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Introduction: A.2.1 Clinical presentation and leading symptoms of autism spectrum disorders

Introduction

Christine M. Freitag, Leonora Vllasaliu,

1 Why is a guideline on autism spectrum disorders important for Germany?

2. what is the primary objective of this guideline? !

The initiative to develop a German S3 guideline on the diagnosis and treatment of autism spect-
rum disorders came from the two professional societies German Society for Child and Adole-
scent Psychiatry, Psychosomatics and Psychotherapy. (DGKJP) and the German Society for
Psychiatry and Psychotherapy, Psychosomatics and Neurology (DGPPN). (DGPPN). The cur-
rent background includes the constantly growing prevalence figures of autism spectrum disor-
ders (Elsabbagh et al. 2012), but also the fact that numerous diagnostic and screening instru-
ments as well as new versions of already proven instruments have been developed and are in
circulation. In addition to research on diagnostics, numerous studies have been conducted in
recent years in the area of therapy (both psychotherapeutic-exercise procedures and medication-
based procedures). The results of studies are currently available mainly to people who have
access to the original English-language literature and who often also work scientifically. On the
other hand, many groups of people who mainly work clinically with patients? with autism spect-
rum disorders (physicians, psychologists, pedagogues, occupational therapists, speech thera-
pists, etc.) are not familiar with the current state of research on the diagnosis and therapy of

autism spectrum disorders.

A central aim of the guidelines is therefore to develop the evidence-based basis for scien-
tifically justified diagnostic and therapeutic recommendations and to achieve broad con-

sensus on the corresponding recommendations.

Currently, there is no German S3 guideline on the diagnosis and treatment of autism spectrum
disorders (ASD). In contrast to numerous reviews published in German, an S3 guideline aims
to first define clinically relevant key questions, then, on the basis of an extensive systematic
literature search, to first aggregate the corresponding database (if possible within the framework

of a meta-analysis) and, based on the level of evidence thus scientifically proven, to provide

L Information on the selection of key questions can be found in the methods report.
2 For reasons of better readability, the present guideline primarily uses the generic masculine; this is intended to
include female and male persons equally. If differences between the genders exist or are assumed to exist in the
scientific literature or from experience within clinical practice, this is explicitly stated.
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broadly consensual recommendations on appropriate diagnostics and therapy in the German
health care system for children, adolescents and adults with autism spectrum disorders. The
intention is thus to improve the care of patients with autism spectrum disorders and their rela-

tives by applying empirically tested procedures in diagnostics and therapy.

Although there are some methodologically excellent English-language guidelines (e.g.SIGN
2007; NICE 2011, 2012, 2013), due to the very practice-oriented approach and the health care
systems that vary greatly from nation to nation, the recommendations for action are not easily
transferable to Germany. In addition, many of the English-language studies and guidelines on
the diagnosis and evidence-based therapy of autism spectrum disorders are not at all or not
sufficiently known to many people in Germany who work with affected patients, and conver-
sely, some German studies have not been included in the aforementioned British and Scottish
guidelines. An important goal is therefore to fill these gaps by answering the clinically centrally
relevant key questions formulated by the steering group based on the current state of studies. A
broadly consensual, evidence-based (S3) guideline adapted to the German health care system

is therefore required.

Despite numerous research papers, there are not enough studies of appropriate quality for some
key questions, so that an evidence-based foundation for some recommendations is hardly pos-
sible. In such cases, a clinical consensus decision is therefore made for the guideline. For this
purpose, it is important to involve a multidisciplinary team of experts in the guideline develop-
ment. This was attempted in the best possible way by asking all German professional societies,
associations and organizations important for the guideline for their support and cooperation. 3

3 A detailed list can be found in the method report.
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In summary, the primary goals of this autism spectrum disorder guideline are thus:

< Bringing together scientific evidence and broad clinical experience to produce "best
practice™ recommendations, formulated as far as possible in an evidence-based manner,
and widely disseminating and promoting the implementation of the relevant recommen-
dations.

< Creating transparency about clinical decision-making

<2 Provide evidence- or consensus-based recommendations for the diagnosis of autism
spectrum disorders.

< Provide evidence- or consensus-based recommendations for the effective treatment of
autism spectrum disorders.

<2 Provide evidence- or consensus-based recommendations for psychosocial support ser-
vices and school and labour market integration measures.

< Improve communication between the relevant professionals, patients and their parents
or guardians.

< Identification of focal points for future research

2 Promoting the implementation of evidence- and consensus-based recommendations by

adapting them to the German health care system

This S3 guideline is published with the following components:
Part 1: Diagnostics
Part 2: Therapy (including sociotherapy and integration measures)

A long version and a method report for each long version will be published. An abridged ver-

sion, which mainly contains the recommendations, will also be produced.
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A.1 History

Judith Sinzig

The term "autism™ (from the Greek autos = self) has undergone a diverse development throug-
hout history. In 1908, Theodor Heller, pedagogue and director of the Educational Institution for
Mentally Abnormal and Nervous Children in Vienna, described children who, after an incon-
spicuous development in the first three to four years of life, show a loss especially of language,
but also of other already acquired skills with the development of a severe reduction in intelli-
gence. The disorder, also called "dementia infantilis” or "Heller's dementia”, is very similar to
descriptions of autism.

The Swiss psychiatrist Eugen Bleuler introduced the term "autism" in 1911 as a basic symptom
of schizophrenia. He used it to describe the marked loss of communication in people with schi-
zophrenia and the accompanying withdrawal into a world of their own thoughts. In the course
of history, the psychoanalyst Sigmund Freud equated the terms "autism™ and "autistic™ with the
terms "narcissism™ and "narcissistic” and used these as counter terms to "social”. However,
today's version of the content of the disorder "autism™ and "autism spectrum disorder" differs
significantly from the ideas of Bleuler or Freud, both of which must be considered historical

and are no longer used in this way.

Until the 1970s, schizophrenia and autism were considered disorders with the same nosology
and etiology; autism was considered an early form of schizophrenia. In the ICD-9 (World
Health Organization 1986) or DSM-III (American Psychiatric Association 1984), early child-
hood autism was assigned as category 299.0 to diagnosis group 299, "typical psychoses of
childhood". In particular, epidemiological studies such as those by Rutter (1970; 1972) are lar-
gely responsible for the fact that the two disorders are now understood to be separate.

In 1943, the Austrian child psychiatrist Leo Kanner first applied the term "autism" to children
who do not actively withdraw into their fantasy world but who have deficits in establishing
social interactions from birth, thus deviating from the literal sense of Bleuler's definition of
"autism", whose definition presupposes an originally intact interactional behavior. His psycho-
pathological descriptions remain a major basis of the definition of autism and autism spectrum
disorders today. Under the title "Autistic Disorders of Affective Contact”, Kan ner described
eleven children whose common features he described as follows: "[...] the outstanding funda-
mental pathognomonic disorder is the inability, existing from birth, to relate in a normal way
to persons or situations. Parents [...] describe [these children] as 'self-sufficient’, ‘living as if in
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a shell', 'happiest when left alone’, ‘acting as if no one were present’, ‘taking no notice of their
surroundings', 'giving the impression of quiet wisdom, unable’ to muster the social measure of
social flair', 'acting as if hypnotized'. ' [....] For the time being, we may find in these children
congenital disorders of affective contact in pure form.” The term "early childhood autism™ was
then introduced as a medical term by Kanner in 1944. Other historical terms for early childhood

autism therefore include Kanner syndrome, Kanner autism, or infantile autism.

In 1944, the Viennese pediatrician Hans Asperger, without knowing the writings of Leo Kan-
ner, simultaneously described four patients between the ages of 6 and 11 who also showed
deficits in social interactions, but no language development disorder or qualitative intellectual
abnormalities. Hans Asperger himself named the syndrome he described "autistic psychopathy"
and, like Kanner, assumed it was a congenital disorder passed on from father to son. However,
he assumed that the behavior he observed was the extreme variant of a personality trait and that
the disorder could not be recognized before the age of 3. Since Asperger published in German
and his publications were not translated into English for decades, he was initially little known
internationally. Asperger's work only became internationally known through the English sum-
mary by the English psychologist Lorna Wing (1981) under the term "Asperger's syndrome".
Uta Frith 1991 finally translated Asperger's original work into English. However, to this day it
is not certain whether Asperger's description is actually a first description, since as early as
1926 Grunja Jefimowna Sucharewa described children with very similar symptomatology, al-
beit using the term "schizoid psychopathy", in the "Monatszeitschrift fur Psychiatrie und Neu-

rologie”.

For decades, psychosocial assumptions prevailed regarding the etiology of autism spectrum
disorder. For example, Leo Kanner himself considered it possible that autistic symptomatology
was due to a lack of maternal warmth. Bruno Bettelheim, in particular, formulated the thesis
that early educational errors on the part of mothers were mainly responsible for the psychoge
nesis of autism, and in his book "Birth of the Self" (1967) coined the term "refrigerator mother”,
which was used until the 1970s. Although Leon Eisenberg described the characteristics of
fathers of children with autism in great detail as early as 1957, it was not until the 1980s that it
was suspected, on the basis of the familial accumulation of autistic behaviour or on the basis of
twin studies, that it was a hereditary, genetically determined disorder (Folstein and Rutter 1977;
Rutter 1977; Rutter and Sandberg 1985; Spence 1976).Today, there is consensus that early

childhood autism or autism spectrum disorders must be based on neurobiological causes.
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leading symptoms of autism spectrum disorders

A.2 Presentations, symptoms and classification 1CD-10/DSM-1V-
TR/DSM-5

Kai Vogeley, Judith Sinzig, Christine M. Freitag

3. what is understood by the term autism spectrum disorders?

(13) Are there other "accessory" criteria (e.g. Gillberg criteria) worthy of attention in addition to the
leading diagnostic symptoms (ICD-10, DSM-IV TR, DSM-5)?

14 Should autism spectrum disorders be understood as categorical disorders or as a dimensional
cluster of traits?

19. are there (syndromal) reliably definable subgroups of autism spectrum disorders (e.g. early child-
hood, high-functioning, atypical autism, Asperger syndrome; e.g. severity levels of autism spectrum
disorders, etc.)?

A.2.1 Clinical presentation and leading symptoms of autism spectrum disor-
ders

The core symptoms of autism spectrum disorders include age-independent deficits in social
interaction and communication as well as restricted, repetitive behaviour patterns, interests or
activities. Interaction disorders refer to the initiation, maintenance and shaping of interpersonal
relationships in the context of family, friendship, partnership as well as peers in kindergarten,
school and work. Communication disorders relate on the one hand to language development,
and on the other hand in particular to non-verbal communication including gestures, facial ex-
pressions or gaze behaviour. In addition, in cognitively well gifted affected persons, there are
also paraverbal performances such as the understanding of transferred meaning in proverbs and
humour or irony. Restricted, repetitive behaviors, interests, or activities include special inte-
rests, ritualized daily routines, and a strong aversion to change in one's circumstances. These

phenomena must exist from early childhood and remain present throughout life.

The clinical presentation changes significantly over the lifespan from infancy through school
age and puberty to (independent) adult life. All phases of life hold different demands on social
interaction and communication skills. The changing nature and expression of the aforementio-
ned core symptoms over the course of a person's life poses the essential question, particularly
for diagnostics, of which symptom constellations are predominant at which age. In the case of
persons with autism spectrum disorders who are not additionally affected by a reduction in
intelligence, there are also individually developed compensatory strategies that can mask autis-

tic symptoms and thus complicate the diagnosis.
12
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A.2.2 Classification of Autism Spectrum Disorders

Autism spectrum disorders are classified comparably in the ICD-10 (World Health Organiza-
tion 1992) and DSM-IV-TR (American Psychiatric Association 2000) in the group of "profound
developmental disorders"” (ICD-10: F84; DSM-IV-TR: 299). Differentiations are made into the
diagnostic subgroups of "early childhood autism™ (ICD-10: F84.0; DSM-1V-TR: 299.00), "aty-
pical autism” (ICD-10: F84.1) and "Asperger syndrome™ (ICD-10: F84.5; DSM-IV-TR:
299.80) as well as, in the sense of a residual category, the "other" or "unspecified" "pervasive
developmental disorders, not otherwise specified": PDD-NOS; ICD-10: F84.8 and F84.9;
DSM-IV-TR: 299.80). Intellectual/mental disability is “present in about half of all individuals
with autism spectrum disorders (1Q < 70; Baird et al. 2006; Brugha et al. 2011).

In the case of early childhood autism according to the ICD-10 currently valid in Germany
(2015), all three diagnostic criteria (social interaction, communication, stereotypic and repeti-
tive behavior) must be met. A developmental or language disorder is present before the age of
three. An Asperger syndrome requires autism-specific abnormalities of social interaction and
in the area of stereotypic and repetitive behavior, including special interests. Linguistic and
cognitive development are inconspicuous. Atypical autism is diagnosed when either only one
or two of the three diagnostic criteria can be demonstrated and a developmental disorder is
present before the age of three or evidence of the autistic core symptomatology can only be
provided after the age of three. Unspecified profound developmental disorders are available as
a residual category in cases in which no clear assignment to autistic disorders according to ICD-
10 is possible, but evidence of developmental disorders with autistic symptoms and clinical
impairment can nevertheless be demonstrated.

In 2013, the 5th revision of the Diagnostic and Statistical Manual of Mental Disorders (DSM-
5) was introduced in the USA, and the German translation has been available since 2015 (Falkai
and Dopfner 2015). The DSM-5 includes the following changes (Freitag 2014): i) the transfer
of all autism spectrum disorders into a single diagnostic category of autism spectrum disorder
(A.2.3), ii) the change of the diagnostic criteria itself with the grouping of social interaction and
communication into one symptom domain and of stereotypic and repetitive behavior into a se-
cond one; in addition, a somewhat modified assignment of symptoms to the two defining do-
mains (A.2.4), iii) the additional classification in terms of clinical severity (A.2.4), iv) the de-

tailed presentation of autism spectrum disorders across the lifespan with possible later onset of

4 In the following, the term "intellectual disability", which is common in German, is used for persons with 1Q < 70
and the associated everyday and learning difficulties. Internationally, the term "intellectual disability" is also fre-
quently used.
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Spectrum Disorders

the abnormal behaviour after the age of three years, and v) the possibility of diagnosing other
mental disorders in parallel. Initial empirical studies suggest that especially in the "low-func-
tioning" (unspecified pervasive developmental disorder, PDD-NOS) as well as in the "high-
functioning™ borderline range of the spectrum, the diagnosis of autism spectrum disorders under
DSM-5 will be more restrictive (A.2.3). A recent meta-analysis (Kulage et al. 2014), which
reviewed 418 studies and included 14 trials, demonstrates that prevalence rates of autistic dis-
orders will be significantly reduced under DSM-5, with decreases in diagnosis rates ranging
from 7.3% to 68.4% across individual studies.

It should be emphasised here that in Germany, diagnosis is currently (2015) carried out accord-
ing to ICD-10. The ICD-11, which is to be harmonised with the DSM-5, is not expected until
2017 at the earliest. Other classifications have been proposed but have not gained international
acceptance. These include the Gillberg & Gillberg classification, which is very closely based

on Hans Asperger's criteria (Gillberg and Gillberg 1989).

For a comparison of the diagnostic criteria of ICD-10, DSM-IV-TR as well as DSM-5 see the
two following tables 1 & 2.
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Spectrum Disorders

Table 1: Comparison ICD-10 - DSM-1V-TR - DSM-5 - criteria for early childhood autism - autistic
disorder - autism spectrum disorder (adapted from Freitag 2014).

Number and type of di-
agnoses of "profound
developmental disabili-
ties".
(ICD-10/DSM-IV TR)
respectively

Autism Spectrum Dis-
order (DSM-5)

Criteria for Early Childhood Autism/Autistic Disorder/Autism Spectrum Disorder

ICD-10

F84.0 Early child-
hood autism
F84.1 Atypical au-
tism
F84.2 Rett syndrome
F84.3 Other child-
hood disinte-grative -
disorder
F84.4 Overactive
disorder with re-
duced intelligence
and movement stere-
otypies
F84.5 Asperger syn-
drome
F84.8 Other pro-
found developmental
disorders
F84.9 Profound de-
velopmental disor-
der, unspecified

DSM-IV TR

299.00 Autistic dis-
order
299.10 Disintegra-
tive disorder of
childhood
299.80 Rett syn-
drome
299.80 Asperger
syndrome
299.80 Profound
developmental dis-
order, unspecified
(PDD-NOS)

Additional:
307.3 Stereotypic
movement disorder
(for F84.4)

DSM-5

299.00 Autism
spectrum disorder
(includes 299.00,
299.10, 299.80 or

F84.0, F84.1,
F84.3, F84.5)

Additional:
315.39 Social
(pragmatic) com-
munication disor-
der
(for 299.90/F84.1
without stereoty-
ped and repetitive
behaviours)

307.3 Stereotypic
movement disor-
der (for F84.4)

ICD-10 DSM-IV TR DSM-5
Number of domains 3 3 2 (A, B)
Number Criteria 12 12 7
Minimum number of 5 6 5
criteria fulfilled
Social interaction >1/3 >2/4 313 (A)
Communication >2/4 >2/4
Stereotypical behaviour >2/5 >1/4 >2/4 (B)
and special interests New: Hyper- and
hypo-reactivity re-
garding sensory
aspects
Start Before the age of 3 | Before the age of 3 | Symptoms must be
(Domain C in DSM-5) >1/3 present in early

childhood, but
may not fully ma-
nifest until social
demands are ap-
propriately high.
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Spectrum Disorders

Table 2: Other aspects of the classification of autism spectrum disorder according to DSM-5
compared to ICD-10 and DSM-IV-TR (adapted from Freitag 2014).

