order
to understand how the brain matures in health and disease. This includes imaging, network
investigations, use of genetic mice dedicated to label neurons and mapping the entire brain early on
in health and disease.
Autism spectrum disorders (ASDs) and Fragile X are developmental disorders (DDs) manifested with
diverse phenotypical outcomes including poor communication, aberrant social interactions,
agitations, etc. (Levy, Mandell & Schultz, 2009; Fountain, Winter & Bearman, 2012; Abrahams &
Geschwind, 2008; Betancur, 2011). It is estimated that approximately 1 in 100 children display signs
and symptoms that lead to ASD (Fombonne, Quirke & Hagen, 2009; Weintraub, 2011) making it
more common than childhood cancer and juvenile diabetes together. The most related genetic
disorders investigated are Tuberous Sclerosis (TSC), Rett, Fragile X, Prader-Willi all endowed with
ASD features (Khwaja & Sahin, 2011; Neul et al., 2010), and many events linked to pregnancy and
delivery conditions. Down syndrome (DS) is included here because of recent observations suggesting
common mechanisms and possible novel treatments. There is at present no FDA or EMA approved
treatment for any of these disorders. Experimental studies have been used to advance our
knowledge through a range of approaches at the genetic, molecular, cellular, synaptic, local circuit,
circuit, systems, and behavioral levels (Bourgeron, 2009; Schmeisser et al., 2012; Spooren,
Lindemann, Ghosh & Santarelli, 2012).
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Genetic disorders
Tuberous Sclerosis (TSC) is caused by dominant mutations in either TSC1 or TSC2 tumour suppressor
genes is characterized by the presence of brain malformations, the cortical tubers that are thought
to contribute to the generation of pharmaco-resistant epilepsy but also to ASD features and other
neurological disorders. We have recently discovered aberrant features of NMDA mediated currents
in animal models and human resected slices (Lozovaya et al., 2014). Blocking these aberrant subunits
selectively also blocked the seizures in both preparations.
Rett Syndrome (RTT) is an X-linked neurodevelopmental disorder primarily affecting girls. Over 95%
of typical RTT cases are due to mutations in the gene encoding the transcriptional modulator methylCpG-binding protein 2 (MECP2)(Amir et al., 1999). RTT children have apparently normal early
psychomotor development followed by profound developmental stagnation and regression after the
age of 6 months, with loss of fine motor skills and language, and acquisition of hand stereotypies and
autistic behavior, however, it is now clear that developmental processes are involved with earlier
clinical manifestations. Indeed, RTT is associated with a plethora of other deleterious manifestations
including seizures, respiratory dysfunction, gastrointestinal disease, anxiety, sleep disorders,
autonomic abnormalities and growth failure, mood disorders, scoliosis, dystonia and Parkinsonism
leading to progressive psychomotor deterioration (Neul et al., 2010; Armstrong, 2005; Percy et al.,
2010). Neuro-pathological studies demonstrate lower brain weights and smaller, densely packed
neurons but no evidence of degeneration or atrophy (Armstrong, 2005). Experimental observations
reinforce the notion of a Parkinson type damage in striatal neurons in Rett.
Prader-Willi Syndrome (PWS) is a genetic disorder associated with lack of food intake at birth
mediated by oxytocin signals and subsequent severe metabolic and behavioral manifestations
including mental retardation and autism (Cassidy & Driscoll, 2008). PWS mice die at birth unless
force-fed, but a single administration of oxytocin rescued the pups (Schaller, Watrin, Sturny,
Massacrier, Szepetowski & Muscatelli, 2010). Similar observations have now been observed in
babies with (Tauber et al., 2011).
Additional major pathological sources that are also major issues of public health
Preterm delivery, C-sections, complications during labor and birth and Developmental Disorders.
