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Abstract

Autism is a neurodevelopmental disorder that is believed to have been the result of several eti-
ological factors affecting the development of the central nervous system in critical periods of
life. The consequences are disorders of sensory perception, disruption of social interaction with
abnormalities in social communication, along with stereotypical, repetitive behavior and limited
interests. Autism represents the whole spectrum of disorders — that is why we are talking about
autism spectrum disorders.

It can be said that each individual with autism is different. Heterogeneity is manifested in different
severity of the above-mentioned so-called core symptoms of autism, however, there are also var-
ying degrees of adaptability, intellectual capacity, language skills, and associated psychiatric and
other concomitant illnesses. The pharmacological treatment of the core symptoms of autism is
unknown. Although we do not yet know a cure for autism, behavioral interventions are available
to improve the quality of life of disabled persons. Understanding autism merely as a behavioral
disorder is very superficial; it is a neurodevelopmental disorder that affects all areas of central nerv-
ous system development and its functions with projection into all areas of the life of an individual
with autism. If we understand and accept all the limitations that people with autism live with, if
we accept them in society, then we can also help them realize their potential to the extent that
their limitations allow them.

Keywords: autism spectrum disorders, gene-environment interaction, autism biomarkers, ap-
plied behavior analysis.

Abstrakt

Autizmus je neurovyvinovd porucha, ktora je vysoko pravdepodobne vysledkom viacerych etio-
logickych faktorov postihujucich vyvin centrdlneho nervového systému v kritickych obdobiach
zivota. Dosledkami su poruchy.zmyslového vnimania, narusenie socidlnej interakcie s abnormali-
tami v socidlnej komunikéacii, spolu so stereotypnym, repetitivnym spravanim a obmedzenymi za-
ujmami. Autizmus predstavuje celé spektrum pordch - preto hovorime o poruchach autistického
spektra.

Mozno povedat, ze kazdy jedinec s autizsnom je iny. Heterogenita sa prejavuje v rdznej zavaznosti
vysSie zmienenych, tzv. jadrovych priznakov autizmu, je v3ak pritomnd aj rbzna miera adaptability,
intelektovej kapacity, jazykovych schopnosti a pridruzenych psychiatrickych a inych sprievodnych
ochoreni. Liecba jadrovych priznakov autizmu nie je zndma. Aj ked zatial nepozname liek na au-
tizmus, je dostupna symptomaticka liecba zlepsSujuca kvalitu Zivota postihnutych oséb. Chapanie
autizmu len ako poruchy spravania je velmi povrchné; je to neurovyvinova porucha, ktord sa tyka
vietkych oblasti centrédlneho nervového systému a jeho funkcif s projekciou do vietkych oblasti
Zivota jedinca s autizmom. Ak pochopime a prijmeme vsetky obmedzenia, s ktorymi fudia s au-
tizmom Ziju, ak ich budeme v spolocnosti akceptovat, potom im mozeme aj pomoct uplatnit ich
potencial v rozsahu, ktory im ich obmedzenia umoznia. e

Klacové slova: poruchy autistického spektra, interakcia génov a prostredia, bio
mu, aplikovana behavioralna analyza. e L "W Ty
-



What the autism is?

Autism is a lifelong disorder, which is penetrating into all central nervous system components and
parts and it is limiting an individual’s functionality in his/her daily life. It is being created as a result
of a disorder of growth and interconnections of neurons and causes permanent damages related
to social interaction area and communication as well, while there appear limited stereotype pat-
terns of interests, or activities. There are also observed increased or decreased reactions to sensory
stimuli, or presence of unusual interests related to environment sensory aspects'. Despite that
the disorder is observed in an individual’s childhood, its full range might be seen later, when the
environmental demands exceed his/her limited possibilities and capabilities. The people who are
suffering from autism have developed core symptoms, however there might be a wide spectrum
related to weakening intellectual and linguistic capabilities as well, which, in the final picture,
causes very diverse manifestations of the disorder in each of them and creates a unique pheno-
type in each individual. Therefore, the following definition might be postulated: “How many per-
sonalities befallen by autism exist, so many autism types can be observed” In the case, there are
accompanying illnesses, the basic autism symptoms seem to be more complicated.