Severity classifica-
tion

ICD-10

Indirectly via diffe-
rent classification

DSM-IV TR

Indirectly via different
classification

DSM-5

Table 2:
3 severity levels each for

chiatric diagnosis

ric diagnosis

(F84.1, F84.5, (299.00, 299.80) A: Social communica-
F84.8, F84.9) tion and interaction and
B: Restrictive, repetitive
behaviours and interests
Rett Syndrome Independent psy- | Independent psychiat- Falls out, is coded as

existing genetic risk fac-
tor if necessary

DSM-5 Medi-
cal/genetic/en-
vironmental risk
factor

AXis 4: Physical
diseases including
genetic findings
Axis 5: Psycho-
social environmen-
tal risk factors
No coding of non-
genetic biological
environmental risk

Axis I1l: General me-
dical condition, acute
medical condition, -
physical illness.
Axis IV: Psychosocial
and environmental
risk factors

Additional coding Five axes WHO Five axes DSM-IV With/without mental -
DSM-5 Cognitive | Axis 3: Intelligence | Axis Il: Intellectual - disability
skills level disability
Additional coding Five axes WHO Five axes DSM-IV | With/without speech dis-
DSM-5 axis Language not coded order
Language 2: Partial impair-

ment
Additional coding Five axes WHO Five axes DSM-IV Associated with medi-

cal/genetic/environmen-
tal risk factor
Additional coding of the
medical or genetic con-
dition

factors
Additional coding Five axes WHO Five axes DSM-IV | The respective disease is
DSM-5 Axis 1: mental dis- | Axis I: Mental disor- | additionally coded with
Additional psychi- order der the corresponding DSM-

DSM-5
Catatonia

atric comorbidity AXxis 2: Partial per- | Axis II: Personality 5 number.
or developmental formance disorder | disorder and intellec-
disability However: Other tual disability
exclusion criteria - | However: other exclu-
than DSM-5 (e.g. sion criteria than
ADHD) DSM-5 (e.g. ADHD)
Additional coding Will not be coded Will not be coded F293.89
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A.2.3 Autism Spectrum Disorders as a Dimensional Disorder

Empirical studies over the last two decades or so have clearly shown that at none of the levels
examined (e.g. clinical, neurobiological, cognitive) within the autistic spectrum, reliable dis-
tinctions cannot be made between the subgroups of early childhood autism, Asperger syndrome
and PDD-NOS as defined by ICD-10 and DSM-IV-TR (Cederlund et al. 2008; Kamp-Becker
etal. 2010a; Klin and Volkmar 2003; Leekam et al. 2000; Lord 2012; Miller and Ozonoff 2000).
This is also the basis of the current DSM-5 classification (Falkai and Dépfner 2015). Recent
work that has addressed the question of dimensionality or categoricality has most recently been
able to show that while it is possible to differentiate between autism spectrum disorders and
non-autistic disorders in terms of categorical differentiation, it is not possible to distinguish
between different subgroups within the autistic spectrum (Coghill and Sonuga-Barke 2012;
Frazier et al. 2010; Frazier et al. 2012; McPartland et al. 2012). The authors (Frazier et al. 2010;
Frazier et al. 2012) have therefore proposed a hybrid model that makes a categorical distinction
between autism spectrum disorders and non-autism spectrum disorders while assuming a di-

mensional trait distribution within these two groups.

[1] Consensus statement

Key questions 3, 13, 14, 19

KKP Autism spectrum disorders are characterised by disturbances in social interac-
tion, disturbances in communication and repetitive, stereotyped behaviours and
special interests. Relevant for diagnosis in Germany is the ICD-10. The DSM-
5, which aims to harmonize the ICD-11, foresees changes including i) the trans-
fer of all autistic disorders into a single diagnostic category of autism spectrum
disorder, ii) the modification of the diagnostic criteria themselves, iii) the addi-
tional classification in terms of clinical severity. Empirical evidence shows that
subgroups as proposed in ICD-10 cannot be reliably delineated.

Strong consensus (13 out of 13)
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A.3 Descriptive epidemiology

9. are prevalence rates for ASD and comorbid conditions available and what are they?

63. is there an increased rate of delinquency in individuals with ASD?

A.3.1 Incidence and prevalence of autism spectrum disorders

Luise Poustka, Ulrich Hagenah, Christine M. Freitag

Literature research and selection: Stephanie Hoss, Marie Landenberger

While prevalence describes the frequency of a disease in the population (usually expressed as
a percentage), the incidence rate is understood as the number of new cases per 100,000 persons
in the population. Prevalence rates are further differentiated according to cut-off date or point
prevalence, a range prevalence or period prevalence (e.g. 1-year prevalence) and a lifetime pre-

valence.

One problem in comparing prevalence and incidence rates over time is that during the develo-
pment of the DSM and ICD classification systems, the criteria for diagnosing autism spectrum
disorders and thus the case definitions have changed. This makes direct comparison of the
available studies difficult, for example, when asking whether prevalence and incidence rates of
autism spectrum disorders have changed over the past four decades. Early epidemiological stu-
dies of autism concerned almost exclusively the severe courses as defined by Kanner (1943). It
was not until the increasingly expanded criteria of Rutter (1970), ICD-9 (1986), DSM-III
(1984), and DSM-II1-R (1987) that the less severe forms (high-functioning autism, pervasive
developmental disorder, atypical autism, Asperger syndrome) were also included. Despite
many similarities between the DSM-IV-TR used until 2013 and the current ICD-10, some dif-
ferences between the classification systems are significant with regard to epidemiology of au-
tism spectrum disorders. In particular, atypical autism (ICD-10: F 84.1), for example, cannot
be equated with pervasive developmental disorder, not otherwise classified (PDD-NQOS) in
DSM-IV-TR, which is sometimes simplistically referred to as atypical autism. This necessitates

careful interpretation of studies that refer to atypical autism.

In selecting the population to be studied for the collection of prevalence or incidence rates,
different case identification strategies are used. Some studies are based exclusively on data from
utilisation populations or case registers, e.g. from the health care system or school system, thus
capturing only those cases that have already made use of this system, while persons who have

not yet had contact with these institutions up to the time of the survey remain undetected. The
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data collected in such studies lead to an underestimation of the prevalence of autism spectrum
disorders, while the extent of the "dark figure", i.e. the undetected cases, remains unclear. Po-
pulation-based and so-called population-representative studies often use a multistage approach,
i.e., first screening out potentially affected individuals in the relevant cohort using a screening
procedure in the form of a questionnaire and then screening them for the presence of an autism
spectrum disorder in a more detailed examination. Screening for autism spectrum disorders is
often done through doctors' offices, kindergartens, or schools using a wide variety of proce-
dures. The sensitivity of such screening procedures must currently still be assessed as insuffi-
cient overall (see Chapter B.3), so that it remains unclear how many individuals who are actu-
ally affected are not detected by the screening. This problem cannot be sufficiently narrowed
down by examining a random sample of negatively screened individuals, since due to the low
prevalence rates of autism spectrum disorders, such a group would have to be very large on the
one hand (in order to detect 10 individuals with autism spectrum disorder at the prevalence of
1%, correspondingly about 1000 individuals would have to be examined in detail). Estimates
would accordingly cause both very high costs and again lead to inaccurate results.

The comparison of prevalence and incidence rates for autism spectrum disorders found in epi-
demiological studies is complicated by the different methodologies used to confirm the diag-
nosis, i.e. the final case identification. Various diagnostic instruments are used for this purpose,
ranging from unspecified "investigations by professionals” to surveys using standardized mea-
surement instruments by specially trained research staff. In studies of very large populations,
direct examinations of subjects are often not conducted; case identification here is accomplis-
hed through a combination of population-based screening procedures, evaluation using syste-
matic reviews and standardized scoring systems, and, if necessary in the case of unclear cases,
with the involvement of clinical experts (e.g., Centers for Disease Control and Prevention's
(CDC's) Metropolitan Atlanta Developmental Disabilities Surveillance Program, MADDSP;
Rice et al. 2007; Van Naarden Braun et al. 2007). An initial validation study of this methodo-
logy (Avchen et al. 2011) did identify a high specificity (0.96) and a relatively high positive
(0.79) and negative (0.91) predictive value. However, the sensitivity was significantly lower at
0.6, suggesting that data obtained using this method are likely to underestimate the true preva-

lence of autism spectrum disorders.

Prevalence
Epidemiological studies have reported increasingly higher prevalence rates for autism spectrum

disorders since around the mid-1980s. A systematic review of 48 studies (including 13 studies
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from the UK, six from the US and six from Japan) published between 1966 and 2009 (Fom-
bonne et al. 2011) found prevalence rates for autism ranging from 0.7/10,000 to 72.6/10,000
with a median of 12.9/10,000. Sample sizes examined varied from 826 - 4.95 million partici-
pants with a wide age range of 3-15 years (median 8.5 years). Sample size and prevalence rates
were significantly negatively correlated (Spearman’s r: -0.71; p<.001), studies with smaller po-
pulations accordingly found higher prevalence rates. A significant positive correlation was also
found between the respective prevalence rates and the year of publication (Spearman's r: 0.69;

p<.001), indicating higher prevalence rates in more recent studies.

Research published since 2000 actually suggests a dramatically higher prevalence of autism
and associated disorders. A comprehensive review of the global prevalence of autism spectrum
disorders (Elsabbagh et al. 2012) included a total of 36 studies (16 from Europe, seven from
the USA, 13 from Asia) regarding the prevalence estimate of autism, resulting in a rate between
2.8-94/10,000 and a median of 17/10,000. Studies on the broader autism spectrum (n = 33)
showed a rate between 1-189/10,000 with a median of 62/10,000. For Europe alone (n = 16
studies), the rate ranged from 30/10,00 -116/10,000 with a median of 61.9/10,000. The sample
sizes analysed here on the spectrum of profound developmental disorders ranged from 2536 -
134 661 participants. Variability in study designs, instruments used, case identification and
sensitivity of screening contribute to the high variability in prevalence rates found (Posserud et
al. 2010). Registry studies are usually associated with lower case identification sensitivity, such
as Magnusson & Saemundsen (2001), who found prevalence rates ranging from 3.8-8.6/10,000
in an Icelandic population. Studies in which case identification techniques are based on multiple
screenings of participants at multiple time points involving multiple sources of information
thereby maximise the sensitivity of case identifications and often arrive at significantly different
results, such as the study by Baird et al. (2006) from the UK with a rate of 38/10.000 for early
childhood autism, 77.2/10,000 for other pervasive developmental disorders, and a prevalence
estimate for the entire autism spectrum of 116.1/10,000. Two recent studies from Korea (Kim
et al. 2011) and Japan (Kawamura et al. 2008), also based on multilevel screening and diagnos-
tic processes, report as high as 189/10,000 and 181.1/10,000, respectively, for the entire autism
spectrum. Furthermore, Kim et al. (2011) even assumed a probability estimate of 264/10,000.

Overall, there is a trend, especially in recent studies, to use multiple, standardized screening
procedures in total populations or birth cohorts, with the consequence that comparatively fewer
cases remain undetected than was the case in older studies with preselected samples. Second,
the continuing expansion of the diagnostic concept of the disorder has contributed to the increa-

sing recognition of milder or subclinical courses in children with average intelligence. Both the
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increasingly inclusive design of official autism diagnostics according to ICD and DSM and the
growing sensitivity of experts to these diagnostic concepts contribute to this expansion. Based
on Kanner's (1943) and Asperger's (1944) descriptions of the disorder, a psychiatric classifica-
tion of autism spectrum disorders has emerged in the ICD-10 (World Health Organization 1992)
and especially in the DSM-5, newly published in 2013 (Falkai and Dopfner 2015), which leaves
sufficient diagnostic scope for diagnosing milder forms relatively frequently.

In summary, based on most studies since 2000 in different geographic regions, a median
of approximately 62/10,000 can be assumed for all profound developmental disorders.
This meant that at least one in 160 children is currently affected by an autism spectrum
disorder. In addition, as noted above, some population-based, well-controlled studies report
prevalence rates approximately two to three times higher (Baird et al. 2006; Kawamura et al.
2008; Kim et al. 2011), so that currently an overall prevalence of 0.9-1.1% is assumed for

autism spectrum disorders (Fombonne et al. 2011).

This estimate represents an average number, and studies are difficult to compare with each other
due to substantial heterogeneity and large methodological differences. However, estimates of
narrower "core™ autism since 2000 in the United States, Asia, and Europe are not statistically
significantly different (p = 0.3), suggesting no ethnic differences for autism spectrum disorders.
Significantly fewer studies have been conducted on the broad autism spectrum or pervasive
developmental disorders, again the numbers found in Europe and the US are quite comparable
(Elsabbagh et al. 2012). In some countries, such as Africa, prevalence rates are not yet available

or can only be evaluated provisionally.

Moreover, epidemiological studies have been conducted only in very circumscribed regions,
such as primarily Northern Europe (Baird et al. 2006; Brugha et al. 2011; Chakrabarti 2001;
Chakrabarti and Fombonne 2005; Latif and Williams 2007; Magnusson and Saemundsen 2001;
Williams et al. 200843, et al.), Japan (Honda et al. 2005; Kawamura et al. 2008), China (Chen et
al. 2007; Wong, V. C. N. and Hui, S. L. H. 2007, among others), or the United States and
Canada (Barbaresi et al. 2005; Bertrand et al. 2001; Center for Disease Control 2007b, 20074,
2009; Croen et al. 2002; Fombonne et al. 2006; Kogan et al. 2009; Yeargin-Allsopp et al. 2003).
With the exception of China, studies come mainly from high-income countries, while few pre-
valence rates are available from low-income regions. In addition to a low availability of ap-
propriate regional health institutions and experts to enable case identification, economic factors
also play a role in supporting scientific studies. Few studies to date have included the influence

of geographical, economic, social and cultural factors. For example, two recent studies from
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the United States (Center for Disease Control 2009; Palmer et al. 2010) suggest lower rates of
autism spectrum disorders among children of Hispanic origin. Palmer et al. (2005) also reported
a significantly higher utilization prevalence of autism spectrum disorders among children from
high-income versus low-income families. Again, the availability of appropriate points of
contact in the health sector may have contributed to the observed differences, as prevalence
rates increased uniformly across ethnic or/and cognitive subtypes. Elsabbagh et al (2012) there-
fore emphasised that the current estimate for the prevalence of autism spectrum disorders, with
a median of 62/10,000, should not be considered a 'global’ prevalence rate, but a best estimate

based on currently existing evidence from different regions.

Incidence

Currently, few studies are available on the incidence of autism spectrum disorders that
document an overall upward trend. In one of the most comprehensive studies to date, with a
total of 1410 participants, Smeeth et al. (2004) reported a 10-fold increase in the incidence of
initial diagnoses of profound developmental disorders between 1988-1992 to 2000-2001 in a
population from the United Kingdom. The increase was more evident in the wider spectrum of
profound developmental disorders compared with the narrower ‘core' autism, but again an in-
crease in incidence rates was observable. In addition, data are available from Australia (2005,
incidence rates 4.3-5.5/10,000), the United Kingdom (2000, incidence rates of 8.3/10,000),
Denmark (Lauritsen et al. 2004, 8.6/10,000), and China (Wong, V. C. N. and Hui, S. L. H.
2007, 5.4/10,000). The current highest incidence rates were found in a Japanese population
(27.2/10,000, Honda et al. 2005), and the lowest rates in Israel (0.65-0.84/10,000, Davidovitch
et al. 2013). Barbaresi et al. (2005) found an incidence of 4.5/10,000 in a US population (age
up to 21 years) as part of a retrospective, population-based study between 1976 and 1997. The
research group then examined the incidence of autism spectrum disorders by clinically based
diagnoses versus diagnoses by research criteria in the same population (Barbaresi et al. 2009).
They found an incidence for clinically diagnosed autism spectrum disorders of 0.15/10,000
(0.0-0.37) between 1980-1983 and of 3.31 (2.28-4.33) between 1995-1997, corresponding to a
22-fold increase. In contrast, according to research-based criteria, the incidence increased from
0.55 (0.14-0.95)/10,000 to 4.49 (3.29-5.69)/10,000 during the same period, corresponding to an
8.2-fold increase. Furthermore, only 46.8% of cases identified by research criteria received a
clinical diagnosis of autism spectrum disorder. Thus, case identification according to purely

clinical criteria would have yielded, on the one hand, a significantly lower incidence during the
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observation period, but at the same time a much steeper increase in incidence rates. These re-
sults demonstrate how misleading results of epidemiological studies can be interpreted if no
research-based criteria are used for case identification. Whether the rising prevalence rates are
due to an actual increase in the incidence of autistic disorders cannot be conclusively clarified

due to the methodological prerequisites of individual incidence studies (Fombonne 2009).

A.3.2 Sex distribution and sex differences

A clear preponderance of males in autism spectrum disorders is a consistent finding of epide-
miological studies. Previous studies show a male:female sex ratio of approximately 4:1, with
the ratio becoming lower in the area of intellectual disability (Yeargin-Allsopp et al. 2003).
Results from a meta-analysis of 40 prevalence studies that accounted for sex differences (Fom-
bonne et al. 2011) showed male:female ratios ranging from 1.33:1-16:1 (average 4.4:1).
Furthermore, a significant correlation was found between the proportion of participants with
intelligence in the normal range and the male-to-female ratio (Spearman's rho: 0.53). This result
is consistent with the known association between gender and intelligence in autistic disorders.
Over time, the relationship between study publication year and the male/female participant quo-
tient becomes progressively smaller (Spearman’s r: 0.36). Recent findings suggest a ratio of
approximately 2-3:1 in favour of males, probably independent of cognitive performance
(Idring et al. 2012; Mattila et al. 2010; Baird et al. 2006). Some studies suggest that females are
more likely to go undiagnosed (Baron-Cohen et al. 2011) and, especially in the high-functioning
range, to be diagnosed later than males (Giarelli et al. 2010). Girls with autism spectrum disor-
ders, moreover, appear to have to show more accompanying behavioral and cognitive problems
to receive a clinical diagnosis for the same autism-specific symptom severity (Wiggins et al.
2014), which may indicate a diagnostic bias in favor of boys based on the known behavioral
criteria or, alternatively, better adaptive skills and compensatory mechanisms in affected girls.
There is a high rate of concomitant psychiatric disorders in both sexes. However, it is unclear
whether female patients, for example, are particularly likely to first receive other diagnoses

before an autism spectrum disorder is recognised in them.

In addition to hormonal and endocrinological causes (Baron-Cohen et al. 2011; Lai et al. 2015),
protective factors in the female sex (FPE = female protective effect) are also discussed as causal
factors for the gender differences. Results from analyses of the two largest twin cohort studies

worldwide (Robinson et al. 2013) convincingly suggest that female sufferers must have a higher
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familial and environmental burden in order to reach the diagnostic thresholds and that, in addi-
tion, relatives of female sufferers carry a higher risk for the disorder than relatives of male
sufferers (see also Werling and Geschwind 2015).

A.3.3 Comorbid mental disorders and somatic diseases

Inge Kamp-Becker, Leonora Vllasaliu, Christine M. Freitag
Systematic literature search: Stephanie Hoss, Marie Landenberger
Literature selection and data extraction: Magdalena Schiitz, Marianne Menze and Leonora Vllasaliu

9. are prevalence rates for autism spectrum disorders and comorbid conditions available and what are
they?

A.3.3.1 Summary from the source guidelines

The NICE guideline for children included a total of 38 studies, all of which involved an uncon-
trolled observational design and were judged to be of low quality (Allik et al. 2006; Baghdadli
et al. 2003a; Baghdadli et al. 2003b; Bertrand et al. 2001; Black 2002; Canitano et al. 2005;
Canitano and Vivanti 2007; de Bruin, Esther I. et al. 2007; Depienne et al. 2009; Fombonne et
al. 1997; Gadow and DeVincent 2005; Gail Williams et al. 2004; Goldstein and Schwebach
2004; Green et al. 2009; Hartley et al. 2008; Herring et al. 1999; Kamio 2002; Kielinen et al.
2004; Kim et al. 2000; Levy et al. 2010; Leyfer et al. 2006; Matson et al. 2009; Mattila et al.
2010; Mazefsky et al. 2010; Miano et al. 2007; Montiel-Nava and Pena 2008; Moore et al.
1998; Oliveira et al. 2005; Oslejskova et al. 2008; Page and Boucher 1998; Pondé et al. 2010;
Ringman and Jankovic 2000; Shen et al. 2010; Simonoff et al. 2008; Unal et al. 2009; Valicenti-
McDermott et al. 2008; Weisbrot et al. 2005; Yasuhara 2010; Yeargin-Allsopp et al. 2003).