Mammalian delivery is one of the most complex biological processes, yet the alterations of electrical
activity that occur during the process had not been investigated. The emergence of life from the sea
to terrestrial environment in mammals that took millions of years during evolution is accomplished
within hours through labor and delivery. In their seminal paper “The ‘Stress’ of Being Born”
(Lagercrantz & Slotkin, 1986), the authors emphasized 4 important transitions during delivery: a shift
from aquatic to dry environment with oxygen acquired through the lungs instead of the placenta, a
reduction of environment temperature, a replacement of continuous to transient nutrient supply
and a shift from a sterile bacterial environment to a neonatal microbiota that plays an important role
in the immune system that matures during delivery (Romero & Korzeniewski, 2013;
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Hsiao et al., 2013). A series of complex and important mechanisms underlie the clearance of fetal
lung fluid, surfactant secretion, and breathing, transition of fetal to neonatal circulation, decrease in
pulmonary vascular resistance and pulmonary blood flow. The squeezing of the fetus through the
birth canal and the outside cold temperature trigger an enormous surge of norepinephrine and
epinephrine levels rising within minutes of term delivery and cord clamping, to levels never observed
subsequently even after severe stress (Faxelius, Hägnevik, Lagercrantz, Lundell & Irestedt, 1983;
Lagercrantz & Bistoletti, 1977). It is important to determine whether and how are these processes
altered by intrauterine insults that will lead to autism and other Developmental disorders. In this aim
it is instrumental to compare the alterations occurring shortly before and after birth in animal
models of ASD and other disorders.
Delivery is a critic al period that attenuates or aggravates intrauterine insults (Ben-Ari, 2015) and
oxytocin is thought to play an important role. Thus, low oxytocin signals are associated with poorer
parent/child communication, and in rodents knock out of oxytocin signals are associated with autistic
features (Sala et al., 2013). The incidence of autism is increased by complications during delivery,
hypertension, pre-eclampsia, anoxic episodes and preterm delivery (Johnson, Hollis, Kochhar,
Hennessy, Wolke & Marlow, 2010; Glasson, Bower, Petterson, de Klerk, Chaney & Hallmayer, 2004;
Gardener, Spiegelman & Buka, 2009). Epidemiological investigations on the links between autism
and C-sections have led to controversial results most likely because of the need to better take into
account the various types of C-sections, but a recent meta-analysis confirms this link (Curran, O’Neill,
Cryan, Kenny, Dinan, Kashan & Kearney, 2015). Delivery in rodent is associated with an abrupt
oxytocin mediated neuroprotective excitatory to inhibitory shift of GABA actions –mediated by a
reduction of intracellular chloride (Tyzio et al., 2006). Oxytocin receptor antagonists abolish this shift
leading to excessive synchronization and hyperactivity (Tyzio et al., 2006; Tyzio et al., 2014) that
might perturb social communication during a crucial moment. Therefore, early aberrant activities
and paucity of oxytocin signals during delivery might produce long-term deleterious sequels.
Interestingly, in both a drug induced animal model of ASD and in Fragile X mice, maternal
administration of a diuretic that reduces intracellular chloride levels thereby restoring GABAergic
inhibition during this crucial moment also attenuates the severity of ASD in offspring confirming the
importance of labor and delivery in the pathogenesis of ASD (Tyzio et al., 2014; He, Nomura, Xu &
Contractor, 2014). Collectively, these studies stress the need for more intrauterine and early postnatal period studies aimed at determining the developmental mechanisms underlying the
pathogenesis of ASD.
Maternal Immune Activation (MIA). Dys-regulation of the immune system has been extensively
observed in ASD (Hsiao et al., 2013; Onore, Careaga & Ashwood, 2012; Hsiao, McBride, Chow,
Mazmanian & Patterson, 2012; Shi, Smith, Malkova, Tse, Su & Patterson, 2009; Malkova, Yu, Hsiao,
Moore & Patterson, 2012). Recent studies suggest that MIA disrupts microbiota in addition to the
immune system in offspring and both these pathogenic events perturb the construction of the
neocortex that is the final cause of the disease as correcting these insults also restores the correct
cortical organization and attenuates the severity of the syndrome (Kim et al., 2017; Choi et al., 2016,
Shin Yim et al., 2017). Because of this phenotypic overlap, ASDs and other DDs are potentially
diseases involving the gut and the immune systems in addition to the nervous system, and linked to
the latter via inflammation molecules.