The prevalence of autism spectrum disorders (ASD) indicates an increasing trend round the globe.
In Europe, there is one percent of men and women suffering from autism. The reasons of increas-
ing trend are not explained in a full range, however the facts concerned with diagnostic criteria
development, overall screening and an accessibility of standardized diagnostic tools seem to be
very significant contribution as well. Nevertheless, adults with autism are still being undiagnosed.
Growth of scientific works, y‘v’ch deal with autism is increasing and indicates an exponential trend
(see also Table 1).

Table 1 A number of sciéhﬁc works concerned with autism is growing very rapidly

Time period Number of scientific works
1961 - 1965 122
1966 - 1970 329
1971 -1975 648
1976 - 1980 765
1981 - 1985 835
1986 - 1990 1251
1991 - 1995 1668
1996 - 2000 2752
2001 - 2005 5759
2006 - 2010 12120
2011 -2015 23 299

2016 - 2020

vol. 312021



The Academic Research Center for Autism

The Academic Research Center for Autism (ARCA), being an integral part of Faculty of Medicine,
Comenius University in Bratislava established in 2013, created a basis for gaining of biological sam-
ples from those children who are suffering from autism, what enabled providing investigations
related to autism etiology. The main goal of the centre is to assure integration of research activities
aimed to ASD in the Slovak Republic into a co-operating network, when implementing diagnos-
tic and therapeutic protocols with respect to evidence- based medicine. However, ARCA task is
to increase autism awareness, to provide education of experts and laypeople and to co-ordinate
interaction with patients, their families and co-operating institutions as well. An interdisciplinary
co-operation seems to be a unique possible way, when healing that illness by which are befallen
the patients and their families too.

The solutions and results related to ARCA projects enabled implementing modern standard
screening and diagnostic methods applied to objective diagnosis determination concerned with
autism spectrum disorders. Thanks to ARCA activities appropriate recommendations have been
developed, which enabled implementing unified access to ASD diagnostic in the Slovak Republic.
The standard screening, diagnostics, and treatment together with adequate autism management
procedures were approved and validated on July 1, 2021 by the Ministry of Health of the Slovak
republic (https://www.standardnepostupy.sk/nove-standardy/.)
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Fig. 1 The Academic Research Center for Autism

How the autism might be indicated?

Autism spectrum disorders are characterized by the presence of abnormalities in the quality of social
interaction and communication; and the presence of narrow, repetitive and stereotypical patterns
of behavior. People with autism have problems utilizing social and practical skills as well while the
attention and imagination are weak and they lack the ability to evaluate hypothetic situations and
to regulate their behavior.

They achieve a very low empathy level, and they are not able to read in-
tensions of other people based on its face-play. However, they do not
understand feelings of other people and they are not able of ade-
quate reaction to that feelings, while there is required a behavior
flexibility, inference to the future and a social understanding of

the entire situation. In the case of personalities suffering from

autism these abilities are diminished in a great deal. Akademické

CEntrum

When considering repetitive and stereotype behavioral

patterns, the children befallen by ASD have a lot of diffi- Vyskumu R

culties with adaptation to changes within environment, A ‘ Center

the specialized interests are observed in their behavior utize A
for utism

and their stronger concentration to details related to
persons and things are indicated as well. Some individ-
uals with autism might show a compulsive inherency to

non—fun;tmnal rqutmes Qr rituals and that could cause dif- FYULF UK | IP CUFM
ficulties in changing environments too. Bratislava
Slovakia
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A set of repetitive motoric mannerisms seems to be further evident autism symptom, while a re-
peated hand flapping, full-body rocking back and forth, or covering ears might be postulated as an
example. When the children are playing, they have a lowered imagination or fantasy and, in many
cases, a repetitive utilization of toys together with self-stimulating behavior might be observed as
well, while some those stereotypes might be closely related to area of sensory stimuli perception
too. The children with ASD have an increased or decreased sensitivity to sensory stimulation and
an extreme reaction to sound, materials, pain, cold or warmth might be often observed. In many
cases rituals related to food taste, scent and visual aspects of food occurs and food selectivity
might develop as well.
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2 How autism could be confirmed?