Pooled prevalence for comorbid disorders across studies is reported for early childhood autism

and autism spectrum disorders.

From the NICE children's source guideline (diagnosis), the following prevalence figures were

obtained for autism (95% confidence interval):

e mental and behavioural disorders
—62% Fear (not specified)
—49% self-injurious behaviour (not specified)
—41% Attention deficit hyperactivity disorder (ADHD) (21 - 63)
—37% Obsessive-compulsive disorder (not specified)

—13% Depression (not specified)
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— 7% oppositional behaviour disorder (not specified)
e Neuronal developmental disorders

—76% Intelligence impairment (61 - 89)
e medical-neurological disorders

—37% Sleep problems (11 - 68)

—24% Epilepsy (8 - 46)

—18% Seizures (not specified)

—13% motor problems (not specified)

—7% Visual impairment (0 - 26)

—5% cerebral palsy (4 - 6)

—3% Hearing impairment (0 - 9)

— 3% gastrointestinal problems (not specified)

From the NICE children (diagnosis) source guideline, the following prevalence figures (95%

confidence interval) were obtained for autism spectrum disorders:

e mental and behavioural disorders
—45% Attention deficit hyperactivity disorder (ADHD) (24 - 67)
—27% Anxiety (10 - 49)
—23% oppositional behavior disorder (6 - 47)
—19% Tic disorders (2 - 47)
—12% Tourette syndrome (2 - 28)
—8% Obsessive-compulsive disorder (2 - 17)
—9% Depression (3 - 19)
—3% Social behaviour disorder (0 - 9)
e Neuronal developmental disorders
—65% Intelligence impairment (38 - 87)
e medical-neurological disorders
—62% gastrointestinal problems (not specified)
—61% Sleep problems (31 - 88)
—25% motor problems (0 - 75)
—15% Epilepsy (7 - 26)
—8% Hearing impairment (1- 20)

—6% Visual impairment (0 - 21)
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—5% Seizures (2 - 69)

—5% cerebral palsy (1 - 13)
In contrast to the NICE children's guidelines (diagnosis), the SIGN guidelines emphasise a case-
control study (Black 2002), according to which children with autism do not suffer more fre-
quently from gastrointestinal disorders before diagnosis than children without autism. How-
ever, after diagnosis, parents are more likely to report such symptoms (particularly vomiting
and constipation). Parents are also more likely to report selective eating behaviors (Valicenti-
McDermott et al. 2006). In addition, both guidelines indicate that children with autism spectrum
disorder show no differences from children without autism spectrum disorder in attachment
behaviors. However, a meta-analysis indicates that they are more likely to exhibit insecurely
attached behaviors (Rutgers et al. 2004).

A.3.3.2 Update: Mental and somatic disorders

With regard to the update, a separate systematic search was carried out. To ensure a high re-
presentativeness of the figures, only data from population-based studies were considered. Ac-
cordingly, the included studies are all level 1 studies according to the CEBM classification. The
results of these population-based studies, some of which have already been included in the
NICE guidelines, are summarised in Tables 3-6 below. For financial and time reasons, no meta-
analysis of the different studies was calculated. In addition to the population-based studies
(N>50), other meta-analyses, review and original papers were considered for the comorbid
mental disorders (see Baird et al. 2006; Centers for Disease Control and Prevention 2012; Cen-
ters for Disease Control Prevention 2014; Charman et al. 2011; Green et al. 2009; von Gontard
et al. 2015b; Krakowiak et al. 2008; Levy et al. 2010; McDermott et al. 2005; Melville et al.
2008; Noterdaeme and Wriedt 2010; Schieve et al. 2010; Sharp et al. 2013; Simonoff et al.
2008; Sullivan et al. 2013; Totsika et al. 2011; Yeargin-Allsopp et al. 2003). For adulthood,
other studies have also been added (see Buck et al. 2014; Hofvander et al. 2009; Joshi et al.
2013; Lugnegard et al. 2011; Melville et al. 2008; Stahlberg et al. 2004; Stoppelbein et al. 2006;
Strunz et al. 2014a; Vannucchi et al. 2014). Additional studies were also included on the pre-
valence of somatic conditions. As the studies mentioned in the NICE guidelines predominantly
refer to children and adolescents or were not differentiated in this respect, the prevalence data

from the NICE children’s guideline are also listed.
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Table 3: Prevalence of comorbid developmental disorders in children and adolescents with autism

spectrum disorder.

Developmental Disabilities N/100 (=%) N Reference Prevalence
KiJu total Total popu-
spectrum lation

Language development disorder 63.4* (n/a) 2568 Levyetal. 2010 5-8%

Reduced intelligence 76 (61 - 89) NICE 2011

IQ< 70 Autism
65 (38 - 87)

ASS
52 89 Totsika et al. 2011
(42 - 62)*
18.3* (n/a) 2568 | Levy et al. 2010
55 % 158 | Baird et al. 2006
(53 — 73%)
68% 987 | Yeargin-Allsopp 3%
et al. 2003
31% 3604 | Centers for Dis-
(18 - 37%) ease Control Pre-
vention 2014
38% 3820 | Centers for Dis-
(13 -54%) ease Control and
Prevention 2012
43% (n/a) 1129 | Schieve et al. 2010
Below average intelligence (IQ70 - | 16.6 100 | Charman et al.
84) (9.9 — 26.6)* 2011
14 601 | Noterdaeme and
(n.d.) Wriedt 2010
24% (n/a) 1129 | Schieve et al. 2010
Mild intelligence impairment (1Q 39.4 100 | Charman et al.
50-69) (26.0-54.7)* 2011
30 601 | Noterdaeme and
(n.d.) Wriedt 2010
Moderate intelligence impairment 8.4 100 | Charman et al.
(1Q 35-49) (3.6 —18.4)* 2011
20 (n/a) 601 | Noterdaeme and
Wriedt 2010
7.4 100 | Charman et al.
Severe intelligence impairment (3.0-17.1)* 2011
(1Q<35) 10 601 | Noterdaeme and
(n.d.) Wriedt 2010
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Continued Table 3: Prevalence of comorbid developmental disorders in children and adolescents

with autism spectrum disorder.

Developmental Disabilities N/100 (=%) N Reference Prevalence
KiJu total Total popula-
spectrum tion

Motor development disorders 13 Autism NICE 2011
25 (0 - 75)

ASS

79.2 Autism | 101 | Greenetal. 2009 °
9.1 Autism | 187 | Kielinen et al.
(mild) 2004 °

3.2 Autism

(moderate)

1.1  Autism

(severe)

3.3 Autism 3023 | Williams et al.
8.7 AS 2008a ’

® This study focuses on motor deficits and uses Henderson and Sugden's (1992) Movement Assessment Battery for

Children (M-ABC) for assessment.

& The authors recorded walking difficulties spiecifically:

Mild = walks with support from one hand

Moderate = crawls, uses two walking sticks or a wheelchair.

Severe = bedridden (see p. 54)

" Authors called it "specific motor function disorder and mixed developmental disorder."
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Table 4: Prevalence of comorbid mental disorders in children and adolescents with autism

spectrum disorder

Mental disorder N/100 (95% confidence in- N Reference Prevalence
terval) Total popu-
KiJu total spectrum lation
infancy and childhood
Total comorbid mental 70.8 (58.2 - 83.4)** 112 Simonoff et
disorders al. 2008
ADHD 41 (21 - 63) Autism NICE 2011
15 (24 - 67) ASS
28.2 (13.3 - 43.0)** 112 Simonoff et
5,0
al. 2008 (4.3-57)"
21.3* (n/a) 2568 Levy et al. T
2010
Anxiety Disorders 62 Autism NICE 2011
27 (10 - 49) ACE 100
41.9 (26.8 - 57.0) ** 112 Simonoff et 8 7_1’1 6)2
al. 2008 : :
3.4* (n/a) 2568 Levy et al.
2010
Generalized anxiety 13.4(0-27.4)** 112 Simonoff et 0.653
disorder al. 2008#
Social anxiety disor- 29.2 (13.2 - 45.1)** 112 Simonoff et 0.323
der al. 2008
Panic Disorder 10.1 (0 - 24.8)** 112 Simonoff et
al. 2008
Anxiety Disorders
Agoraphaobia 7.9(3.0-12.9)** 112 Simonoff et
al. 2008
Specific phobia 8.5 (2.8 -14.1)** 112 Simonoff et 1.1
al. 2008
Separation anxiety 0.5 (0 - 1.6)** 112 Simonoff et 1.1
al. 2008
Emotional  disorders 44.4 (30 - 59)** 112 Simonoff et
(include anxiety and al. 2008
depressive disorders)
social disorders 3(0-9) ASS NICE 2011
0.2* (n/a) 2568 Levy et al. 76
2010 (6,5-87)2
3.2**(0-7.1) 112 Simonoff et T
al. 2008
Oppositional 7 (n/a) Autism NICE 2011
behaviour 23 (6 - 47) ACE
28.1 (13.9 - 42.2)** 112 Simonoff et 2.313
al. 2008
4* (n/a) 2568 Levy et al.
2010
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Continued Table 4: Prevalence of comorbid mental disorders in children and adolescents with
autism spectrum disorder.

Mental disorder N/100 N Reference Prevalence
(95% confidence interval) Total popu-
KiJu entire spectrum lation
infancy and childhood
Affective disorder in ~ 2.3* (n/a) 2568 Levy et al.
general 2010
Depression 13 (n/a) Autism NICE 2011
9 (3-19) ASS
1.1* (n/a) 2568 Levy et al. 54
2010 (4,3-6,6) 2
1.4 (0-3.0)** 112 Simonoff et al.
2008
major depression 0.9 (0 -2.3)** 112 Simonoff et al. 0.683
2008
Dysthymia 0.5 (0-1.4)** 112 Simonoff et al.
2008
Bipolar disorder 0.7* (n/a) 2568 Levy et al. 15
2010 (1.1-2.0) ¢
Tic disorder 19 (2 - 47) ACE NICE 2011
9 (3.3-14.6)** 112 Simonoff et al.
2008 0.073
0.5* 2568 Levy et al.
2010
Tourette's syndrome 12 (2 - 28) ACE NICE 2011
4.8 (0.1-9.5)** 112 Simonoff et al.
2008
Some form of inconti-  10.8 Normal population 718 von Gontard et
nence al. 2015a
Enuresis 11 (4 - 18)** 112 Simonoff et al.
2008
30.0 (n.a.) ASS 25 von Gontard et
Nightly 58.3 (n/a) Autism al. 2015b
26.7 (n.s.) Atypical
7.7 (n/a) Asperger's
8.2 Normal population 718 von Gontard et
al. 2015a
Incontinence during  25.0 (n.s.) ASS von Gontard et
the day 25.0 (n/a) Autism al. 2015b
40.0 (n/a) Atypical
7.7 (n/a) Asperger's
1.5 Normal population 718 von Gontard et
al. 2015a
Encopresis 6.6 (2-11)** 112 Simonoff et al.
2008
12.5 (n/a) ASS 25 Gontard et al.
16.7 (n/a) Autism 2015b
20.0 (n/a) Atypical
1.1 Normal population 718 von Gontard et
al. 2015a
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Continued Table 4: Prevalence of comorbid mental disorders in children and adolescents with
autism spectrum disorder.

Mental disorder N/100 N Reference Prevalence
(95% confidence interval) Total popu-
lation
infancy and childhood
Reactive Attachment  0.3* (n/a) 2568 Levy et al.
Disorder 2010
Mutism 0.5* (n/a) 2568 Levy etal.
2010
Obsessive Compul- 37 (n/a) Autism NICE 2011
sive Disorder 8 (2-17) ASS
2* (nfa) 2568 Levy et al.
2010 0.253
8.2 (3.2-13.1)** 112 Simonoff et
al. 2008
Trichotillomania 3.9(0-10.3)** 112 Simonoff et
al. 2008
Self-injurious behavi- 49 (n/a) Autism NICE 2011
our
Psychoses 0.3* (n/a) 2568 Levy et al
2010
2.8 (1.07 - 7.34) 5359 Sullivan et al.
2013
Schizophrenia 0.1* (n/a) 2568 Levy et al
2010
1.43 2393778 | Kohane et al.
2012

k. A. = not specified; #: already included in NICE guidelines

o Data are not based on clinical diagnoses, but only on records, school reports, etc.

* Point prevalence; ** 3-month prevalence; *** Lifetime

Autism = data for diagnosis of early childhood autism; ASD = data for diagnosis of autism spectrum disorder
or all disorders of the spectrum.
For studies outside of the NICE children (diagnosis) guidelines, all prevalence data refer to the full autism

spectrum.

(Schlack et al. 2014); 2(Ravens-Sieberer et al. 2007); 3(FORD et al. 2003); *(Jacobi et al. 2014).
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Table 5: Prevalence of comorbid mental disorders in adults with autism spectrum disorder.

Mental disorder N/100 (95% confidence N Reference Prevalence
interval) Total popu-
Total Autism Spectrum lation
Adults
Anxiety Disorders 35.9* (n/a) 129 Buck et al. 15.3
52.7*** (n/a) 2014 (14.2-16.6) 3
Depression 13***(n/a) 129 Buck et al. 6.0
2014 (5.2-6.8) 3
Psychoses 5* (n/a) 129 Buck et al. 2.6
13*** (n/a) 2014 (2.1-3.2) 3
Schizophrenia 8.8 (n/a) 2.393.778 | Kohane et al.
2012
Obsessive Compulsive 36*** (n/a) 129 Buck et al. 3.6
Disorder 2014 (3.1-4.4) ¢
Adults with intelligence impairment
Problem behaviourl 37.7/0 ¥ (n/a) 77 Melville et al.
2008
ADHD 3.4/0 " (n/a) 77 Melville et al.
2008
Anxiety disorder wit- « 77 Melville et al.
hout sp);cific phobias 3.9/26* (n.a) 2008
Affective disorder in 5.2/3.9 2"(n/a) 77 Melville et al.
general 2008
Depression 5.9% 51 McDermott et
al. 2005
Alcohol/substance a- 0/0 2" (n/a) 77 Melville et al.
buse 2008
Personality Disorders ~ 0/0 2" (n/a) 77 Melville et al.
2008
Obsessive Compulsive 0/0 2" (n/a) 77 Melville et al.
Disorder 2008
Psychoses 1.3/0 % (n/a) 77 Melville et al.
2008
Eating disorder (wit- 0/0 %" (n/a) 77 Melville et al.
hout pica) 2008
Pica 5.2/1.3 2 (n/a) 77 Melville et al.

2008
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Continued Table 5: Prevalence of comorbid mental disorders in adults with autism spectrum dis-

order.
Mental disorder N/100 (95% confidence N Reference Prevalence
interval) Total popu-
Total Autism Spectrum lation
Adults without intelligence impairment
Personality Disorders ~ 62*** (n/a) 117 Hofvander et al. 4.4
2009
Men: 65* (n.a.) Women: | 54 Lugnegard et al. Men: 5.4%,
32* (n.a.) 2012 Women:
Men: 56* (n.a.) Women: | 58 Strunz et al. 2014a 3.4%4
36* (n.a.)
Antisocial persona- 5* (n/a) 63 Joshi et al. 2013
lity disorder 10*** (n/a)
Affective disorder 53*** (n/a) 122 (Hofvander et al. 9.3
2009) (8.3-10.3)3
Depressive Episode 16 * (n. a.) 58 Strunz et al. 2014a 6.0
31* (n.a.) 63 Joshi et al. 2013 (5.2-6.8)
77*** (n/a)
Dysthymia 9* (n/a) 58 Strunz et al. 2014a 2.0
(1.6-2.4) ®
Bipolar disorder 10* (6 - 21.4) Vannucchi et al.
2014 15
7* (n/a) 129 Stahlberg et al. 1 1_'2 0)
2004 -
6* (n/a) 63 Joshi et al. 2013
25*** (n/a)
Anxiety Disorder 50*** (n/a) 119 Hofvander et al. 15.3
2009 (14.2-16.6) ®
38* (n/a) 63 Joshi et al. 2013
59*** (n/a)
Social phobia 14* (n/a) 58 Strunz et al. 2014a 2.7
40* (n/a) 63 Joshi et al. 2013 (2.2-3.4)°3
56*** (n/a)
Obsessive Compulsive 24*** (n/a) 122 Hofvander et al. 3.6
Disorder 2009 (3.1-4.4) 3
2* (n/a) 58 Strunz et al. 2014a
20*** (n/a) 122 Hofvander et al.
. 2009
6 Dlserer 6* (n/a) 63 Joshi et al. 2013
11*** (n/a)
Tourette's 5* (n/a) 63 Joshi et al. 2013
5*** (n/a)
16*** (n/a) 122 Hofvander et al.
Substance Abuse 2009.
11* (n/a) 63 Joshi et al. 2013
33*** (n/a)
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Continued Table 5: Prevalence of comorbid mental disorders in adults with autism spectrum dis-
order.

Mental disorder N/100 (95% confidence in- N Reference Prevalence
terval) Total popu-
Total Autism Spectrum lation
Adults without intelligence impairment
Psychotic disorder 12*** (n/a) 122 Hofvander et al.
2009
7.8 * (n/a) 129 Stahlberg et al. 2.6
2004 (2.1-3.2) 3
8* (n/a) 63 Joshi et al. 2013
13*** (n/a)
Catatonia  symp- 17* (n/a) Review | Stoppelbein et al.
toms 2006
Impulse Control Dis- 9*** (n/a) 122 Hofvander et al.
order 2009
post-traumatic stress 7* (n/a) 58 Strunz et al. 2014a 2.3
disorder 5* (n/a) 63 Joshi et al. 2013 (1.8-2.8) 3
11*** (n/a)
Somatoform disorder = 5*** (n/a) 119 Hofvander et al. 35
2009 (2.9-4.1) 3
Eating Disorder 5*** (n/a) 119 Hofvander et al. 0.9
2009 (0.7-1.3) 3

k. A. = not specified; #: already included in NICE guidelines ;

* Point prevalence; ** 3-month prevalence; *** Lifetime

L Problem behavior in this study includes verbally and also physically aggressive behavior; destructive behavior;
self-injurious behavior; sexually inappropriate behavior; oppositional behavior; overly demanding behavior; agi-
tated and other problem behavior.

2The first figure represents prevalence by clinical diagnosis and the second by ICD-10 diagnosis.

3(Jacobi et al. 2014); 4(Coid 2006).
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Table 6: Prevalence of comorbid somatic disorders in individuals with autism spectrum disorder.