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Clinical trials relying on these observations
If neurons with immature features are present in ASD and perturb the operation of networks, then
drugs blocking these activities might provide a sort of pharmaceutical surgery attenuating these
features selectively. Indeed, relying on the neuro-archeology concept (Ben-Ari, 2008), we have
tested the clinical efficacy of bumetanide a drug that restores GABAergic inhibition and obtained
promising results in 2 large trials (Lemonnier et al., 2012; Lemonnier et al., 2017). A final European
phase 3 trial will start soon (400 children -2 to 18 years old). Eye tracking and brain imaging open
trials confirm the amelioration of visual contact by bumetanide (Hadjikhani et al., 2015; Hadjikhani
et al., 2018).
In conclusion, these observations collectively stress the need for more developmental studies on the
intrauterine, delivery and early post-natal period in order to better understand the pathogenesis of
ASD. In parallel, the use of drugs capable of blocking selectively immature currents might provide a
novel therapeutic perspective to treat ASD and other Developmental disorders. The aims here are to
reduce as early as possible the perturbing signals as we know that early interventions are all the
more efficient as they reduce the insults related to pathogenic activities during a crucial period
(Wallace & Rogers, 2010; Dawson et al., 2010).
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VIII. Recovery from the Diagnosis of Autism –
and Then?
Professor Elisabeth FERNELL

Autism is developmental disorder, which like other developmental disorders, will present with
different severity and usually with co-occurring other major developmental, neuropsychiatric or
neurological disorders (such as intellectual disability, language disorder, ADHD, and epilepsy). Age at
diagnosis of autism will vary, from around the age of two years up to – in some cases without
associated intellectual disability – adult age. Just like in other developmental disorders, the symptom
presentation will, to some extent, change during development and growth.
Neurodevelopmental disorders, each of which could be denoted as a spectrum disorder, are
nowadays often referred to as ESSENCE (Early Symptomatic Syndromes Eliciting
Neurodevelopmental Clinical Examinations) (Gillberg 2010), a term that puts the focus on the
common coexistence and overlap of these disorders. For example and with regard to autism, the
symptoms associated with a co-occurring intellectual disability or with ADHD may sometimes
gradually become more obvious and later during development prove to be more critical for the
child´s functioning than the autism per se.
In some instances the full symptom criteria for a DSM - autism diagnosis may no longer be met, and
instead the term autistic symptoms or features may be a more accurate description. These
circumstances necessitate the long-term clinical follow up of children with developmental disorders
so that adequate measures and interventions can be provided and adapted.
Although autism is generally perceived and found to be lifelong, the heterogeneity of the disorder
implies that changes in diagnostic stability occur. In addition, many children referred for assessments
due to a suspicion of autism today differ from those seen in clinics twenty or thirty years ago when
the majority of children with autism had either language disorder or intellectual disability or both.
Today, many more children with milder severity types of autism and without expressive language
problems or intellectual disability are referred for assessment and intervention.
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In their article “Can Children with Autism Recover? If So, How?”, Helt and colleagues (2008) review
the evidence concerning child and treatment characteristics that can lead to “recovery” from autism,
and suggest mechanisms that might underlie such “recovery”. With regard to the term “recovered”,
the child must first have presented a convincing history of autism, and to be considered “recovered”,
the child must be “learning and applying a core set of skills at a level and with a quality that reaches
the trajectory of typical development in most or all areas”. The authors also use the alternative term
“optimal outcome” and conclude that a certain number of children with well documented ASD
“lose” the diagnosis and function within the generally normal range of cognitive, adaptive, and social
skills. Factors of importance for improvement that were discussed by the authors included the
nature of the original clinical presentation, treatment techniques, brain maturation and other
endogenous biological changes. They reported evidence that between 3% and 25% of children lose
their autism diagnosis and enter the normal range of cognitive, adaptive and social skills.
The authors summarized factors of potential importance for recovery and emphasized higher
intelligence (when it can be reliably measured), receptive language, verbal and motor imitation,
motor development, a diagnosis of PDD-NOS (pervasive developmental disorder-not otherwise
specified) rather than autistic disorder, and earlier age at diagnosis and initiation of treatment.