o
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§ The diagnosis should be preceded by a nationwide screening, with which we search for children
S with a high probability of autistic disorder in the entire population. The first fears related to that the

child is being befallen by autism might be observed at the age of 12 — 24 months. The screening
helps us to discover risky children who are undertake to an appropriate diagnostic with the use of
adequate methods based on the child observation related to her/his developmental history, while
the diagnostics done in time seems to be the key aspect from the child’s development point of
view. The sooner is the autism confirmed, the sooner adequate behavioral intervention might get
started and that intervention could significantly positively affect further disorder development.
The autism symptoms might be mild, however, they could be severe as well and they are being
changed with the child life periods, some of them are losing and the other ones appear. However,
an individual's ability to function in practical life does not have to depend only on the severity of
the symptoms of autism, while his/her intellectual and linguistic abilities play a role of principle
importance too. The ASD individuals may or need not have a language disorder and they have
a great scale of intellectual capabilities since a high-level intellect up to very important deficits.
However, their benefiting depends on occurrence and importance of psychiatric, neurological or
_other diseases as well.




What about autism reasons?

All actions and steps accompanying everybody’s life has its own timing and the same is con-
cerned with our brain thanks to gene expression. The autism is a result of the entire cascade re-
lated to central nervous system development disorders, the reasons of which are closely related
to genetic, hormonal and immunity factors. The factors, which generate autism phenotype, cause
the primary failures related to creation, development, and interconnections of brain cells -neurons
within central nervous system. However, the same is concerned with organization of neurons
within actual brain areas responsible for perception of a real world, understanding of emotions
and social relations together with getting to know the world and utilization of knowledge within
real life as well.

Many theories, which did best explain principal autism symptoms have been developed as a result
of an intensive research provided at present. Despite that the original theories had been closely
related to reasons of autism symptoms, now they are helping to understand a variety of iliness
manifestations within behavior and cognitive processes, which make problems within real life.
Autism seems to be a disease generated by many factors, while more factors are acting simultane-
ously and most significant aspects are closely related to genetic factors.

Important factors that are intensively studied in relation to the autistic phenotype are hormonal
influences and other influences of the body's internal environment, such as immunity or intestinal
microbiota. However, there are investigated epigenetic factors as well, while they include different
processes affecting expression — it means switching on and switching off the genes without any
intervention to sequence of life code — deoxyribonucleic acid. A creation of several proteins might
be lowered or removed as a result of gene activity change, while those proteins enable creating
enzymes affecting substances conversions or the neurotransmitters, which affect a communica-
tion of neurons too.

vol. 312021
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The environmental effects and interaction of genes with the environment seem to be a subject of
the continual research at present as well, while a set of social factors, which cause postponing re-
production to later years increase a risk of further mutations within germline cells of parents and it
might be closely related to an increased exposition of environmental risk factor and their interaction
with genetic background too. The term mutation means an exchange of characters within the DNA
sequence. The above-mentioned exchange might be useful from a long-term point of view and it
generates chances for the survival of people within new conditions, because the mutations gener-
ate the larger diversity, where the nature might make various selections. On the other hand, when
considering a short-term point of view, the genetic information change might result in a brain de-
velopment damage and therefore the de novo mutations seem to be dangerous and could be asso-
ciated with autism. The above-mentioned newly created mutations occur in germinative cells only,
it means in sperms or ovum, and they become a genetic equipment of descendants, while there is
not a concrete gene responsible for autistic phenotype and there also is a complex set of genetic
changes within many genes. In general, the autism feature occurrence is common within population
and it might be assumed that an accumulation of different gene variants might be a cause of a new
phenotype generation which fills in a criterion related to autistic spectrum disorder. This polygenic
effect has been confirmed and it means that the relatives of the children within confirmed autistic
spectrum disorder have more autistic features in their behavior than the individuals from the com-
mon population. It means, the wider autistic phenotype represents a subclinical manifestation of the
core symptoms related to autism.