Somatic disease N/100 N Reference Preva-
(95% confidence interval) lence
Over-
all.
Epilepsy 24 (8 - 46) Autism NICE 2012
15 (7 - 26) ACE
15.5 (n/a) 2568 Levy et al. 2010
38%* (n/a) 108 Danielsson et al.
2005
24.6%* 118 Mouridsen et al.
2011a
22.5%** 89 Mouridsen et al.
2011b
3.9% *** (n/a) 4130 Mouridsen et al.
2013b
19.4 (n/a) 2393778 | Kohane et al.
19.2 (age 0 - 17) 2012
21.4 (age 18 - 34)
18.2* (n/a) 187 Kielinen et al.
2004
16.7* (n/a) 30 Williams et al.
8.7 *** (n.a.) 23 2008a
OR for autism spectrum 7403 Rai et al. 2012a 1.2%
disorder in adults with epi- (1.0-
lepsy 7.4 (1.5 -35.5) 1.5).
5% of the examined child- | 555 Berg et al. 2011
ren with epilepsy show
ASS
infantile spasms OR for ASA in early onset | 95 Saemundsen et
epilepsy: 5.53 (1.25 - al. 2008
23.06).
Seizures in the first 7.1 % of the examined 102 Saemundsen et
year of life (without children had ASD al. 2007
infantile spasms)
Continuous  Spikes ASD was present in 8% of | 25 Margari et al.
and Waves during individuals with CSWS 2012
slow Sleep (CSWS)
Sleep problems 37 (11 - 89) Autism NICE 2012
61 (31 - 88) ACE
53.3(n.d.)* 303 Krakowiak et al.
2008
1.25 2393778 | Kohane et al.
2012
Trouble falling as- 24.4 (n/a)* 303 Krakowiak et al.
leep 2008
Often awake 33.8 (nfa)* 303 Krakowiak et al.
2008
Waking up screaming 5.2 (n. d.)* 303 Krakowiak et al.
2008
Nightmares 3.8(n.d)* 303 Krakowiak et al.

2008
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Continued Table 6: Prevalence of comorbid somatic disorders in individuals with autism spect-

rum disorders.

Somatic N/100 N Reference Preva-
Disease (95% confidence inter- lence
val) total pop-
ulation
Cerebral Palsy 8 (4 - 6) Autism NICE 2012
5(1-13) ACE
1.7 (n/a) 2568 Levy et al.
2010 33
4.3* (n/a) 187 Kielinen et al. (3.1-3.7)
2004 per 1000
5.0 (n/a) 617 Schendel et al.
2009
4.3 *** (n.a.) 23 Williams et al.
2008a
8% ASA in children 142.338 Kirby et al.
with cerebral palsy 2011
Neurofibromatosis 26% ASA in children 82 Plasschaert et
with neurofibromatosis al. 2015
Congenital deformities 6.7*** (n.a.) 30; 15 Williams et al.
2008a
Encephalopathy 5.9 (n/a) 2568 Levy et al.
2010
2.7* (n/a) 187 Kielinen et al.
2004
Blindness / visual impair- 7 (0 - 26) Autism NICE 2012
ment / visual impairment 6 (0 - 21) ASS
Blindness / visual impair- 19.3* (mild) (n.s.) 187 Kielinen et al.
ment / visual impairment 3.7 (blind) (n/a) 2004
1.0 (n/a) 2568 Levy et al.
2010
11.7% ASD in blind 257 Mukaddes et
children al. 2007
Numbness 3 (0-9) Autism NICE 2012
8 (1-20) ASS
7.0 *(mild) (n.s.) 187 Kielinen et al.
1.6* (significant) (n.a.) 2004
1.7 (n/a) 2568 Levy etal.
2010
6.7 ** (n.a.) 15 Williams et al.
2008a
1.5 (n/a) 617 Schendel et al.
2009
Birth defect 6.4 (4.7-8.7) 617 Schendel et al.
50(2.6-85)* 2009
7.4 (5.0 - 10.6)
(Autism & Intelligence
Reduction)
Mitochondrial disease 7.2 (n/a) 69 Oliveira et al.
2005
5.0% (3.2 - 6.9%) 536 Rossignol and
Frye 2011
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Continued Table 6: Prevalence of comorbid somatic disorders in individuals with autism spect-

rum disorder.

Somatic N/100 N Reference Preva-
Disease (95% confidence interval) lence
Overall.
Gastrointestinal 3 Autism NICE 2012
Malfunctions 62 ASS
7.2 (nfa) 487 Maenner et al.
2012
Risk ratio 1.21* 121 Ibrahim et al.
(0.93-1.57) 2009
Constipation Risk ratio 1.97* Ibrahim et al.
(1.25-3.10) 2009
Dietary peculiari- Risk ratio 1.95* Ibrahim et al.
ties/selective eating (1.18 - 3.24) 2009
behaviour
Hydrocephalus 3.2* (n/a) 187 Kielinen et al.
2004
Microdeletion syn- 0.9 (n/a) 2568 Levy et al. 2010#
drome 22qg11
Down's syndrome 0.5 (n/a) 2568 Levy etal. 2010
3.7* (n/a) 187 Kielinen et al.
2004
0.9 (nfa) 2.393.778 | Kohane et al.
2012
38.9% V.a. ASD in persons | 293 Jietal. 2011
with Down syndrome
(screening)
6.4* (2.6 - 11.6) 123 Di Guiseppi et al.
18.2 (9.7 - 26.8) V.a. ASD 2010
in children with Down syn-
drome (screening)
Fragile X Syndrome 0.3 (n/a) 2568 Levy et al. 2010
2.1* (n/a) 187 Kielinen et al.
2004
2.1* (n/a) 187 Kielinen et al.
2004
0.5 (n/a) 2.393.778 | Kohane et al.
2012
Klinefelter syndrome 37% V.a. ASS in persons 51 Bruining et al.
with Klinefelter syndrome 2009
(screening)
Suspected genetic dis-  3.2* (n/a) 187 Kielinen et al.
order 2004
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Continued Table 6: Prevalence of comorbid somatic disorders in individuals with autism spect-

rum disorder.

Somatic N/100 N Reference Preva-
Disease (95% confidence inter- lence
val) Overall.
Numerical chromosomal 2.0* (n/a) 187 Kielinen et al.
aberrations 2004
(predominantly sex
chromosomes)
Tuberous sclerosis 0.2 (n/a) 2568 Levy et al. 2010
0.8 (n/a) 2393778 | Kohane et al.
2012
Muscular dystrophy 0.47 (n/a) 2393778 2K(§)1h2::1ne et al.
Fetal Alcohol Syndrome 1.1 (n/a) 187 ZKC;SIAinen etal

k. A. = not specified
V.a. = Suspicion of
#: already included in NICE guidelines

*= Study population: individuals with early childhood autism.

**= Studied population: persons with atypical autism

***= |nvestigated population: persons with Asperger syndrome

Autism = data for diagnosis of early childhood autism

ASS= Indications for diagnosis of Autism Spectrum Disorder

1Steinsbekk etal. 2013
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KKP

A.3 Descriptive epidemiology: A.3.3 Comorbid mental disorders and somatic diseases

Consensus statement

Key question 9 - Mental and developmental disorders, somatic diseases
Overall, developmental disorders related to language, motor skills and cognitive

development (mental retardation) are the most common comorbid disorders and

are present in more than half of those affected.

Sleep disorders are significantly more common in young children diagnosed
with autism spectrum disorder than in the general population. Hyperactivity is
the most common comorbid symptom, with slightly less than one-third of child-
ren and adolescents with autism spectrum disorder meeting diagnostic criteria
for simple activity and attention disorder or isolated attention deficit disorder.
Emotional problems and anxiety disorders, as well as oppositional behavior, are
the most common comorbid disorders in children and adolescents with autism

spectrum disorders.

In affected adults, the comorbid symptoms differ greatly depending on the
presence of intelligence impairment. Here, a variety of behavioural disorders are
reported, but usually no additional diagnosis is made. In adults without intelli-
gence impairment, the prevalence rate of personality disorders is very high, but
also affective disorders, anxiety disorders, ADHD, tic disorders, psychotic and

other disorders are often comorbid.

Among the physical diseases of all age groups, epilepsies are the most common,
this is especially true for affected persons with a reduction in intelligence. But

genetic syndromes and sensory impairments may also be present.

Strong consensus (13 out of 13)
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A.3.3 Delinquency

Inge Kamp-Becker, Leonora Vllasaliu
Literature research and selection as well as data extraction: Magdalena Schiitz, Marianne Menze and Leonora
Vllasaliu

63. is there an increased rate of delinquency in individuals with autism spectrum disorder?

An association between autism spectrum disorders and delinquency has been discussed in the
media at times. The question of whether an increased rate of delinquency is found in individuals
with autism spectrum disorders was therefore investigated. A systematic search on this topic
revealed only a small amount of literature of sufficient quality. The present studies deal with
the question of whether autism spectrum disorders or neuropsychiatric disorders are more fre-

quent in certain delinquent groups.

A recent review (King and Murphy 2014) considered a total of 22 studies (1994 - 2012) that
investigated whether the prevalence rate of autism spectrum disorders is increased among of-
fenders (7 studies) and whether the rate of delinquent behavior is increased among individuals
with autism spectrum disorder (6 studies). The authors emphasize the methodological shortco-
mings (small samples, different diagnostic systems, unclear diagnostic methods, information
source bias, lack of control groups, and others) of the available studies. A prevalence rate for
autism spectrum disorders of more than 1% was found in the studies, although the variance in
the data was considerable (3 to 27%), which is explained by the different methods and data
sources. The highest rate of delinquent behavior was found in individuals with Asperger syn-
drome, again with considerable variance in the data (2.74 to 26%). All studies that included a
control group concluded that delinquent behavior was equal to or lower in the entire autism
spectrum disorder group than in the control group without autism spectrum disorder. Lower
rates of traffic and drug offenses were found in two studies. With regard to arson, the results
were inconclusive, with some studies finding an increased rate with autism spectrum disorder.
The question of whether delinquent individuals with autism spectrum disorder have increased
rates of comorbid disorders was also inconclusive. Overall, the authors conclude that individu-
als with autism spectrum disorders are not disproportionately overrepresented in the justice
system, although they may exhibit a range of delinquent behaviors. Two studies included in this
review, each of which examined a control group, will be discussed in some detail by way of

example.
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One study examined the question of how many youth with autism spectrum disorder (N =
609) came into contact with law enforcement. The type of crime as well as the outcome of
law enforcement was compared to a group of 99 charged youth without autism spectrum dis-
order (Cheely et al. 2012). It was found that of the 609 youth, 5.24% (N = 32) had ever recei-
ved a criminal charge. Their offending was characterised by significantly higher rates of vio-
lence directed at individuals in the course of altercations and also more public order offences
and offences in the school context compared to the control group without autism spectrum
disorder. Offenses in the school context were summarized as the following: Carrying a wea-
pon while attending school, assault, battery, or threat to life against school employees or tea-
chers. In contrast, significantly fewer property crimes and probation violations were found
among youth with autism spectrum disorder. Furthermore, this study found that individuals
with autism spectrum disorder were significantly more likely to have charges dismissed and
more likely to have resocialization efforts initiated. The mean number of offenses per person

was 3.3 in the group of youth with autism spectrum disorder, while it was 5.7 in the control

group.

In a Danish study (Mouridsen et al. 2008), 313 former patients diagnosed with autism spect-
rum disorder from two child and adolescent psychiatric units from 1960 to 1984 were follo-
wed up approximately 25 years later. The frequency of criminal behavior was compared with
a matched control group from a Danish registry of the total population. Criminal behaviour
was present in 29 individuals with autism spectrum disorder (9%), compared with 168 indi-
viduals in the matched control group (18%). Thus, a significantly reduced number of criminal
acts (29/313 vs. 168/933, p =.0002) were found in individuals with autism spectrum disorder.
However, comparisons between the "atypical autism" and "Asperger syndrome" groups and
their respective control groups were not significantly lower. Traffic violations were found
significantly more often in the control groups (p = .003), whereas no group differences were
otherwise found in the atypical autism group. The rate of arson was increased in the group
with Asperger syndrome (p =.0009). Although other areas (e.g., robbery, possession of wea-
pons, sexual offenses, theft, vandalism, fraud, assault on property) showed somewhat increa-

sed prevalence rates, no significant difference was found when compared with the control

group.

Below are a few more studies that were not included in the aforementioned reviews.

A Swedish study examining the prevalence of autism spectrum disorders in a group of con-
victed offenders and juveniles in institutions/homes showed that among the juvenile offenders
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there were a total of 17% with an autism spectrum disorder (5% with early childhood autism,
5% with Asperger syndrome, 7% with PDD-NOS) (Stahlberg et al. 2010). In addition, 11
adolescents had comorbid ADHD.

e Among sex offenders diagnosed with autism spectrum disorder (N = 27), there was an increa-
sed rate of depression, past abuse, and neglect compared to the group of offenders without
autism spectrum disorder (Bleil Walters et al. 2013). The risk of sexual offending was signi-
ficantly increased among individuals with autism spectrum disorder if they had been physi-
cally abused (Mandell et al. 2005).

When interpreting the results presented, it must be borne in mind that persons within these
institutions - forensic psychiatry, prisons or juvenile institutions - generally have a higher in-
cidence of mental illness. Therefore, studies conducted in these institutions should be viewed
with caution. It should also be noted that the majority of individuals with autism spectrum dis-
order have been diagnosed with PDD-NQOS or atypical autism, the differentiation of which from
other disorders is questionable (Mandy et al. 2011; Walker et al. 2004). Therefore, it remains
unclear whether the prevalence data are as high according to the new DSM-5 criteria, which
improve the specificity of the diagnosis. Overall, the existing studies indicate that individuals
with autism spectrum disorder are overrepresented among offenders in conflict with the legal
system (Woodbury-Smith and Dein 2014). However, existing studies are subject to many bia-
ses, and there are no population-based studies to date. Co-morbid disorders appear to potentially
increase the risk of delinquency, but again the evidence is inconclusive. Also, only studies
conducted in other countries are currently available, and it remains unclear whether these data
can also be transferred to the German health care system. It seems central that the diagnosis of
an autism spectrum disorder is also considered for persons who come into contact with the
justice system, so that these persons can be treated in a disorder-specific manner. In order to

prevent stigmatization, the results listed here should be handled with care.

[3] Consensus statement

Bowl question 63 on delinquency

KKP Population-based studies on the question of increased delinquency in people

with autism spectrum disorders are currently not available for Germany.

Strong consensus (12 of 13, 1 abstention)
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Table 7: Prevalence of Autism Spectrum Disorders in the Presence of Delinquency

Sample studied; age; N = ASS % Propor- Control % Authors
country group tion of ASD  sample KG*
persons with
delinquency
Review work
6 studies: 2053 persons 129 2.3-18% Anckarsa-
in forensic psychiatry or ~13% ter et al.
special institutions for 10% atypical 2008
delinquent juveniles; autism
Sweden
6 studies: 9813 offenders 3% to 27% King and
from Sweden, England, ASA; Murphy
Japan 2.74 10 26% 2014
Asperger's
syndrome;
prevalence of
ASD in cri-
minal justice
system > 1%.
100 juvenile offenders; 5 autism, 17% 99 Stahlberg et
12 - 19 years; Sweden 5AS, 7 PDD- al. 2010
NOS; 11
comorbid
ADHD
Former inpatients of 313 with ASS 9% for all 933 matched 18% Mouridsen
child and adolescent ASS controls from  ofthe  etal. 2008
psychiatry with a diag- the total popu- control
nosis of ASD; control lation group
group from total popula- 113 autism 0.9%
tion; age at follow-up: 86 atypical au- 8.1% 252 14.7
25-59 years; Denmark. tism
114 AS 18.4 342 19.6
Young people who have 609 5.24% 99 Cheely et
been in contact with the al. 2012
justice system
43 juvenile sex offenders 27 (elevated 19 Bleil Wal-
who participated in a tre- levels of de- ters et al.
atment program; 15-20 pressive 2013
years; U.S. symptoms in
self-report;

elevated rates
of abuse and
neglect).

Notes: Autism = early childhood autism; ASD = autism spectrum disorder; AS = Asperger syndrome. *Percen-
tage of control subjects with delinquency.
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A.4 Course and prognosis

Ingo Spitczok von Brisinski, Luise Poustka, Ludger Tebartz van Elst, Christine M. Freitag
Systematic literature search: Leonora Vllasaliu

A.4.1 Introduction

This chapter presents an overview of how stable the diagnosis of an autism spectrum disorder
is in terms of time into adulthood. A meta-analysis on the course and stability of early diagnosis
before the age of two years and at preschool age between two and six years is presented in
Chapter B.4 (Diagnostics) (Key Question 16), where consensus- and evidence-based recom-
mendations on the best age of diagnosis as well as on follow-up examinations (see also B. 7)
are also given. For this chapter, a systematic literature search was conducted to answer the key
questions; however, due to time and financial constraints, the studies were not systematically

evaluated or summarized in a meta-analysis.

32. how stable is the diagnosis of ASD over time?
57. what is the long-term course from childhood through adolescence into adulthood?

58. what factors (e.g. intelligence, severity, timing of diagnosis) determine psychosocial functioning

levels during the course?

How often does a genuine deterioration of the clinical course (regression) occur?

A.4.2 Summary of information from source guidelines

NICE Children 2011

This guideline provides the following information on course and prognosis:

NICE children's chapter 5.17: Overview of evidence: stability of ICD-10 and DSM-IV-TR cri-

teria

Available studies were grouped by age at initial diagnosis: 24 months or younger, 25-36 mon-
ths, 37-48 months, and 49-60 months. Data were reported, when available, for autism, autism
spectrum disorder, and no autism spectrum disorder, as these were the three options for children

screened for autism spectrum disorder.
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Thirteen studies were included in the systematic review. These studies were conducted in Ca-
nada, the Netherlands, the United Kingdom and the United States. All studies were uncontrolled
observational studies and were judged to be of low quality.

In four studies, children received their first diagnosis at 24 months or earlier, and in nine studies
between 25-36 months. No studies examined diagnoses between 37-48 or 49-60 months. DSM-

IV-TR were used in nine studies to examine stability, while ICD-10 were examined in 5 studies.
NICE children's chapter 5.19 Evidence statement: stability of ICD-10 and DSM-IV-TR criteria.

Children under 24 months of age at initial assessment based on ICD-10/DSM-IV-TR.

All children, except for a single case (1%), diagnosed with an autism diagnosis according to
ICD-10/DSM-IV-TR retained the initial diagnosis at the second assessment 12 months later.
All children diagnosed with another autism spectrum disorder according to ICD-10/DSM-
IV-TR retained this initial diagnosis at the second assessment 12 months later. However, 41%
of children under 24 months of age with developmental disabilities who did not receive an
autism spectrum diagnosis at initial assessment were diagnosed with an autism spectrum disor-

der at the second assessment 12 months later.

Children between 25 and 36 months at initial assessment according to ICD-10/DSM-1V-TR

The majority of children (95%) with an autism diagnosis according to ICD-10/DSM-1V-TR
retained this initial diagnosis at second assessment 12 months later. The majority of children
(84%) with an autism spectrum diagnosis according to ICD-10/DSM-IV-TR retained this ini-
tial diagnosis at second assessment at least 12 months later. No child without an autism spect-
rum diagnosis was diagnosed with an autism spectrum disorder at second assessment >12 mon-

ths later.

Children between 37 and 48 months at initial assessment according to ICD-10/DSM-1V-TR

No studies were identified for this analysis.

Children between 49 and 60 months at initial assessment according to ICD-10/DSM-1V-TR

No studies were identified for this analysis.

NICE adults 2012

The guideline did not include information on course and prognosis.
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SIGN Clinical Guideline **children and young people with autism spectrum disorders™ 2007
The guideline did not include information on course and prognosis.

A.4.2.1 Comparison of recommendations/synopsis

No evidence-based statements about progression are made in the source guidelines.