On the other hand, the presence of seizures, intellectual disability and genetic syndromes were
found to be unfavorable signs. Other important conclusions on the basis of their review were that
treatment alone cannot be responsible for recovery, since most children who receive the best
intervention do not recover. Therefore some combination of child and treatment characteristics
seems the most likely possibility. The authors also discussed several aspects of early intervention and
pointed out that a positive effect of treatment might be that it structures and organizes the child’s
world in such a way that it normalizes the child’s arousal levels, thereby allowing learning to take
place. Behavioral intervention may therefore structure social interactions in such a way that they
become more predictable and therefore less arousing.
The possibility of recovery from autism was also discussed by Coleman and Gillberg (2012),
discussing that “movement off the spectrum may reflect true improvement based on maturation,
intervention, a type of autism which spontaneously remits or occasionally, over diagnosis in the
second year of life”. They also pointed out that children who have recovered so that they no longer
have autistic features often do have residual problems, such as immaturity of social interaction and
shyness.
In a Swedish study, including a representative group of around 200 children diagnosed with autism
spectrum disorder of different subtypes diagnosed before age 4.5 years, clinical follow-ups, including
medical, general cognitive, adaptive and language assessments, were performed at ages around 6
years and then at about the age of 10-11 years. At the first follow-up, at the age of 6 years, all
children had finished an intervention period, based on applied behavior analysis for two years. At
that time about 9% of the children with borderline or average intellectual function were found not to
meet full criteria for ASD. However, they had autistic symptoms in combination with other
developmental problems of attention, language and/or general cognitive difficulties, but not
intellectual disability. Changes of the autism diagnosis were especially seen in children with atypical
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autism/autistic like condition/PDD-NOS. Thus, about 9% in this study group of children with a
diagnosed autism spectrum disorder at preschool age was considered to have “recovered” from
their autism at ages around 6 years. At about 10 years of age this group was targeted for a new
follow-up. At that time they still had major problems diagnosable under the umbrella term of
ESSENCE. They continued to be in need of support, educationally, from a neurodevelopmental and a
medical point of view. According to parent interview data, a substantial minority of these children
again met diagnostic criteria for ASD. There was no association between intensity of intervention
and outcome in the recovery group (or, for that matter, in the whole group of about 200 cases).
Thus, changes in developmental profiles during preschool years are common in children with ASD.
This implies that reassessments, covering different developmental areas, are needed. Such follow-up
assessments prior to the start of school will yield a more valid estimation of the child's general
cognitive level and a more accurate autism spectrum diagnosis and thus form a better basis for
realistic educational planning and intervention.
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IX. The science of Applied Behaviour Analysis as the basis
for effective autism treatment
Katerina DOUNAVI

According to recent estimates, 1 in each 59 new-borns will be diagnosed with Autism Spectrum
Disorder (ASD) in the USA (Centers for Disease Control and Prevention, 2018). Data in Europe are
scarce and indicate that 1 in 159-333 children will receive an ASD diagnosis (European Commission,
2005), with the majority of European countries not availing of direct population data. Interestingly,
research in the USA has shown that prevalence may vary significantly between states of the same
country with the number of children identified with ASD ranging from 1 in 77 in Arkansas to 1 in 34
in New Jersey (Baio et al., 2018). The lack of population-based rates internationally (Kim et al.,
2011), which results in estimated rates rather than real figures, firmly supports the need for further
population studies to be conducted.
Individuals diagnosed with ASD share a set of characteristics at varying levels of severity:
impairments in social communication skills and the presence of restricted interests and repetitive
behaviours (American Psychiatric Association, 2013). As many as 31% of all children with ASD
present a co-occurring intellectual disability (Baio et al., 2018), while about 30% are minimally verbal
(Tager-Flusberg & Kasari, 2013). When looking at adults with ASD, only 16% of them are in full-time
paid employment, with 32% reporting being in some kind of paid employment (The National Autistic
Society, 2016). Clearly, the social impact of ASD on the overall health and wellbeing of both people
with ASD and their families is enormous.