>
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Fig. 2 Mgr. Katarina Jansakova, PhD., ARCA scientist, processes plasma samples from autistic chil-
dren as part of research on sex hormones in the etiology of autism.



A problem of an autistic individual is closely related not only to different perception of appropriate
sensory inputs, but in their bran processing as well. Simply, there is observed a filtra-tion failure
of non-essential information and a problem of processing related to unpicked inputs coming
from different sensory organs. As a result, the decision-making brain areas are being overloaded.
An uncoordinated attention paid to detailed inputs generates chaos within hierarchical levels
of cerebral cortex and this is denoted as a central coherence failure, while aiming to detail does
not enable selecting and integrating information so that it could create a coherent and compact
image. As a result of that, ASD individuals do not see a “forest because of a tree”and they do not
have a capability of central coherence and they see their world in a set of fragments. Understand-
ing autism etiology requires integration of three different levels — genetic, neurobiological, and
neuropsychological.

Hormones as the autism potential
biomarkers

In general, the boys are being diagnosed with autism more frequently (at about four times), than
the girls are, while that ratio is being changed with respect to intellectual capacity of children as
well. When considering the children with intellectual deficits a number of boys and girls seems
to be quite equal. On the other hand, the ASD individuals having a higher or over average intelli-
gence, indicate the ASD diagnosis more frequently (at about ten times) in boys than in girls. When
looking for the explanation, there might be postulated -more assumptions. There is considered
a testosterone (male sex hormone) effect, which seems to be a significant brain developmental
factor during intrauterine life. There might be postulated an assumption, that that hormone excess
concentrations generate the brain hypermasculinization, which is represented by a high level of
systematization (understanding, prediction, and creation of systems) and a low level of empathy
(understanding of feelings of other people) and a low capability to react and to understand them
as well. At present, the hyper-male brain theory has been extended to more general “fetal steroid
theory” which postulates a fact that the autistic spectrum disorders risk factors are determined by
testosterone increased concentrations, insufficient estrogen quantity or a changed ratio between
estrogens and testosterone observed within prenatal period too. The boys with autism spectrum
disorders indicated steroid trajectory disorders and that was confirmed within ARCA scientists as
well. It is possible, there is another factor, we do not know a biological mechanism of it, which is
protecting the female sex or enables better compensating that neurodevelopmental disorder. It
means, that the girls need the higher genetic and environmental risk than the boys in order to
have autism equally manifested. It is needed to make research related to autism indication symp-
toms related to both sexes in order to apply different diagnostic and intervention methods for
boys and girls, respectively.

Oxytocin and vasopressin are neuropeptides being produced in the brain with sexually dimorphic
effect and they affect the brain development and behavior. The oxytocin increased level observed
in women have a protective effect against autism. On the other hand, the male brain is more sen-
sitive to vasopressin regulation task. A high prevalence of autism in men might be caused by dif-
ferences in endocrine regulations and in a different genetic equipment between both sexes. The
increased levels of male sexual hormones might affect oxytocin effect, while vasopressin synthesis
and its receptors depend on androgens as well.

A violation of that regulation might generate social behavior disturbances and increased anxiety
level and creation of stereotype behavior, which seem to be the characteristic of autism. Oxytocin
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and vasopressin fill their regulation task at the brain structure development and via binding to
their receptors. The oxytocin and vasopressin are localized in those areas of the brain, which have
a share related to social and reproductive behavior. However, there exits no proof, if the neuro-
chemical actions play the primary role related to autistic spectrum disorders or they contribute
only to the entire individual and specific image of individuals with autism based on the nervous
systems.

Intestine microbes and autism - are there
any common aspects?