A.4.2.2 Justification of deviations/modifications based on evidence

Since the present English-language guidelines do not list follow-up data up to adulthood and
the included literature only comprises studies up to 2010, the studies were updated in the follo-
wing (for preschool age see Chapter B.4) and studies on the long-term course up to adulthood

were added.

A.4.3 Updating the evidence

Autism spectrum disorders are heterogeneous in terms of aetiology and phenotype, so that the
stability of the symptoms and the long-term course can vary. Nevertheless, there are now a
number of meaningful long-term studies of higher quality that allow empirically proven state-

ments about the course and individual predictors of the course.

A.4.3.1 Childhood and adolescence

In children with autism spectrum disorders, a lack of social and play interest in particular can
sometimes be observed as early as the first year of life. In the majority of affected children,
however, the symptoms appear after the first year of life (2b, Maestro et al. 2005). Approxi-
mately one third of all children with autism spectrum disorder experience a loss of previously
acquired language, social, and/or other skills in the second year of life (1a, Barger et al. 2013).

Of children diagnosed with autism spectrum disorder at age 2 in the United States or Canada,
5 to 37.5% no longer met diagnostic criteria for autism spectrum disorder by age 4 (1b, Klein-
man et al. 2008; 2b, Turner and Stone 2007). However, the stability of diagnosis does not appear

to be the same across all autism spectrum subtypes (see Section B.4.6.3 - Meta-analysis and

Outcome). Factors that appear to contribute to instability of diagnosis are weaker symptoms at
diagnosis, particularly in terms of social interaction, and higher intellectual ability (Turner and
Stone 2007). Similar factors are described as predictors of improvements in symptomatology
over time in two-year-old children with autism spectrum disorders (Charman et al. 2003; Lord
1995). In children for whom the diagnosis of autism spectrum disorder cannot be maintained

over the course, other persistent developmental delays are often found.
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Within early childhood autism, there is considerable variability in the development of commu-
nicative and social skills. For example, Fountain et al. (2b, 2012) describe 6 different develop-
mental curves for communication, social interaction, and repetitive behavior for children aged
3 to 14 years, modeled from the data of 6,975 children born between 1992 and 2001 with a
diagnosis of early childhood autism who had been examined at least four times at intervals of
one year. Of these, five developmental trajectories regarding communication and social inter-
action, beginning at different levels of impairment, proceeded more or less in parallel towards
improvement. With regard to long-term development, there was a clear heterogeneity. Cogni-
tively more developed children at initial diagnosis showed a faster and more marked improve-
ment compared to children who additionally showed a marked developmental delay. An excep-
tion was a subgroup of children (so-called "Bloomers™) who started at a very low level of func-
tioning, especially in social interaction and communication, and then showed a steep increase
in improvement up to the age of 12 years into the range of high functioning, only to decline
again somewhat by the age of 14 years. Children from the group of "Bloomers" with particularly
steep developmental trajectories in terms of improvement in social interaction and communi-
cation were distinguished from the other groups by good cognitive abilities and a higher level
of education of their mothers. In addition, one subgroup showed a significant deterioration in

their repetitive behaviour.

In a study comparing the course of Asperger's syndrome and high-functioning autism (i.e., a
diagnosis of early childhood autism with 1Q > 70), children aged 4-6 years at baseline (1b, Starr
et al. 2003) showed after 2 years that children with Asperger's syndrome had fewer symptoms
of social interaction and stereotypic and repetitive behaviors in both examinations. However,
communication improved only in children with high-functioning autism and social interaction
deteriorated equally in children with autism and Asperger's syndrome. There was no improve-
ment in repetitive activities in either diagnostic group. This study indicates a very similar course
of Asperger's syndrome and high-functioning autism, which has also been found in long-term
follow-up studies into adulthood (Howlin 2003; Howlin et al. 2000; Mawhood et al. 2000).

In their systematic review, Woolfenden et al. (1a, 2012) describe 23 cohort follow-up studies
with a total of 1,466 participants with diagnoses of early childhood autism, Asperger syndrome,
atypical autism, or pervasive developmental disorder, respectively. Diagnosis was required to
have been established by a standardized diagnostic instrument or diagnostic criteria including
DSM HI/IVIIV TR or ICD-9/10 at both baseline and follow-up. The interval between examina-
tions had to be at least 12 months. In this study, depending on the exact age as well as follow-
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up period, 53% [95%-CI 38-67] to 100% [95%-CI 82-100] of children with an initial diagnosis
of early childhood autism aged 0-3 years still met criteria for early childhood autism at the
follow-up examination after an average of 3.7 years. Up to 30% of children were assigned to
another form of autism spectrum disorder, with the remainder no longer receiving an autism
spectrum diagnosis. Diagnoses from the age of 3 (with a further slight increase from the age of
5) already showed a significantly higher stability. The stability of diagnoses from the spectrum
was significantly lower than the stability of an early childhood autism diagnosis (highest quality
studies: 88-89% for stability of an autism diagnosis). For early childhood autism, it was parti-
cularly children with cognitive impairment who were diagnosed with early childhood autism in
preschool and not later. In addition, a total of 5 of the included studies had used early interven-
tions that the children studied had received during the observation period as possible predictors
of diagnosis stability and found no difference in this respect for children with and without a

stable diagnosis.

Fein et al. (2013) describe in a case series 34 individuals aged 8 to 21 years who had a history
of autism spectrum disorder with language developmental delay in the sense of early childhood
autism in the high-functioning range diagnosed by experienced professionals, but at the time of
the review according to DSM-IV-TR criteria no differences were found between them and
children and adolescents without autism spectrum disorder. In this study, however, it must be
mentioned that it is a highly selective sample, in which the diagnosis at the time of the initial
examination was not standardized, which is why no further conclusions can currently be drawn

from the study.

Whether the improvements in symptomatology observed in some of the children in the long-
term course are due to maturation, interventions and/or other factors cannot be decided on the
basis of the current data situation. Kanner (1973) reported a relatively favorable course in about
10% of the children he diagnosed with "autism" despite a largely lack of specific interventions.
Similarly, Darrou et al. (2b, 2010) found no association between course and amount of inter-
vention in hours per week in 208 children diagnosed with profound developmental disorder
according to ICD-10 (early childhood autism, atypical autism, and Asperger syndrome) at a
follow-up 3 years later. The type of intervention was nonspecific but had to have been delivered
by experienced therapists for longer than 3 months. However, the influence of the type of in-

tervention was not investigated.

With regard to gender, comorbid disorders, socioeconomic status, educational level of parents

or guardians or other demographic data, no clear statement can be made on the influence on the
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course based on previous studies, whereby many of these factors have not yet been sufficiently
investigated. However, it is clear that children with early childhood autism and existing intelli-
gence impairment show a rather stable symptom pattern in the short-term course and can hardly
live independently even in the long-term course into adulthood, but usually live in appropriate
institutions for the disabled or with parents/relatives in Western countries and have a clear need
for support (Howlin et al. 2000; Howlin et al. 2004; Mordre et al. 2012). In contrast, children
with better cognitive skills at initial diagnosis have a much more favourable, but still variable,
prognosis (2004; Lord and Bailey 2002).

A.4.3.2 Adulthood

There are some studies on the long-term course of early childhood autism and Asperger syn-
drome into adulthood. Studies on atypical autism according to ICD-9/10 or profound develop-
mental disorders (PDD-NOS according to DSM-IV TR/DSM-IIIR) are not available. Results
from systematic reviews and cohort studies are summarized in Table 8 (next page). Overall, a
homogeneous picture emerges. The symptomatology in the sense of an autism spectrum disor-
der is qualitatively present from the time of initial examination over 5 years in a relatively stable
manner until old adulthood. In Asperger's syndrome, the general prognosis is often better than
in early childhood autism. The quantitative extent of the symptoms depends on successful adap-
tation strategies as well as centrally on the cognitive skills, especially the non-verbal 1Q. Even
with occupational success, most affected individuals are dependent on social support from fa-
milies or institutions. Studies on the long-term course of patients who were first diagnosed in
adulthood are not yet available. In this group, there are significantly more patients with average

or even above-average 1Q and often successful compensatory strategies and resources.
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Table 8: Follow-up studies into adulthood

Subject

Sample

Target figure

Main result

Schonau
eretal.
2001

Review, -
presumably -
systematic
(methodology
of the search
is not descri-
bed, however)

1,020 adults with predo-
minantly early childhood
autism and Asperger syn-
drome or high-function-
ing autism. Average age
at initial diagnosis 6.2
years, average age at
follow-up 24 years.

Long-term course
with regard to core
symptomatology,
living and working
situation, 1Q, lan-
guage compe-
tence, social com-
petence, part-
nership, maladap-
tive behaviour, se-
xual behaviour,
mortality

Qualitative stability of core
autistic symptomatology.
Gains in competence and au-
tonomy more in work life
than in the home. Asperger's
syndrome has a slightly bet-
ter course than autism. Cu-
mulative death rates from
catamnesis studies suggest
increased mortality in indivi-
duals with autism spectrum
disorder.

Rumsey
etal.
1985

Retrospective
cohort study

14 adults (18-39 years)
with early childhood au-
tism. N = 9 with 1Q 82 -
126 and good language
skills ("high functioning
subgroup"). N = 2 with
1Q 48 - 77 "lower func-
tioning group; N = 3 with
1Q 88 - 129 with langu-
age disorders.

Long-term out-
come of autistic
symptoms and
other psychiatric
diagnoses

All subjects had social im-
pairments as well as other
behavioral problems.
Stereotypic movements and
concrete thinking occurred -
particularly frequently. None
of the subjects showed posi-
tive schizophrenic symptoms
or other DSM-I1I diagnoses
of adulthood.

Howlin
etal.
2004

Cohort study

Follow-up included 68
adults (mean age 29
years, range 21-48 years)
who met criteria for au-
tism in childhood (mean
age 7 years, range 3-15
years) and had a nonver-
bal 1Q > 50.

Standardised 1Q,
language and lite-
racy tests as well
as Autism Diag-
nostic Interview-
revised (ADI-R)

The majority continued to
rely on support systems.
Only a few lived alone, had
close friends or permanent
work. Communication conti-
nued to be generally im-
paired. Reading skills low.
Stereotypical behaviors or
interests often persisted. 10
subjects had developed epi-
lepsy. 1Q >70 (45 of 68) in
childhood was correlated
with significantly better out-
come. Within the group with
average 1Q, the course was
highly variable.
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Continued Table 8: Follow-up studies into adulthood

Quote

Howlin et
al. 2000

Subject

Non-syste-
matic review

Sample

>350 "more able individ-
uals within the autistic
spectrum" (children and
adults)

Target figure

Long-term course
of cognitive, langu-
age, academic and
adaptive function-
ing, educational
and occupational
career, indepen-
dence and social re-
lationships, behavi-
oural and psychiat-
ric problems, vari-
ables correlating
with course.

: A.4.3 Updating the evidence

Main result

Even professionally successful
people often relied
considerably on their families
to find work and housing.
Social contacts often centered
around special interests and
skills. Close spontaneous
friendships hardly developed.
Subjectively, there was a
constant pressure to adapt to
the demands of society, which
was experienced as stress and
anxiety-producing and some-
times also led to a psychiatric
crisis.

Howlin
1997

Non-syste-
matic review

N > 100. long-term
course of children and -
adolescents with ASD
into adulthood.

Composite rating
Long term

There is little evidence for any
"cure" for autism, but approp-
riate support programmes in
early life can significantly
help to improve functioning in
later life.

Danielsson
et al. 2005

Population-
based cohort
study

108 (77 male, 31 female,
mean age 25.5 years,
range 17-40 years) of ini-
tially 120 adults with au-
tism spectrum disorders
diagnosed in childhood -
(N =78 autism, N = 42
autistic-like condition)
were followed up
(follow-up after 13-22
years), 43 of them with

epilepsy.

1Q, adaptive func-
tions, epilepsy type

119 of 120 subjects (N = 92
autism, N = 15 autistic-like
condition) still met DSM-I1I-R
criteria for autism or autistic-
like condition (4 or more crite-
ria for autism). 71% had an 1Q
<50, only 4% had an 1Q >69.
38% had epilepsy at some
time (55% of them focal with
or without secondary generali-
zation).

Billstedt et
al. 2007

Longitudinal,
prospective,
community-
based
follow-up
cohort study

105 adults diagnosed
with early childhood or
atypical autism in child-
hood. Follow-up was 13-
22 years later (mean 17.8
+/- 3.6 years). The mean
age at follow-up was
25.5 +/- 6.4 years, range
17-40 years).

Diagnostic Inter-
view for Social and
Communication
disorders (DISCO),
1Q, occurrence of -
communicative lan-
guage before the
age of 5 years.

Problems in social interaction
persisted in most cases, but
behavioural problems varied
greatly in extent. Perceptual
problems were reported to per-
sist in almost all of them.
Language before age 5, 1Q,
gender, somatic disease, and
occurrence of epilepsy before
age 5 correlated with autistic
symptomatology.
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A.5 Risk factors

Kai Vogeley, Helmut Hollmann, Ulrich Hagenah, Judith Sinzig, Christine M. Freitag
Literature research: Stephanie Hoss and Marie Landenberger

10. what are the scientifically justifiable causes of autism spectrum disorders and their psychiatric

and neurological comorbidities?

11. what are the risk factors?

Key question 10 was only answered summarily based on a hand search by the authors involved,
as no presentation of the current state of science regarding the possible causes of autism spect-
rum disorders can be made within the framework of clinical guidelines. The selection of studies
to answer key question 11 was based on the search strategy conducted for the risk factors (see
Methods Report); it yielded 81 studies. All literature reviews were carefully screened and then
included in this review if an odds ratio (OR) outcome could be reported and if the OR was at
least 1.25 and the lower limit of the confidence interval (CI) was at least 1.0. After applying
these criteria, 32 studies could be included. However, due to time and financial constraints, the
studies were not systematically evaluated or combined in a meta-analysis. Since a standardized
search for population-based studies was performed here and the data were extracted and

presented, a synopsis of the source guidelines was not performed.

A.5.1 Scientifically justifiable causes of autism spectrum disorders

It must be stated at the outset that research into autistic disorders is still far from being able to
identify with certainty a single cause or a bundle of causes that produce autistic disorders. Well
scientifically proven causes are genetic risk factors as well as early acting environmental
risk factors, especially in the context of pregnancy. These are elaborated below. The exact
neurobiological mechanisms of the increase in risk have not yet been researched, but it has been
demonstrated in numerous studies that neuronal development and especially neuronal differen-
tiation are altered in autism spectrum disorders. This is also the probable basis of the linguistic,
cognitive and perceptual peculiarities in autism spectrum disorders, for which reference is made
to further literature (Freitag 2008; Remschmidt and Kamp-Becker 2006; Sinzig 2011; Vogeley
2012; Tebartz van Elst 2013).
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[4] Consensus statement

KKP Autism spectrum disorders have not yet been conclusively researched causally.
However, it can be safely assumed that early biologically effective risk factors
influence the development of the nervous system and thus lead to the autism-
specific behaviors and neuro-cognitive skills. Psychosocial factors are particu-
larly relevant with regard to the promotion and management of autism-specific
behaviours and may have an influence on the course of the disorder.

Strong consensus (12 out of 12)

A.5.2 Genetic risk factors

Numerous different genetic risk factors have been found in autism spectrum disorders, some of
which were inherited from the parents and some of which arose newly through germline muta-
tion. The heritability of autism spectrum disorders is approximately 40-80% based on recent
twin and family studies (Frazier et al. 2014; Freitag 2011; Hallmayer et al. 2011; Lichtenstein
et al. 2010; Ronald and Hoekstra 2011; Sandin et al. 2014). European studies show increased
heritability compared to US studies, which can probably be attributed to different diagnostic
criteria (Hansen et al. 2015) as well as different environmental exposures in the respective po-
pulations (Kim and Leventhal 2015). With regard to the genetic risk factors for autism spectrum
disorders, we speak of so-called genetic heterogeneity, i.e. there are numerous different genetic

risk factors that can lead to autism spectrum disorders.

The global recurrence risk for parents of a child with autism spectrum disorder to have another
child with autism spectrum disorder is between 10-20% (Ozonoff et al. 2011a; Sandin et al.
2014). If two children already have the diagnosis, the risk of recurrence is > 30% . There is
ample evidence that this knowledge has since spread to Western countries, resulting in families
who already have a child with an autism spectrum disorder not having any more children
(Hoffmann et al. 2014; Wood et al. 2015). This global risk of recurrence must be distinguished
from the specific risk of recurrence, which can be calculated once the underlying genetic risk
factor has been elucidated in a child with autism spectrum disorder. Thus, the specific recur-
rence risk may be significantly lower than the global recurrence risk, e.g., if the affected child
carries a dominant-effective new mutation (e.g., TSC1/TSC2; see below) or a de novo micro-
deletion or duplication (approximately 1%), or significantly higher if, for example, an inherited
fragile X syndrome has been detected (50% in boys).
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The following genetic risk factors for autism spectrum disorders are described in the literature:
inherited or newly emerged mutations in single genes (so-called "monogenic"” forms) or also in
several genes simultaneously, inherited or newly emerged microdeletions or microduplications
of single or several genes, mostly newly emerged chromosomal aberrations and predominantly
inherited common variants. These forms have different significance for understanding herita-
bility as well as for clinical diagnosis. Common variants explain a large part of the heritability
as well as the global recurrence risk (Gaugler et al. 2014), but are currently not applicable for
diagnostics. This is due to the small increase in risk caused by the single variant, the population-
specific distribution of allele frequencies, and the genetic heterogeneity of the disease. It can be
assumed that in different populations a different combination of common variants increases the
risk for autism spectrum disorder. If none of the risk factors mentioned below were found in a
human genetic examination and a high-functioning autism spectrum disorder is present, it is
likely that, in addition to possible pregnancy-associated environmental risk factors, these com-

mon variants in particular are causative for the disorder.

Monogenic disorders, micro-deletions and -duplications as well as chromosomal alterati-
ons, on the other hand, are risk factors, the presence of which should be taken into account for
possible symptoms of an autism spectrum disorder in order to initiate early diagnosis and
therapy. Similarly, the findings are relevant for genetic counseling of families. In the case of
some genetic diagnoses, the need for further examinations also follows, such as, for example,
in the case of Prader-Willi syndrome, the examination of growth hormone administration (Deal

et al. 2013) or in the case of Klinefelter syndrome, therapy with testosterone (Nieschlag 2013).