ASD appear before the age of 3 with many signs being observable from the first year of life and
others appearing around the age of two years, including those presented in children who seem to
develop typically until approximately the age of two and then regress in previously acquired skills
(Maestro et al., 2005; Zwaigenbaum et al., 2005). Research data show that a diagnosis of ASD can be
given reliably to 2-year old children (Robins, n.d.) but parents and important others may have
observed the first signs and started worrying even before the child’s 1st birthday (Stone, Coonrod, &
Ousley, 2000; Zwaigenbaum et al., 2005). Unfortunately, the formal diagnostic process takes several
months, with as many as half of all children with developmental delays in the USA not being
identified until they reach school age (Glascoe & Marks, 2011). Receiving a late diagnosis poses a
great obstacle to accessing early intervention that enables children to reach their full potential (Fein
et al., 2013; Howlin, Magiati, & Charman, 2009; Klintwall, Eldevik, & Eikeseth, 2015). Establishing a
universal procedure for screening and reaching an early diagnosis would therefore be extremely
beneficial. For this, a number of reliable screening and diagnostic tools have been developed, some
of these based on caregivers’ reports, others requiring a clinician (Bryson, Zwaigenbaum,
McDermott, Rombough, & Brian, 2008; Gray, Tonge, & Sweeney, 2008).
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In the last decades, a wealth of studies employing varying methodologies (i.e., systematic reviews,
meta-analyses, randomised controlled trials, and single-subject research designs) have evidenced
that behavioural interventions, especially when applied early in life, can lead to optimal outcomes
for children with ASD, including significant gains in cognitive ability, social communication and
adaptive behaviours (Dawson et al., 2012; Hardan et al., 2015). These behavioural strategies
employed by well-trained educators and parents enable individuals with ASD to reach their full
potential, promote generalisation of acquired skills and ensure cost effectiveness (Behavior Analysts
Certification Board, 2014).
Applied Behaviour Analysis (ABA), the science that studies socially significant human behaviour
(Cooper, Heron, & Heward, 2007), constitutes the basis of the most effective interventions for
autism to date (Virués-Ortega, 2010), while lack of ABA has been shown to correlate with
dependence in adulthood (Howlin et al., 2014). Some of the numerous strategies employed in ABAbased interventions are naturalistic teaching, discrete trial training, functional assessment, the use of
pictures for communication, shaping, and chaining, among other. What is common across all ABAbased interventions is that only scientifically validated teaching procedures are used for skills
acquisition and the reduction of challenging behaviours, most of which are based on reinforcement;
treatment is individualised; decisions are data-driven; and continuous assessment of progress across
developmental areas determines ongoing needs and individualised learning goals. Multidisciplinary
work and collaboration across stakeholders and settings is of paramount importance (Dillenburger et
al., 2014).
From a human rights’ perspective, individuals with a disability including ASD should have the
freedom to make their own decisions, fully and effectively participate in society, be respected and
accepted, and enjoy equal opportunities (United Nations, 2007). Given the impact of ASD on our
society constitutes a pressing need, an ethical response would necessarily involve universal access to
evidence-based education that enables individuals to reach their potential. Evidence-based effective
education for ASD is synonymous to ABA-based interventions (Keenan et al., 2015).
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X. Autism as a Public Health and Social Issue
M’Hammed SAJIDI

Autism is now viewed worldwide as a serious public health issue (Wingate et al., 2012) which
requires States to introduce a comprehensive treatment policy for this condition. Effective
diagnostic tools and testing now make it possible for the international scientific community’s
position on autism to focus on its diversity by defining it in terms of Autism Spectrum Disorders
(ASD)(Kim et al., 2011).
The general picture is characterised by the failure of governments to appreciate the scope of the
issue, their reluctance to take action, and the indifference of society. Most people with autism are
ignored or even neglected (lack of diagnosis, care, education, etc.).
The severity of this situation places an extremely heavy burden on families and children.
Autism is a condition which affects the functioning of the brain (Bauman & Kemper, 1985) and the
immune and biological systems, impairs ability to recognise facial expressions and read social and
emotional cues, and also causes emotional hypersensitivity and behavioural disorders (Fernell,
Eriksson & Gillberg, 2013). The United Nations defines autism as “a lifelong developmental disability
that manifests itself during the first three years of life and results from a neurological disorder that
affects the functioning of the brain, mostly affecting children in many countries irrespective of
gender, race or socio-economic status.” (United Nations, 2008) The term autism is nevertheless
often erroneously applied too restrictively to its most severe forms, or too broadly to cover all
disorders on the autism spectrum without differentiation (Letard, 2011).