The human organism contains a lot of bacteria, viruses, and other micro-organisms, which we
live in a symbiose, however, the largest populations of microbes live in our intestines. They
create a gastrointestinal ecosystem, which is an integral part of our immune system — defined
as the intestine. The intestinal microbiota affects the distant organs including brain via a set of
complex immunity mechanisms. The microorganism influence might be observed before the
child is being born. The substances created by mother’s microbiota penetrate to foetus body
via placenta into blood and affect the brain development. An assumption might be postulat-
ed, which says that the gut microbial content of ASD people might be a cause of digestive
and nutritional problems, which seem to be additional ones to behavioral aspects as well. Re-
search of "gut-brain axis”brings a lot of information and a set of tools related to understanding
and affecting our health.

The intestine seems to be the brain doorkeeper and a healthy gut microbiota has a great influ-
ence related to a correct function of blood-brain barrier, which maintains a sterile environment
in the brain. The microorganisms communicate with brain via neurotransmitters coming from
intestine and affecting the brain functions. The actual possibilities of microbiome sequencing



enable determining gut microbiota composition, what might indicate not only a diagnostic
value but also a healing effect with the use of individually prepared probiotic or transplantation
of the entire gut microbiota from healthy donors. This is an example of the precise medicine.
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Fig. 3 The research on autism at ARCA is also provided by PhD students. Molecular biologists, geneti-
cists, psychologists and anthropologists are interested in doctoral studies. One of them lectures at the
Physiological days at the Jessenius Faculty of Medicine — Comenius University in Martin.

The behavioral interventions - a positive
influence on core symptoms of autism

At present, no reliable biological marker is known, which could be investigated based on blood,
urine, or other biological material in order to confirm autism. No drugs are known for the under-
lying symptoms of autism, nevertheless, evidence-based therapy via behavioral interventions is
effective. An applied behavior analysis seems to be mostly applied early intervention, since it is ev-
idence- based method modifying the behavior. However, there also is a wide scale of techniques
and therapeutic methods concerned with autism based on behavior analysis, while availability of
that therapy type in Slovakia is rather limited.

The above-mentioned evidence based symptomatic treatment applies behavior basic research
knowledge, the aim of which is to minimize deficit consequences related to that type of disease
and to help the child with autism spectrum disorder to improve functionality, self-service, learning
capabilities and adaptive skills within social environment. It focuses in particular on expanding
the repertoire of skills that are weakened during the primary diagnosis and eliminating or reduc-
ing the frequency of undesirable behaviors that may make it impossible to train and engage in
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society, as well as to endanger their own health (e.g. self-harm). With respect to evidence-based
medicine, the behavioral intervention is considered to be verified from scientific point of view as
an efficient approach when looking for solutions of problematic behavior and development of
communication social skills as well.

The intervention based on the applied behavior analysis should be provided individually, it means
one child versus one therapist. It should be accommodated to the child development and a cer-
tified behavior analyst should prepare such intervention based on child functional status detailed
analysis. If a functional analysis of problematic behavior is needed to be done, that analyst should
check and control the analysis course as well, while the analysis outputs are being evaluated reg-
ularly and the intervention procedure is modified subsequently.

There are not sufficient number of behavioral intervention providers in Slovakia, when comparing
it with a good clinical practice provided abroad, while an in-time intervention should be fixed
based on behavioral analysis principles as an efficient tool for education of children with autism
and it is important from patient management point of view as well.




Conclusion

The autism awareness in Slovakia is increasing from year to year. The reason is not only because of
the Autism Awareness Day declared by WHO on April 2, 2007, but also thanks to many experts, lay
persons and parents of children with autism who help to improve in time diagnostics and access
to standard health care and therapies. However, the systematic care of ASD individuals in Slovakia
is absent what is a global challenge as well, while it is necessary to increase the autism awareness,
to support in time autism diagnostics via regular screening provided by pediatricians and to as-
sure the subsequent diagnostics and appropriate evidence- based intervention.

The patients with autism should have access to standard health care and therapies related to ac-
companying diseases together with appropriate behavioral interventions, while their personality
should also be fully respected. When considering the management of autistic individuals, there
is an important aspect to apply a potential for their inclusion among healthy population and to
provide an adequate education for them as well, while it is our common aim to assure the better
life quality for them and their families.
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