Population-based studies on the rate of genetic syndromes in children with autism spectrum
disorder or on the rate of autism spectrum disorders in children with a specific genetic syndrome
have been scarce. However, based on clinical samples, an association of certain monogenic
disorders and microdeletion as well as duplication syndromes with autism spectrum disorders
can be hypothesized (Persico and Napolioni 2013). Depending on whether these were inherited
from the birth parents or are new to the affected individual, the risk of recurrence varies greatly,
which is relevant for genetic counseling. Current and future sequencing studies will describe
numerous other monogenic disorders that are possible causes of autism spectrum disorders in
the near future. Since the findings are still very heterogeneous, these new findings are not listed
here. The following summary table (Table 9) draws information from the following recently
published review articles (Brandler and Sebat 2015; Carter and Scherer 2013; Geschwind 2011;
Murdoch and State 2013; Persico and Napolioni 2013) to list the well-documented monogenic
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forms as well as relevant microdeletion and duplication syndromes associated with increased
rates of autism spectrum disorders. The following criteria were chosen: The prevalence of the
genetic finding must be either 1% in autism spectrum disorder or, in the case of rare genetic
disorders, at least 50-fold more common in autism spectrum disorder than in the general popu-
lation, and the carriers of the genetic finding must also show autism spectrum disorder in at
least 5% of cases.
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Table 9: Common monogenetic and chromosomal findings in autism spectrum disorder

Name of the genetic dise- Gene/s Prevalence in Prevalence of ASA
ase ASA among carriers
Monogen Fragile X Syndrome FMR1 approx. 2-5%  approx. 30-60%
Tuberous brain sclerosis TSCL/TSC2 approx. 1-4%  approx. 25-60%
with epilepsy:
8-14%
Rett syndrome MECP2 approx. 1% approx. 80 -100
(girl)
Adenylosuccinate lyase de- ADSL <1% approx. 80 - 100%
ficiency
Cornelia de Lange Syn- Unknown <1% approx. 45 -70%
drome
Smith-Lemli-Opitz Syn- DHCR7 <1% approx. 50%
drome
untreated phenylketonuria ~ PAH Very rare. approx. 6%
Cohen's syndrome Unknown <1% approx. 50%
Lujan-Fryns Syndrome UPF3B, <1% approx. 63%
MED12
Micro-de- 2937.3 HDAC4 and <1% approx. 35%
letions others
Angelman syndrome mater- UBE3A and <1% approx. 50 - 80%
nal 15q11.2-3 others
Prader-Willi syndrome SNRPN, <1% ca.20 - 40%
paternal 15911-913 GABRB3,
CYFIP1 and
others
Hypomelanosis Ito SNRPN, <1% approx. 10%
Mosaic deletion 15911-q13 GABRBS3,
CYFIP1 and
others
16p11.2 MAPKS3, <1% approx. 30-50%
MVP,
KCTD13 and
others
Smith Magenis Syndrome <1% approx. 90%
17p11.2
Velocardiofacial syndrome  COMT, unk- <1% approx. 20-50%
22011.2 nown
Phelan-McDermid syn- SHANKS3 <1% approx. 50 - 70%
drome 22913.3
Micro- 7911.23 <1% approx. 40 - 90%
duplica-  15q11.2-13.1 (duplication ~ SNRPN, approx.1% approx. 10%
tions and triplication possible) GABRB3, and
others
15913.2-13.3 CHRNA7and <1% ca.10-20%
others
Chromo-  Klinefelter syndrome approx. 1% approx. 5-10%
somen-ab- (XXY)
erration XYY approx. 20%
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A.5.3 Demographic risk factors

Several studies examine the age of the parents at the time of birth as a risk factor. Most
studies differentiate between the age of the mother and the age of the father. A total of four
studies could be found that identify the age of the mother as a risk factor. An overarching
presentation is difficult because the authors stratified differently. In any case, the risk increases
with increasing age of the mother from 30 to 34 years up to the highest risk in mothers with an
age of more than 40 years. The mediating factor is probably spontaneous mutations and epige-
netic changes. A single paper also describes comparatively young maternal age, younger than
25, as a risk. Also uniquely mentioned is the age of the maternal grandmother at the time of
birth of the mother of the child affected by autism spectrum disorder (OR: 1.66; Cl: 1.16 - 2.37;
Golding et al. 2010).

Table 10: Risk factor age of mother

Age of mother (refe- OR Al Reference

rence value)

<25(25-29) 1,40 1,10-1,90 Maimburg and Vaeth 2006
30-34(25-29) 1,30 1,10-1,70 Maimburg and Vaeth 2006
> 35 (< 35) 1,80 1,30 - 1,60 Williams et al. 2008b

> 35 (25 - 29) 1,60 1,10 - 2,00 Maimburg and Vaeth 2006
> 40 (15 - 29) 9,68 3,51-26,67  Reichenberg et al. 2006

> 40 (25 - 29) 2,60 1,20 - 5,50 Haglund. and Kallen 2011

Similarly, the age of the father at birth is identified as a risk factor, here again differentiated by
age groups and stratified differently in different studies. Here, too, it becomes clear that the risk
for children with autism spectrum disorders increases with the age of the father up to an appro-
ximately tenfold increased risk for fathers older than 50 years compared to fathers younger than
25 years. It can be assumed that with higher age the rate of spontaneous mutations and chro-
mosomal changes increases significantly and the repair mechanisms become less; this seems to

be even more pronounced in fathers than in mothers.
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Table 11: Risk factor age of father

Age of the father OR Al Reference

26 - 30 (£25) 1,40 1,10-1,70  Daniels et al. 2008

30 - 34 (25 - 29) 1,30 1,10-1,70  Maimburg and Vaeth 2006
30-39 (15-29) 1,64 1,08 -2,50 Reichenberg et al. 2006
31-35(<25) 1,70 1,30-2,10 Daniels et al. 2008

> 35 (25 - 29) 1,30 1,00-1,80 Maimburg and Vaeth 2006
36 -40 (£25) 1,80 1,40-2,40 Daniels et al. 2008

40 - 49 (15 - 29) 5,65 2,98 - 10,71 Reichenberg et al. 2006

41 - 50 (£25) 1,90 1,40-2,50 Daniels et al. 2008

> 41 (noreference va- 1,46 1,00-2,12  (Eriksson et al. 2012)

lues)

>50(<2)5) 2,70 1,50-4,80 Daniels et al. 2008

> 50 (15 - 29) 9,39 1,28 - 68,94 Reichenberg et al. 2006

Another interesting influencing factor seems to be the immigration history of the parents. It
turns out that the immigration of parents who give birth to their child in a country that is not
their own home country can also increase the risk for autism spectrum disorders. The significa-
nce of this finding or the risk factors (biological and psychosocial) that may directly mediate it
have not been further elucidated.

Table 12: Migration background of parents

Migration back- OR Reference

ground

Comparison:  wit-

hout migration

background

Mother 3,00 1,70 - 5,20 Hultman et al. 2011
Mother 2,70 2,00 - 3,70 Haglund and Kallen 2011
Mother 1,70 1,30 - 2,50 Maimburg and Vaeth 2006
Mother 1,86 1,15-2,29 Hultman et al. 2011
Mother 1,50 1,10 - 2,10 Williams et al. 2008b
Father 1,89 1,54-2,31 Hultman et al. 2011
Parents 1,50 1,30-1,70 Magnusson et al. 2012

In addition, the socio-economic status of parents or guardians also appears to increase the risk
for autism spectrum disorders. This was demonstrated in two studies that showed an increased
risk in children of comparatively less educated fathers who had experienced less than 9 years
of schooling (OR: 1.34; CI: 1.02-1.75; Hultman et al. 2011) and in children of families with
poor socio-economic status (OR: 1.40; CI: 1.30 - 1.60; Rai et al. 2012b).
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A.5.4 Previous illnesses of the parents as risk factors

The parents' previous illnesses also play a role, with somatic and psychiatric illnesses predomi-

nantly affecting the mother.

Table 13: Somatic previous illnesses of the parents

IlIness of the parents OR \ Reference

Allergies (Mother) 1,50 1,10-1,90 Croen et al. 2005
Asthma (mother) 160 1,20-2,10 Croenetal. 2005
Type | diabetes (mother) 2,90 1,00-8,80 Croen etal. 2005
Psoriasis (mother) 290 1,40-6,10 Croen etal. 2005
Autoimmune diseases (mother) 1,60 1,10-2,20 Keiletal. 2010
Metabolic Erkrg (Mother) 1,61 1,10-2,37 Krakowiak et al. 2012
Type | diabetes (father) 4,90 1,40 - 17,90 Mouridsen et al. 2007
Autoimmune diseases (father) 1,40 1,00-2,00 Keiletal. 2010

In one study, the DR4 allele of the Human Leucocyte Antigen (HLA) was found to be signifi-
cantly elevated in families from a specific geographic region (Tennessee) in which a male rela-
tive was affected by an autism spectrum disorder, in contrast to affected families from a wider
area and unaffected families (OR: 5.54; CI: 1.74 - 18.67; Lee et al. 2006). This may indicate
that the interaction of the immune systems of mother and child within a geographically defined

environment may also influence brain development.

Of course, neurological or psychiatric pre-existing conditions of the parents, again especially

of the mother, including the corresponding medication, play a special role.

Table 14: Neurological or psychiatric previous illnesses of parents

IlIness of the parents OR Al Reference

Focal epilepsy of the mother 4,77 1,42 - 15,94 (Bromley et al. 2013)
Psychiatric condition of one of the pa- 1,70 1,50-2,00 Daniels et al. 2008
rents

Psychiatric disorders of both parents 2,00 1,20-3,10 Daniels et al. 2008
Depression mother 1,70 1,00-2,60 Daniels et al. 2008
Depression mother 1,61 1,17-2,23 Raietal. 2013
Other non-psychotic illness of the 1,70 1,30-2,20 Daniels et al. 2008
mother

Psychiatric stay mother 2,11 1,70-2,63  Hultman et al. 2011
Psychiatric stay father 1,58 1,27-1,98  Hultman et al. 2011
Critical life events mother (until the 1,56 1,10-2,20 Raietal. 2012b
child is 3 years old)

A.5.5 Pregnancy-associated risk factors

It is known from longitudinal studies that rubella infections during pregnancy are associated

with an increased rate of autism spectrum disorders (Chess 1971, 1977; Chess et al. 1978). In
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addition, the use of antiepileptic drugs in particular (most notably including valproate) increase
the risk of autism spectrum disorder in the child. Diabetes mellitus in the mother before and
during pregnancy was also described as a risk factor in a meta-analysis (Xu et al. 2014).

Table 15: Use of medication by the mother during pregnancy

OR Al Reference

Antidepressants mother 3,69 1,68-8,10 Rai et al. 2013
Antidepressants mother 2,10 1,20-3,60 Croen 2011

SSRI mother 450 2,19-9,05 Eriksson et al. 2012
SSRI mother 2,70 1,40-5,40 Croen 2011
Valproate monotherapy 7,16 1,65-24,53 Bromleyetal. 2013

Valproate (with other medications) 9,26 1,82-49,40 Bromleyetal. 2013
Antiepileptic drugs mother (not 8,75 1,09-49,40 Bromley etal. 2013
valproate, carbamazepine, lamotrig-

ine)

Other psychoactive substances 1,60 1,10-2,50 Maimburg and Vaeth 2006
Other psychoactive substances 4,40 2,50-8,00 Eriksson et al. 2012

Other drugs 150 1,10-2,10 Eriksson et al. 2012

In addition, studies have recently been conducted on particulate matter exposure of the mother
during pregnancy. The risk of autism spectrum disorder in the child increased if the mother
lived in the third trimester (OR: 2.22; Cl: 1.16 - 4.42; Volk et al. 2011) or close to a highway
at the time of birth (OR: 1.86; CI: 1.04 - 3.45; Volk et al. 2011). A more detailed analysis
showed that particles smaller than 2.5 m (OR: 2.14; CI: 1.48 - 3.09; Volk et al. 2013), particles
smaller than 10 m (OR: 2.14; CI: 1.47 - 3.10; Volk et al. 2013) and nitrogen dioxide (OR: 2.06;
Cl: 1.39 - 3.06; Volk et al. 2013) were possibly responsible for this.

A.5.6 Birth-associated risk factors

One particular group concerns risk factors related to birth itself and birth complications. How-
ever, the increase in risk due to these factors tends to be small, and it often does not persist
when appropriately corrected for other coexisting influencing factors, as was shown in a recent
article on the question of whether an increased risk of autism is associated with birth by caesa-
rean section. Here, uncorrected, cesarean section was associated with increased autism risk;
corrected for significant other influencing factors, cesarean section was no longer found to in-
crease risk (Curran et al. 2015). Also, an underlying genetic condition in the fetus is often
associated with pregnancy complications secondary to the consequences of the genetic risk fac-
tor in the child. For this reason, the risk factors listed in Table 16with the exception of preterm
birth, should not be evaluated as stand-alone, but should always be viewed in the context of
other risk factors. Moreover, many of the risk factors listed in Table 16are also poorly defined
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(such as pregnancy complications or birth trauma), so that no further conclusions can be drawn

from them.

Table 16: Birth-associated risk factors

Complication OR Al Reference

Multiple pregnancies 2,00 1,00-4,10 Williams et al. 2008b
Multiple pregnancies 151 1,19-1,92 Hultman et al. 2011
Smoking mother 1,40 1,10-1,80 Hultman et al. 2002
Pregnancy complication 4,70 1,30-17,60 Badawi etal. 2006
Pregnancy complication 241  1,56-3,73 Glasson et al. 2004
Pregnancy complication 1,40 1,00-2,00 Haglund and Kallen 2011
Birth trauma 2,40 1,30-4,20 Maimburg and Vaeth 2006

Birth trauma

11,20 3,10-39,80

Badawi et al. 2006

Postpartum hemorrhage 2,33 1,11-4,89 Glasson et al. 2004

Sectio caesarea (elective) 2,05 149-282 Glasson et al. 2004
Epidural anesthesia 168 1,12-251 Glasson et al. 2004

Sectio caesarea (emergency) 1,57 1,11-2,22 Glasson et al. 2004

Sectio caesarea (elective) 2,40 1,30-4,60 Haglund and Kallen 2011
caesarean section 150 1,12-2,13 Eriksson et al. 2012
caesarean section 160 1,10-2,30 Hultman et al. 2002
caesarean section 150 1,10-1,90 Maimburg and Vaeth 2006
Birth weight < 1500 g 2,52 151-4723 Hultman et al. 2011

Birth weight < 1500 g 3,10 1,40-6,50 Lampi et al. 2012

Birth weight 1500 - 2500 g 1,78 1,36-2,35 Hultman et al. 2011

Birth weight < 2500 g 157 1,05-2,30 Lampi et al. 2012

Birth weight < 2500 g 2,00 1,20-3,50 Haglund and Kallen 2011
Birth weight < 2500 g 2,50 1,70-3,50 Maimburg and Vaeth 2006
Relative birth underweight 2,10 1,10-3,90 Hultman et al. 2002
Relative birth underweight 2,52  1,93-3,29 Hultman et al. 2011
Relative birth underweight 1,80 1,10-3,10 Haglund and Kallen 2011
Relative birth underweight 1,72 1,10-2,60 Lampi et al. 2012

Relative birth underweight 150 1,10-2,20 Maimburg and Vaeth 2006
Relative birth excess weight 1,42  1,02-1,97 Hultman et al. 2011
Premature birth < 32.W 2,51 1,30-5,00 Lampi et al. 2012
Prematurity < 37 W. 2,30 1,50-3,70 Williams et al. 2008b
Premature birth 2,05 126-3,34 Buchmayer et al. 2009

Continued Table 16: Birth-associated risk factors

Complication OR Al Reference

Gender male 3,70 2,50 - 5,50 Haglund and Kallen 2011
Gender male 8,34 2,83-24,59  Palmaetal. 2012

Gender male 4,80 3,20-7,20 Williams et al. 2008b
Apgar Index at 1 min <5 1,70 1,10 - 2,70 Williams et al. 2008b
Apgar Index at 1 min< 7 1,64 1,10 - 2,43 Glasson et al. 2004

Apgar Index at 5 min < 7 3,20 1,20 - 8,20 Hultman et al. 2002

Apgar Index at 5 min < 8 1,80 1,10 - 2,80 Maimburg and Vaeth 2006
Respiration after 1 min. 1,42 1,05-1,93 Glasson et al. 2004
Intensive care after birth 2,10 1,50 - 2,90 Maimburg and Vaeth 2006

Neurological abnormalities 4,00 1,50-10,70  Maimburg et al. 2008
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Neonatal seizures 9,00 1,10-71,10  Maimburg et al. 2008
Foetal distress 1,76 1,26 - 2,45 Hultman et al. 2011

Foetal distress 1,50 1,20 - 1,90 Maimburg and Vaeth 2006
Foetal distress 1,59 1,20 - 2,11 Glasson et al. 2004
Abnormal serum glucose 1,50 1,10 - 2,20 Maimburg et al. 2008

A.5.7 Excluded risk factors

Numerous risk factors for autism spectrum disorders, which have been widely discussed in the

public, could be clearly excluded:

1. Vaccinations, especially the triple vaccine against measles, mumps and rubella, but also
other vaccinations are not associated with an increased risk of autism; mercury, which was
partly used to preserve the vaccinations, is also not associated with an increase in risk (Tay-
lor et al. 2014).

2. Gastrointestinal disorders (including food intolerances) of the child (Buie et al. 2010).

3. Maternal alcohol use during pregnancy (this is associated with significant cognitive impair-
ment, numerous organic malformations, and other behavioral abnormalities in the child; but

not autism spectrum disorders) (Eliasen et al. 2010).

[5] Consensus statement

KKP The following risk factors for autism spectrum disorders are well established

and have been replicated many times:

e Genetics: e.g. (spontaneous) mutations, microdeletions and duplications,
chromosomal disorders, common genetic variants. Common genetic mecha-
nisms are also likely to underlie other risk factors, such as some parental
mental and somatic disorders and some pregnancy and birth complications.

e Higher age of mother and father (mediating mechanism probably genetic or
epigenetic)

e Drug exposure during pregnancy (valproate, antiepileptic drugs, selective
serotonin reuptake inhibitors, possibly also other psychoactive substances)

¢ Rubella infection of the mother during pregnancy

e Migration status of parents

Strong consensus (11 out of 11)

62



B.1 Introduction to the Diagnostics Part: B.1.1 Overview of the diagnostics chapter

B.1 Introduction to the Diagnostics Part

Christine M. Freitag, Ulrich Hagenah

B.1.1 Overview of the diagnostics chapter

In this chapter, the entire path from the (early) recognition of autistic symptoms to the diagnosis
of an autism spectrum disorder is presented, as well as the necessary diagnosis of comorbid
diseases, differential diagnosis and recommended follow-up diagnosis. This diagnosis is the
basis for therapy, which is presented in a differentiated manner in the second part of the guide-
line. The recommendations for (early) detection and diagnostics are made in relation to the
German health care system. In Germany, some aspects differ significantly from the source gui-
delines used by® NICE ("Autism: recognition, referral, and diagnosis of children and young
people on the autism spectrum” from 2011 and "Autism: recognition, referral, diagnosis and
management of adults on the autism spectrum” from 2012) and SIGN ("Assessment, diagnosis
and clinical intervention for children and young people with autism spectrum disorders” from
2007). In the United Kingdom (UK), where all source guidelines originate from, the entire
health and social system is organized differently than in Germany. The qualifications, compe-
tences and tasks of identically designated professional groups differ considerably between the
countries. In Great Britain, there is a much greater separation between general practitioners/pe-
diatricians and special institutions. There, referrals to special institutions must always be made
officially; parents or guardians or patients themselves cannot go there directly. This is different
in Germany: parents or guardians and patients have a free choice of doctor and can, for example,
go directly to special child and adolescent psychiatric consultations without a special referral.
In Germany, many different professions currently offer screening or diagnostic services for
autism spectrum disorders. In the individual subchapters, therefore, a recommendation is made
in relation to the specific situation in Germany as to which persons with which qualifications
should generally carry out the corresponding examination, and recommendations are made for

improving the organisation and implementation of diagnostics.