The spectrum of disorders actually spans a range from classic profound autism with severe cognitive
impairment through to high-functioning autism characterised by an above average IQ. Moreover,
autistic traits can vary between individuals, or in the same person over time (Gillberg, 2010).

Autism spectrum disorders (ASD) are not curable, but many children’s symptoms improve with
treatment and age (Gillberg, Helles, Billstedt & Gillberg, 2016). Some children with autism grow up
to lead full, or virtually full lives. Therapies and behavioural interventions can target specific
symptoms and bring about significant improvements (Dawson et al., 2012), hence the crucial
importance of personalised care which evolves as a child or individual grows up (Fernell et al., 2010).
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Epidemiology data for autism is patchy. Most of the wealthiest nations have not actually carried
out epidemiological studies on autism, and developing nations remain in complete ignorance
about the condition (Wong & Hui, 2008; Kim et al., 2011).
“Today, autism affects over 67 million people, and is the fastest-growing serious developmental
disorder in the world. Not many people realise that more children will receive a diagnosis of autism
this year than diabetes, cancer and AIDS combined.” (United Nations, 2011).
In the 1990s, the prevalence of autism was thought to be 1 in every 10,000 births; by 2000 it had
risen to 1 in every 1,000 and the figure now stands at 1 in every 100 (Elsabbagh et al., 2012). This
rise can be explained by several factors: an increase in ASD diagnoses due to a broadening of the
diagnostic criteria (Hansen, Schendel & Parner, 2015), or to presence of elements which were
previously excluded. Whether it can be attributed to one or both of these factors, this steep rise
reveals the significance of autism as a genuine public health issue and calls for the public authorities
to provide full support for it and to devote their full attention to it. Other studies (Baron-Cohen et
al., 2009; Arvidsson, Gillberg, Lichtenstein & Lundström, 2018) are now going even further and
predicting a prevalence of 1 birth in 50. It would also appear that diagnostic criteria are not
appropriate for women. This raises the question of how many women defined as having borderline
personality disorder, bipolar disorder or depression are actually on the autistic spectrum.
In the United States, the Centres for Disease Control and Prevention (CDC) published a report in April
2018 stating a statistical prevalence of 1 birth in every 59, and observe a steady increase (1/150 in
2007 – 1/110 in 2009 – 1/88 in 2012 – 1/68 in 2014 - 1/59 in 2018). The report specifies that the
State of New Jersey has the highest levels of children with autism at 2.9% (twice the national
average of 1 child in 34), while Arkansas has the lowest rate of 1 child in 76. Lastly, they highlight
that “autism is more likely to be diagnosed in white children than in Black or Hispanic children” (Baio
et al., 2018).
In total, there are 132 million people with autism in the world requiring intervention, support,
help and care.

According to a WHO statement: “The condition causes disabilities that can be lifelong. [..]. Autism
spectrum disorders [...] among children bring significant economic hardships to families, given the
lack of health resources often found in developing countries. The stigmatization and discrimination
associated with these illnesses also remain substantial obstacles to diagnosis and treatment. The
absence of autism spectrum disorders and other mental disorders among children from lists of the
leading causes of death has contributed to their long-term neglect by both public policy-makers in
developing countries, as well as donors.” (World Health Organization, 2009).
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Autism is not appropriately viewed or treated in health terms. It is therefore prey to many
misconceptions (VAINCRE L’AUTISME, 2013). Considering autism to be just a disability, a difference
or a special type of intelligence has the result of excluding this condition from the medical and
scientific field and means that it is addressed at a social, economic and even a cultural level (Comité
Consultatif National d’Ethique pour les Sciences de la Vie et de la Santé, 2007). Public policy on
autism focuses less on public health than social affairs. Exclusion of a medical component from
autism has a number of consequences: difficulties accessing physical care, the proliferation of
dangerous “alternative” treatments, and premature mortality (Bilder et al., 2013; Gillberg et al.,
2010). Studies show that this mortality is related both to a lack of treatment (Hirvikoski et al., 2016)
and to suicide (Segers & Rawana, 2014) among socially excluded young people and adults with
autism.