8 Hereinafter for Part B summarily referred to as the "Source Guidelines".
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B.1.2 Process and professional responsibilities for (early) detection, referral
and diagnosis

There are no empirical studies on the care situation for affected persons or relatives with sus-
pected autism spectrum disorder in Germany. The - sometimes tortuous - paths to a correct
diagnosis have also not been empirically investigated. However, it can be assumed that the path
to diagnosis still takes a relatively long time - especially for individuals with more mild autism
spectrum disorders and good cognitive skills, some of whom are not diagnosed until adole-
scence or adulthood - and is marked by numerous other psychiatric (mis)diagnoses until the
correct diagnosis is made (Koelkebeck et al. 2014). This is supported by clinical studies of the
median age of diagnosis in Germany (Noterdaeme and Hutzelmeyer-Nickels 2010), which is
higher than in many other Western countries (Daniels and Mandell 2014), as well as epidemi-
ological studies from the UK in children, adolescents and adults with autism spectrum disor-
ders, which described a proportion of approximately 20% (children) to 100% (adults) of previ-
ously undiagnosed individuals with autism spectrum disorder (Brugha et al.In the United States
in 2010, the median time to diagnosis for autism spectrum disorder ranged from 46 to 61 months
(Baio J. Autism and Developmental Disabilities Monitoring Network Surveillance Year 2010 Principal
Investigators 2014), with a median time to diagnosis for autism at 48 months, for pervasive de-
velopmental disorder (PDD-NOS according to DSM-1V TR) at 50 months, and Asperger syn-
drome at 74 months. Numerous factors were associated with delayed diagnosis in these studies
(Daniels and Mandell 2014):

e lower symptom expression,

e low socioeconomic status,

e Minority Status,

e lower sensitivity for autism-specific early signs among parents or guardians,

e lack of resources in the environment,

e greater number of bodies consulted before a diagnosis is made.
In Germany, in an uptake population, the average age at the time of first diagnosis for autism
was 76 months, for Asperger syndrome 110 months (Noterdaeme and Hutzelmeyer-Nickels
2010).

On the other hand, autism spectrum disorders are currently suspected more frequently in child-
ren, adolescents and adults than was the case a few years ago, which is reflected in a significa-
ntly higher utilization of corresponding special consultation hours. Studies that have evaluated

populations of these specialty consultations show a rate with a wide spread of 30-70% of actual
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autism spectrum diagnoses following referral to such a specialty consultation (Kamp-Becker et
al. 2013). This is comparable to other special consultations in the child/adolescent and adult
psychiatric fields.

[6] Consensus statement

KKP There is an urgent need for improvement regarding the early, timely and correct

diagnosis of autism spectrum disorders in Germany.

Strong consensus (12 out of 12)

In the source guidelines from the UK, a distinction is made between two stages of diagnostic
investigation in each case: An initial investigation is carried out when autism spectrum disorder
is suspected, based on (early) symptoms. In this - hereinafter referred to as "primary care" -
screening instruments should be used and the suspicion confirmed or ruled out. If the suspicion
persists, a detailed diagnosis should be carried out at a specialist centre. The authors of the

present German guideline propose the same procedure for the German health care situation:

[7] Consensus-based recommendation

KKP To improve care and with the aim of facilitating timely and accurate diagnosis,

a staged approach should be adopted:

1) If an autism spectrum disorder is suspected, the first step should be a
prompt, orienting assessment using valid, age-specific screening instruments

and conducting an orienting clinical evaluation.

(2) If the suspicion is confirmed, the person should be referred to a centre spe-
cialising in autism spectrum disorders, which can guarantee a full diagnosis and

differential diagnosis....

Strong consensus (14 out of 14)

The content of the diagnosis and the necessary qualifications of the professional groups working
in a centre specialising in autism diagnosis and/or therapy, or in a closely linked local network

of colleagues, are dealt with in detail in Part B.4.
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B.1.3 Basic objectives of the screening and diagnostic process

Any clarification with regard to the diagnosis of an autism spectrum disorder as well as the
comorbid illness should be carried out with a view to the necessary therapy for the affected
person (medicinal, psychotherapeutic-exercising) as well as accompanying measures (support
of the parents or guardians, support/support of the affected person with regard to kindergarten,
school, training and occupation, housing, further living environment). Therefore, diagnostics
also include an assessment of the specific competencies, behaviours and difficulties of the
respective patient in everyday life (B.4). It goes without saying that the results must be explai-
ned in detail to the patients and their guardians and - after an appropriate release from the obli-
gation of confidentiality has been granted - passed on to the referring doctors as well as
therapeutic and social institutions (B.6) and concrete, individualised therapy recommendations
(see Part 2) must be made.

B.1.4 Recommendation for research

No epidemiological data on autism spectrum disorders exist for Germany. In the area of care,
only an analysis of health insurance data regarding drug therapy for children and adolescents
with autism spectrum disorders has been published (Bachmann et al. 2013). It seems necessary
to establish targeted health care research for the area of diagnostics with the aim of improving
early and correct diagnostics: Documentation of the process up to diagnosis, survey of the actual
need for care in the area of diagnosis, based on this, formulation of improved models with
subsequent empirically based investigation including the costs as well as the advantages and

disadvantages for the individual patient and the health and social system.
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B.2 Recognition of autistic symptoms

Ulrich Hagenah, Claus Lechmann, Christine M. Freitag
Collaboration (literature research and selection): Stephanie Hoss

12. what are the leading symptoms of autism spectrum disorder?

15) What are the early symptoms of early childhood autism, and what are the early symptoms of

Asperger's syndrome?

B.2.1 Introduction

Identifying children with symptoms of autism spectrum disorder as early as possible and
securing the diagnosis continues to be a major challenge, especially in preschool age. Core
symptoms of the disorders are typically present in early childhood, but are not always apparent
before the child enters kindergarten or school, for example. Reliable biological markers for
autism spectrum disorders do not yet exist. The diagnosis is confirmed on the basis of behavi-
oural observations. In accordance with the current classification systems (ICD-10, Falkai and
Dopfner 2015), the leading symptoms of autism spectrum disorders can be assigned to the do-
main of reciprocal social communication and interaction on the one hand, and to the domain
of unusual or restricted interests and/or rigid, stereotyped and repetitive behaviors on the other.
With regard to reciprocal social interaction and communication, the abnormalities can be sub-
divided into:

e the spoken language

e the reaction to other people,

e interaction with other people,

e Eye contact, pointing, gestures,

e Ideas and imagination.
The leading symptoms described change in the course of development, but usually lead to lifel-
ong impairment in the areas described.

The current diagnostic standards are largely based on the observation of children and adole-
scents of school age. It is particularly difficult to detect precursors of the symptomatology in
infancy and toddlerhood, in which a particularly high variance in the achievement of age-typical
developmental tasks, e.g. linguistic and motor development, makes a reliable differentiation
between normal and abnormal development difficult. First indications of an autism spectrum

disorder cannot be detected at birth, but usually show up in late infancy and early toddlerhood
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in the form of delayed, reduced or atypical development of social interaction and communica-
tion skills as well as conspicuous play behaviour and stereotypic behaviour. The first perception
of abnormalities in development that indicate an autism spectrum disorder often occurs through

the parents, sometimes as early as the first year of life (Howlin and Asgharian 1999).

Prospective studies of siblings of a child with autism spectrum disorder who are at increased
risk of also developing autism spectrum disorder showed the following differences in the child-

ren studied who later received an autism spectrum diagnosis compared to those who did not:

For infants between six and twelve months of age with later autism spectrum diagnoses, evi-
dence of attentional system disorders has been described in the form of difficulty disengaging
attention from an object (Ibanez et al. 2008; Zwaigenbaum et al. 2005), or in the form of reduced
attention to faces or other social stimuli toward objects (Chawarska et al. 2013). Abnormal
motor movement patterns in this age group are probably not specific to autism spectrum disor-
ders, but can also be observed in infants with other developmental abnormalities. Studies on
eye contact abnormalities do not show consistent results in infants (Ozonoff et al. 2010; Rozga
et al. 2011; Bedford et al. 2012).

From around the beginning of the second year of life, some abnormalities seem to be more
consistently associated with the later diagnosis of an autism spectrum disorder. In particular,
these include a weaker response to calling the child by his or her own name (Nadig et al. 2007),
difficulties in joint attention ("Joint Attention™; Landa et al. 2007) and eye contact (Ozonoff et
al. 2010). However, studies on the sensitivity and specificity with regard to the prediction of

later autism spectrum disorders are only available for a few of these characteristics.

With regard to diagnosis, it must be taken into account that about 20-25% of infants and toddlers
in whom an autism spectrum disorder could later be confirmed initially show no abnormalities
with regard to social interaction and communication between the ages of 6 and 24 months
(Ozonoff et al. 2011b). On the other hand, some high-risk children showed autism-associated
abnormalities at 12 months of age without a later (at age 3) confirmed diagnosis of autism
spectrum disorder (Georgiades et al. 2013). This illustrates the difficulties of early diagnostic
confirmation with the risks of both a false positive diagnosis with the corresponding conse-
quences on the one hand and the false negative exclusion of an autism spectrum disorder in

children who initially develop inconspicuously.
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B.2.2 Summary from the source guidelines

Nice children (diagnostics)

The corresponding question to both key questions (SF 12, SF 15) in the NICE children's guide-
lines is:

What are the signs and symptoms that should lead to autism being considered from a professi-
onal perspective?

Based on a systematic literature review with predefined criteria for assessing the sensitivity and
specificity of various features, the authors of the British guideline® identified for the preschool
age group (0-5 years) only a combination of several features (protodeclarative pointing, tra-
cking gaze, and "as-if" play) that provided a sufficiently empirically validated prediction. For
the group of primary school-aged children (6-11 years), only the items "no social play" and
"does not maintain conversations/conversations with others™ met the predefined criteria. For
older children and adolescents (12-17 years), no symptoms or warning signs could be identified.
For the overall group of school-aged children and young people (6-17 years), only one item
(‘repetitive talking about a topic') met the predefined criteria. No studies were found for child-
ren and young people with an intellectual disability. For all age groups, the quality of the in-

cluded studies was rated as very low.

For the different age groups, three tables list warning signs and symptoms for which evidence
could be identified. In addition, some of the less clear signs for which evidence was available
have been transformed by the guideline group into terms that can be more easily understood by
non-experts. The use of these tables is intended to help professionals identify warning signs in

a child or young person who is suspected of having an autism spectrum disorder.

Recommendations of the guideline group are divided into three categories, graded from "must"
or "must not" (strongest recommendation level) to "should™ or "should not" and corresponding
formulations ("refer ....", offer...") to "consider..." (weakest level of recommendation). It is
recommended that the presence of an autism spectrum disorder should be considered if there
are concerns about the child's development or behavioural problems (strong recommendation).
The concerns of parents or other carers, or affected older children themselves, should be taken
seriously, even if they are not shared by others (strong recommendation). The presence of an
autism spectrum disorder should not be ruled out because good eye contact, smiles, and affec-

tive reactions toward family members may be observed (strong recommendation). In addition,

9 http://www.nice.org.uk/quidance/cg128/evidence/cg128-autism-in-children-and-young-people-full-quideline2
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children who show regression in language development or social skills under the age of three
should be referred to an agency specializing in the diagnosis of autism spectrum disorders

(strong recommendation).

An update to the NICE children's guideline in April 2013 found no relevant new data to require

a change in recommendations.

NICE Adult 1°
The corresponding question to the key questions here is:

In contact with an adult who may have an autism spectrum disorder, what signs or symptoms

should prompt consideration of diagnostic workup?

The guideline group emphasizes a major challenge and complexity of detection and screening,
especially in adults who have not been diagnosed with autism spectrum disorder in childhood.
Seeking professional help is often because of other medical or mental health problems. Accord-
ing to the authors of the guidelines, comorbid psychiatric disorders, e.g. depression and schizo-
phrenia, but also autism-specific difficulties, e.g. in social interaction with the environment,
often complicate the diagnostic clarification in practice.

Due to the lack of good quality evidence, the recommendation of the guideline group is based

exclusively on the consideration of the two classification systems DSM-IV and ICD-10 as well

as the expert knowledge of the guideline group. The primary criteria for the development of the

recommendation were ease of application in practice even without expert knowledge of the

disorder, transferability into an easy-to-use algorithm with regard to further decision-making,

and also a high degree of comprehensibility for the people affected or their relatives. It is recom-

mended to consider further diagnostic steps if one of the following three key symptoms is

present:

e persistent difficulties in social interaction

e persistent difficulties in social communication

e stereotyped (rigid and repetitive) behaviours, resistance to change, (e.g. in diet, routines,
environment) or restricted interests.

Given the association between autism spectrum disorders and various biographical factors, ad-

ditional consideration should be given:

10 NICE, guidance.nice.org.uk/cg142
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. Problems entering or maintaining employment or training
. Difficulties in initiating or maintaining social relationships
. previous or current contacts with psychiatric institutions or other support systems for

people with disabilities.
There are no new statements or changes to the relevant key questions in the May 2014 update

of the guidance.

SIGN
The corresponding question in the Scottish guidelines is:

. SF 1: What methods, parental concerns, and developmental abnormalities are rele-
vant to an investigation regarding the presence of autism spectrum disorder?

The guideline group recommends that professionals involved in the diagnosis of children and
young people with autism spectrum disorders use either ICD-10 or DSM-IV classification. Au-
tism spectrum disorder as a differential diagnosis should be considered in screening programs
for preschool children who show abnormalities in the domains of social interaction, play, lan-
guage development, and behavior (recommendation grade D; weakest level of recommenda-
tions, corresponding to an evidence level of 3 or 4). Because typical features of autism spectrum
disorders may not be apparent in children less than two years of age, the absence of appropriate
features should not be used to rule out the possibility of a diagnosis. Parental concerns about
the child's development should be considered as significant as the presence of clinically promi-

nent features.

Similar to NICE, the Scottish recommendations include tables of warning signs for autism
spectrum disorders for the appropriate age groups (pre-school children, school-age children,
adolescence). These are drawn for pre-school age from the New York Department of Health?2
clinical practice recommendations , and for school age from recommendations in the UK Nati-
onal Autism Plan for Children (Le Couteur 2003). The warning signs for adolescence were
compiled by the Scottish guideline authors with reference to the group members' knowledge of

the evidence base and their clinical experience.

The evidence regarding the earliest possible time of diagnosis is considered to be unclear, how-

ever, assessing the data available at the time the Scottish guidelines were written, it would seem

1 http://www.sign.ac.uk/guidelines/fulltext/98/, last checked on 07.09.2015
12 https://www.health.ny.gov/community/infants_children/early_intervention/disorders/autism/, last checked on
07.09.2015
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that the diagnosis of autism, regardless of age, is more reliable and stable than the diagnosis of
other autism spectrum disorders and can be reliably made by experienced examiners between
the ages of two and three years.

Autism-specific screening should be considered for any age group as new information becomes
available, regardless of the results of previous screening (good practice point).

B.2.3 Comparison of recommendations/synopsis

While the UK guidelines for adults (NICE adults) are very closely aligned with the descriptions
in the two classification systems (DSM-1V, ICD-10) with regard to the leading symptoms, there
are very strong efforts in both the Scottish and the UK guidelines for children and adolescents
to identify age- and developmentally-typical features of autism spectrum disorders. Empirical
support for the recommendations is weak given the predominantly low quality of the studies
available at the time the guidelines were written. There are no fundamental differences in terms
of the symptoms listed for children and young people, and in some cases these are identical.
Both the UK and Scottish Children's Guidelines recommend that the threshold for referral for
detailed investigation at a specialist institution should be set low, but also highlight the risk of
a false positive diagnosis for affected individuals and their families. The authors of the Scottish
guidelines consider the diagnosis of autism to be reliably assessable by experienced examiners
at between two and three years of age. All three guidelines emphasise that, in principle, a diag-
nosis of autism spectrum disorder should be considered at any stage of life when new informa-

tion becomes apparent, even if the diagnosis has once been ruled out in the past history.

B.2.4 Justification of deviations/modifications based on evidence

The search for biological markers has intensified significantly in recent years (Walsh et al.
2011; Mizejewski et al. 2013; Voineagu and Yoo 2013). However, no marker has yet reached
maturity for clinical application.

After Kanner (1943) had already noticed a larger head circumference in some of the children
of his group with early childhood autism, an accelerated growth of the head circumference
(macrocephalus) compared to the age norms has meanwhile been determined several times in
utilization populations, especially in the first year of life in children with a later confirmed
diagnosis from the autism spectrum ( Chawarska et al. 2011; Fukumoto et al. 2011), which then

seems to slow down at a later time (Dawson et al. 2010). The assumption that accelerated
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growth of the head circumference can be seen as an early marker of a different neural develop-
ment of the brain in these children is supported by a review of MRI studies of the brain at
different ages from infancy or toddlerhood to middle adulthood. Here, accelerated brain growth
was shown in the first 3-4 years of life, followed by a marked slowing of brain growth compared
to subjects not affected by autism spectrum disorder (Courchesne et al. 2011). However, neither
sensitivity nor specificity were calculated in this study. Furthermore, the abnormalities of head
growth could not be replicated in representative samples (Barnard-Brak et al. 2011). A possible
explanation for this could be secular effects with regard to brain growth, which lead to the fact
that norms (percentile curves) used for comparison in the studies were already outdated at that
time and thus the growth of the brain of the children studied was systematically overestimated
(overview in: Raznahan et al. 2013). Since it cannot be ruled out that differences found in cli-
nical samples are due to the fact that the children examined there showed more serious abnor-
malities at an early age and were therefore more likely to be diagnosed (i.e. epidemiological
studies may have recorded more children who are "false negatives" for an autism spectrum
disorder), the absence of macrocephalus in children in this age group should not prompt us to
rule out the diagnosis. If macrocephalus is present, especially if growth is accelerated "out of
percentiles” and other developmental abnormalities are present at the same time, autism spect-

rum disorders should also be considered for differential diagnosis.

B.2.5 Update: What are the leading and early symptoms of autism spectrum
disorder?

All studies since 1980, including those included in NICE Children (Diagnostics), that met the
following criteria were included: At least one control group, sensitivity or specificity data
available or can be calculated, age of children up to 3 years, appropriate diagnostic criteria
(DSM-11I-R, DSM-IV, DSM-IV-TR, ICD-9, ICD-10), minimum case number of n = 10 child-

ren with autism spectrum disorders, and control group for each trait studied.

The (early) detection of autism spectrum disorders is based on the observation of specific be-
havioural peculiarities. For early childhood autism, such early identification signs could be
identified at least for the second year of life; in the following, those symptoms are mentioned
first that discriminate best. There are no corresponding studies for the early detection of atypical

autism; Asperger syndrome is discussed separately below.
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B.2.5.1 Age group under 12 months

In the search for characteristic warning signs in the first year of life, sometimes contradictory
results have been obtained so far, e.g., no significant differences were found in eye contact of
infants aged 6-7 months (Ozonoff et al. 2010; Rozga et al. 2011; Bedford et al. 2012). Similarly,
in a recent eye-tracking study (Jones and Klin 2013), 2-month-old infants who were later diag-
nosed with autism spectrum disorder did not differ from other infants, but there was a significant

decrease in eye-part preference later in life.