Autistic children are very often viewed as difficult, stubborn, headstrong, disobedient and
aggressive. Many parents are pushed to the limit by their children’s behavioural problems and will
go to any lengths to get their children to obey them (VAINCRE L’AUTISME Maroc, 2009). Adults who
do not have appropriate care cannot live fulfilling lives and when a child’s health deteriorates, they
grow up into a dependent and severely disabled adult. By the time many people with ASD reach
adulthood, they are permanently and profoundly exhausted, overwhelmed by behavioural problems
(repetitive behaviours, aggression, violent outbursts and self-harm). High doses of medication are
prescribed to manage these inappropriate behaviours (VAINCRE L’AUTISME Maroc, 2009).
Neuroleptic and psychotropic drugs have severe side effects which strip individuals of their
remaining abilities and naturally impact on their life expectancy. These include speech problems,
irreversibly impaired intellectual and psychomotor abilities (dyskinesia), diabetes, weight gain, and
constant generalised pain (especially toothache). Detaining adults with autism in psychiatric
institutions raises a number of psychological and ethical questions. They are adults who are not
legally capable and are deprived of all their rights (United Nations, 2011).
Behavioural problems are simply treated as clinical symptoms and are not managed in the light of
current scientific knowledge about autism. Some people with autism who have no intellectual
impairment can access university education or professional training which allows them to find work.
The challenge lies in holding onto a job. Despite their skills, they are rarely fulfilled as their difference
means that they suffer in every aspect of their social life. Very few achieve true autonomy in
managing their daily existence.
The development and autonomy of a child with autism are the key challenge for families in distress
who feel abandoned and constantly have to confront the judgements and prejudices of other
people. Autism affects people worldwide, across all socio-economic strata, from the poorest to the
most affluent families.
Daily life with an autistic child is very challenging. Managing the issues associated with the disorder
requires proactivity, flexibility and a significant degree of commitment: all family members feel the
effects on their health and in everyday life (VAINCRE L’AUTISME, 2009). Tiredness rapidly becomes
exhaustion, agitation leads to tension and worries develop into anxiety. In most cases, one parent,
usually the mother, also has to give up work. Very expensive professional fees and loss of income
mean that absence of economic security is a reality for many families. These difficulties often lead to
a high rate of separation and divorce (Prado, 2012).
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Families are forced to contend with a bewilderingly complex and chaotic series of hurdles (VAINCRE
L’AUTISME, 2013). Lack of information and the absence of alternative solutions mean that many
families settle for inadequate or inappropriate care. Parents are exploited and abused by
“professionals” with dubious qualifications who charge exorbitant fees, or by people offering their
own personal brand of therapy. In every case, it is the health of children with autism and the
dignity of their families which is threatened.
The Assembly of the World Health Organization “urged Member States to include the needs of
individuals affected by autism spectrum and other developmental disorders in policies and
programmes related to child and adolescent health and development and mental health.”
Furthermore, it advised Member States: “This means increasing the capacity of health and social
care systems to provide services for individuals with autism spectrum disorders and for their families
and shifting the focus of care from long-stay health facilities towards non-residential services in the
community.”». WHO additionally reminded them: “It also means improving health surveillance
systems to capture data on autism spectrum disorders and ensuring countries are better able to
diagnose and treat autism spectrum disorders.” (World Health Organization, 2014).
Conclusion
The total absence of epidemiological data on autism and the living conditions of the increasing
number of sufferers, demonstrates the lack of preventive measures which persist for this disorder
internationally. Many children with autism do not therefore receive care, or education and their
health consequently deteriorates. Health policy must adapt as a matter of urgency to the current
state of autism to limit the impact of this disorder on public health. It is also critical to understand
and master the psychology of autism in order to understand its pathology (symptoms, causes,
treatments, prevention, etc.). Some of the potential causes of autism are still unknown and
fundamental and clinical research must be fostered and boosted on a biological, genetic,
physiological and organic level to discover the causes of autism and develop treatments which
involve a genuine prevention component in the public health sphere.
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VAINCRE L’AUTISME takes action against autism to defend the rights of
children affected by it, campaigns to publicize and recognize the disease,
acts to change the management of autism to reduce suffering and
innovates at a national and international level.
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