The majority of prospective studies and retrospective analyses of video recordings suggest that
affected children still differ little from other children in their behaviour in the first year of life,
but that striking peculiarities only become noticeable in the second year of life, particularly in
social communication (Elsabbagh et al. 2013b; Landa and Garrett-Mayer 2006; Zwaigenbaum
et al. 2013; Lemcke et al. 2013). The following abnormalities have been described, although
they have not been replicated to date. Information on the sensitivity and specificity of the cha-
racteristics examined in the studies for predicting a later diagnosis from the autism spectrum is
listed in Table 17

Asymmetric movements
In a retrospective study (Esposito et al. 2009), video recordings of 5-month-old infants were
evaluated and often showed an asymmetric movement pattern in infants later diagnosed as au-

tistic.

Less anticipatory opening of the mouth when being fed.

Another retrospective study (Brisson et al. 2012) used family video to show that children who
were later diagnosed as autistic were much less likely to open their mouths at the appropriate
moment when fed at 4-6 months of age than the control group.

Lack of head posture
In a prospective study (Flanagan et al. 2012), 9 out of 10 children who were later diagnosed
with autism spectrum disorder showed difficulty holding their head when pulled into the seat.

Fewer sounds
Children with later autism spectrum diagnoses showed significantly less babbling with repeti-
tion of syllables ("Dadada...”) on video recordings (Patten et al. 2014) at 9-12 months of age

than children without developmental disabilities.

regression in communication and lack of vocal imitation
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In a prospective study (Rowberry et al. 2015), parents of children later diagnosed on the autism

spectru

[8]

KKP

m described losses in communicative and play behaviors or missed imitating sounds.

Consensus-based recommendation Age < 12 months

For infancy, there are no empirically validated characteristics for the prediction
of a later autism spectrum disorder. For children who show developmental ab-
normalities between the 10th and 12th month of life (at the U6 disease screening
examination), an additional examination should be performed between 16 and
18 months of age to check whether the abnormalities have become more pro-
nounced or have receded at this time. This is also recommended for children
whose parents express concerns about their child's development at this time
(U6).

Strong consensus (14 out of 14)
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Table 17: Warning signs under 12 months

Symptoms

Study design

Draft

Spec.

Asymmetric movement

Lack of anticipatory mo-
vements during feeding

Poor head posture

Rarer sounds

Regression in communi-
cation and no vocal imita-
tion

Esposito et al.
2009

Brisson et al.
2012
Flanagan et al.
2012

Patten et al.
2014

Rowberry et
al. 2015

Retrospective 12 - 21 Wo.
Video analysis

Retrospective 4 - 6 Mon.
Video analysis

Prospective study 6 months

Retrospective 9-12 Mon.
Video analysis

Prospective questi- 12 months

onnaire study

10

23

16

0,4

0,6

0,9

0,8

0,6

13

36

1,0

0,4

0,9*

17

14

44

1,0

0,8

0,6

0,6

0,9*

* Results for typically developed and delayed developed children were not reported separately.

76



B.2 Recognition of autistic symptoms: B.2.5 Update: What are the leading and early symptoms of autism
spectrum disorder?

B.2.5.2 Age group 12-18 months

The results of the studies on age 12 months and older are listed in Table 18

No pointing to share interest

Typically developed children have learned by the beginning of the second year of life to follow
another person's gaze or to point to things in order, for example, to draw their parents' attention
to things they find interesting (Mundy and Newell 2007). This "joint attention™ is considered a
crucial skill for language development and learning in a social context. In young children with
early childhood autism, this pointing gesture to share interest does not develop or is very
delayed. The differentiation from inconspicuously developed children was very good, but there
is a lack of research for this age group to determine whether otherwise developmentally disab-
led children do not also show deficits in this area. This also applies to the other behaviours at

this age listed below (Barbaro and Dissanayake 2013).

No wave goodbye gesture
Most children mimic the wave-wave gesture when the adult waves as they walk away. Children

with early childhood autism usually do not do this (Barbaro and Dissanayake 2013).

Lack of response to naming
If a child at 1 year of age generally does not turn around when his or her name is called, this is
an indication of a possible developmental disorder, particularly autism (Nadig et al. 2007; Bar-

baro and Dissanayake 2013).

Lack of imitation

Lack of imitation can be another marker. If one gets the attention of one-year-olds and then
demonstrates how to comb one's hair, children with a later diagnosis from the autism spectrum
usually do not imitate this. However, even typically developed children do not always follow

this request at this age (Barbaro and Dissanayake 2013).
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Table 18: Warning signs from 12 months

Symptoms

No pointing to share inte-

rest

No wave goodbye gesture

Lack of response to being

called by name

Lack of imitation

Lack of eye contact

Unusual exploration of

objects

No following the pointing

gesture
Rare social smile

Slowed flexibility in vi-

sual adaptation

Preference for geometric

figures

Source

Barbaro and Dis-
sanayake 2013

Barbaro and Dis-
sanayake 2013

Barbaro and Dis-
sanayake 2013

Barbaro and Dis-
sanayake 2013

Barbaro and Dis-
sanayake 2013

Ozonoff et al.
2008

Barbaro and Dis-
sanayake 2013
Barbaro and Dis-
sanayake 2013
Elsabbagh et al.
2013a

Pierce et al. 2011

Study design

Prospective, popula-
tion-based sample

Prospective, popula-
tion-based sample

Prospective, popula-
tion-based sample

Prospective, popula-
tion-based sample

Prospective, popula-
tion-based sample

Prospective study

Prospective, popula-
tion-based sample
Prospective, popula-
tion-based sample
Prospective study

Prospective, popula-
tion-based sample

ASS
12 Mon. 9
12 Mon. 9
12 Mon. 9
12 Mon. 9
12 Mon. 9
12 Mon. 9
12 Mon. 9
12 Mon. 9
14 Mon. 17
14-42 Mon. 37

Sens.

1,0

0,8

0,4

0,7

0,6
0,5
1,0

0,4

Draft

12

22

Spec.

1,0

0,9

Type.d

13

13

13

47

16

16

68

o1

Spec.

0,9

0,9

0,5

0,6

1,0

0,7

0,7
0,8
1,0

0,9
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Lack of eye contact
Children with early childhood autism are less likely to make spontaneous eye contact with
adults. However, this does not apply to all, while in the aforementioned study all typically de-

veloped children did so (Barbaro and Dissanayake 2013).

Unusual exploration of objects:

Another clue may be the unusual exploration of objects. For example, another prospective study
(Ozonoff et al. 2008) shows that children who were later diagnosed with autistic disorder dif-
fered at 1 year in how they handled various objects. For example, they more often spun a plastic
ring or tried to make it spin or explored it visually in a striking way.

No following the pointing gesture

If one gets the child's attention and then tries to show him something (“wow, look at that™), two-
thirds of children with a subsequent autism spectrum diagnosis do not direct their gaze in the
appropriate direction, whereas most children without this diagnosis do (Barbaro and
Dissanayake 2013).

Rare social smile
Children with early childhood autism rarely show spontaneous smiling at or even smiling back

in contact with an adult (Barbaro and Dissanayake 2013).

Slowed flexibility in visual adaptation

While 7-month-old children who were later diagnosed with autism spectrum disorder responded
visually as quickly to a new visual stimulus, by 14 months of age they were clearly distinguis-
hable from other children and responded more slowly (Elsabbagh et al. 2013Db).

Preference for geometric figures
In a study of 14-month-old children (Pierce et al. 2011), it was shown that for those children
who direct their gaze to geometric figures rather than pictured children, an autism spectrum

disorder can be predicted very confidently.

However, if children do not show any abnormalities in these early identification signs, it does

not mean that an autism spectrum disorder can be ruled out.
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[9] Consensus-based recommendation Age 12 - 18 months

KKP Infants who are reported by parents or observed on examination to have one or

more of the following characteristics:

- lack of or reduced tracking of another person's line of sight,

- lack or absence of eye contact,

- infrequent or lack of finger pointing to draw another person's attention
to something,

- weakened or absent reaction to being called by one's own name,

- Regression or loss of previously acquired skills in language or social in-
teraction,

or

- where parents express increasing concerns about their child's develop-
ment at this time

the differential diagnosis of an autism spectrum disorder should be considered

and checked using an appropriate screening instrument. If the suspicion is con-

firmed, the child should be referred immediately to an autism spectrum disorder

diagnostic specialist.
Strong consensus (14 out of 14)

B.2.5.3 Age group 18 -24 months
The results of the studies on age 18 months and older are shown in Table 19

No pointing to share interest

Hardly any child with early childhood autism pointed at things to share interest at this age,
however, in a study (Baron-Cohen et al. 1996) other, especially developmentally delayed child-
ren were also conspicuous here, while in a more recent study (Barbaro and Dissanayake 2013)
the lack of pointing gestures also best distinguished children with other developmental disor-
ders in comparison. However, if the survey is based exclusively on interviews with parents, the

sensitivity also drops considerably (Stenberg et al. 2014).

Lack of eye contact
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Eye contact abnormalities are also highly specific for this age group, with excellent sensitivity
for early childhood autism but only moderate sensitivity for spectrum disorder (Barbaro and

Dissanayake 2013; worse measures in Baron-Cohen et al. 1996).

Lack of bringing to show

Children with a later autism spectrum diagnosis usually lack the social side of communication:
when they do draw the attention of those around them to something, it tends to be to things they
want, but not to show them to others. This feature demarcates very well from other disorders
and is found in all children studied with early childhood autism, but only a proportion of child-

ren with an autism spectrum diagnosis (Barbaro and Dissanayake 2013).

Lack of "do-as-you-go™ gameplay.

From about 14 months, children develop the ability (Bretherton 1984) to pretend that an object
(e.g. wooden block) symbolises something else (e.g. mobile phone) and play with it accordin-
gly. Children with early childhood autism usually do not develop this ability or develop it much
later. However, it is not uncommon for other developmentally delayed children to show a delay

here as well (Baron-Cohen et al. 1996; Barbaro and Dissanayake 2013).

No or little reaction to the distress of other people
For example, when a teammate pretends to be hurt, children with autism spectrum disorder are

less likely to look up and not show compassion (Charman et al. 1997).

The risk markers 'Lack of imitation' and 'No wave goodbye gesture' mentioned for younger
children are no longer included here as they do not discriminate well against other developmen-
tally disabled children.
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Table 19: Warning signs from 18 months

Symptoms

No pointing to share
interest

Lack of eye contact

Lack of pursuit of the
gaze
Missing bring to show

Lack of "do-as-you-
go" gameplay.

No mimic reaction
or no eye contact
in distress of others

Barbaro and
Dissanayake 2013

Baron-Cohen et al.
1996

Barbaro and Dis-
sanayake 2013

Baron-Cohen et al.
1996

Barbaro and Dis-
sanayake 2013

Baron-Cohen et al.
1996

Barbaro and
Dissanayake 2013
Charman et al. 1997

Study design

Prospective, popula-
tion-based sample

Prospective, popula-
tion-based sample
Prospective, popula-
tion-based sample

Prospective, popula-
tion-based sample
Prospective, popula-
tion-based sample

Prospective, popula-
tion-based sample

Prospective, popula-
tion-based sample
Prospective, popula-
tion-based sample

18

Mon.

18

Mon.

18

Mon.

18

Mon.

18

Mon.

18

Mon.

18

Mon.

20

Mon.

10
30

10

30

10

30

10
10

1,0
0,8

1,0

0,8

1,0

0,9

1,0
0,6

Draft

17

O

Spec.

0,0
1,0

0,6

1,0

0,5

0,4

0,4
1,0

Type.

23
12

23

12

23

12

19
19

Spec.

0,6
1,0

1,0

1,0

1,0

1,0

0,6
1,0
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[10]

KKP

B.2 Recognition of autistic symptoms: B.2.5 Update: What are the leading and early symptoms of autism

spectrum disorder?

Consensus-based recommendation Age 18 - 24 months

Infants who are reported by parents or observed at the screening examination

(U7) to have any of the following characteristics:

lack of or reduced tracking of another person's line of sight,

little or no "as-if" play

the suspicion should be checked using an appropriate screening instrument

(B.3).

In addition, the following symptoms can also be considered for diagnostic cla-

rification:

lack or absence of eye contact,

lack of bringing to show objects,

infrequent or lack of finger pointing to draw another person's attention
to something,

weakened or absent reaction to being called by one's own name,

lack of facial reaction or eye contact to other people's expressions of
pain,

Regression or loss of previously acquired skills in language or social in-
teraction,

where parents express increasing concerns about their child's develop-

ment at this time.

If the suspicion is confirmed, the child should be referred immediately to a

centre specialising in the diagnosis of autism spectrum disorders.

Strong consensus (14 out of 14)
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B.2.5.4 Age group 24 months and over
The results of the studies on age 24 months and older are shown in Table 19

No pointing to share interest
All children diagnosed with early childhood autism continued to show here, whereas in children
with autism spectrum disorder half have begun to show. Almost all delayed or typically deve-

loped children pointed to a teddy at this developmental age (Barbaro and Dissanayake 2013).

Lack of eye contact

Also for this age group, abnormalities in eye contact are very salient for autistic children with
early childhood autism, somewhat less so for children with other autism spectrum disorder; they
discriminate very well against typically developed children, but only moderately against

delayed-developed children (Barbaro and Dissanayake 2013).

Missing bring to show
Even at this age, this feature demarcates very well from other disorders and is found in all
children studied with early autism, but only a proportion of children with an autism spectrum

diagnosis (Barbaro and Dissanayake 2013).

Lack of "do-as-you-go™ gameplay.
A proportion of children with an autism spectrum diagnosis (40%) have learned to pretend at
this age, e.g., drinking from a toy cup, but specificity remains excellent, i.e., (almost) all other

children are proficient at "so-doing-as-if" (Barbaro and Dissanayake 2013).

In addition, at this developmental age, any regression or loss of already acquired language and

social skills should be clarified.
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Table 20: Early symptoms from 2 years onwards

Symptoms

Source

Study design

B.2 Recognition of autistic symptoms:

Draft Spec. Type. Spec.

No pointing to share
interest

Lack of eye contact

Missing bring to show

Lack of "do-as-you-
go" gameplay.

Barbaro and Dis-
sanayake 2013

Barbaro and Dis-
sanayake 2013

Barbaro and Dis-
sanayake 2013

Barbaro and Dis-
sanayake 2013

Prospective, popula-
tion-based sample

Prospective, popula-
tion-based sample
Prospective, popula-
tion-based sample

Prospective, popula-
tion-based sample

24

Mon.

24

Mon.

24

Mon.

24

Mon.

50 0,7 12 0,9 11 1,0

50 0,9 12 0,7 11 1,0

50 0,7 12 0,9 11 1,0

50 0,6 12 0,9 11 1,0

85



B.2 Recognition of autistic symptoms: B.2.6 Early symptoms of Asperger syndrome

[11] Consensus-based recommendation for ages 24 months and older:

KKP Young children and preschoolers who are reported by parents or observed in
one of the disease screening examinations (U7-U9) to have one or more of the

following characteristics:

- lack or absence of eye contact,

- lack of bringing something to show for it,

- little or no "as-if" play

- no pointing gesture to show interest

- Regression or loss of previously acquired skills in language or social

interaction,

In addition, the following symptom can also be considered for diagnostic cla-
rification:

- where parents express increasing concerns about their child's develop-

ment at this time

If the suspicion is confirmed, the child should be referred immediately to a

centre specialising in the diagnosis of autism spectrum disorders.

Strong consensus (14 out of 14)

B.2.6 Early symptoms of Asperger syndrome

There is a lack of meaningful, prospective studies for Asperger syndrome. Looking back (i.e.
retrospectively), half of the parents state (Kamp-Becker et al. 2010b) that they had already been
worried before the age of three. However, the specifics given are less specific than for early

childhood autism and concern the following aspects:

e No, little or inadequate contact

e stereotypic behaviour

e Fear of change

e sensory abnormalities

e Striking reaction to approach of other children

e Limited fantasy game

e Makes few offers to share anything (food, toys, etc.)

e Rarely uses the pointing gesture with accompanying eye contact
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e Rarely speaks just to be friendly or sociable, but mostly to communicate needs
or give information.
e Stereotypical use of language

e Compulsive and ritualized behaviors

B.2.6.1 Current situation in Germany

An important role in identifying warning signs of a possible autism spectrum disorder in very
young children in Germany is played by the early detection examinations ("U" examinations)
carried out by paediatricians and adolescent doctors, general practitioners and general practiti-

oners.

Another possibility is now offered by local and regional support systems within the framework
of "early help" for parents and children (from pregnancy and in the first three years of life),
which have been legally anchored in the Federal Child Protection Act since 2012. Knowledge
transfer or training of the professional groups involved here seems to be significant, since be-
havioural conspicuities occurring in the context of autism spectrum disorders are not infre-
quently misinterpreted at first, e.g. as pronounced defiance of a young child, and in the course

of time can provoke dysfunctional pedagogical reactions by the caregivers.

The school entry examination, which is carried out on all children aged 5-6 years, offers a
further opportunity to identify abnormalities or symptoms that may indicate an autism spectrum

disorder and should be referred for specific diagnosis at an appropriate centre.
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B.3 Screening procedure

Text: Leonora Vllasaliu, Christine M. Freitag

Systematic literature search, data extraction: Marianne Menze, Magdalena Schiitz, Stephanie Hoss, Marie Lan-
denberger and Leonora Vllasaliu

Meta-Analyses: Katrin Jensen

B.3.1 Introduction

According to the three-stage system (1. symptoms/2. screening/3. diagnostics), a quick scree-

ning for autism spectrum disorder should be carried out if symptoms are present (B.2), in order

to - if suspicion is confirmed - initiate adequate diagnostics or - if suspicion is not confirmed -
either to have the person clarified with regard to other psychiatric and/or neurological differen-
tial diagnoses or to continue close monitoring with regard to the development of the symptoms.

With regard to this screening process, a great many questionnaires as well as individual obser-
vation instruments have been developed internationally and also systematically studied, only
some of which are available in German translation. Since the present guideline refers exclusi-
vely to the German health care system, evidence-based recommendations are only made in this
chapter for screening instruments that are available in Germany and in German. These include
some non-systematic questionnaires, mainly translated from English, which are mostly acces-
sible via the Internet. If the steering group became aware of these non-validated instruments
during the systematic search process, the instruments are mentioned in this chapter and an evi-
dence-based recommendation is made that these instruments should not be used according to
the current state of knowledge. Such an evidence-based recommendation seems necessary be-
cause there are now numerous internet forums for "self" screening for autistic disorders, espe-
cially for adults, and the results of this "self-diagnosis" are often discussed by those affected

with professional staff from the health and social care system.

Should all individuals be screened for autism and/or are there certain risk groups that should be

screened in any case?

18) When should a child, adolescent, or adult be referred to a medical facility specializing in ASD

diagnosis?

29. what screening tools are available (taking into account age, intelligence, stage of development)?
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B.3.1.1 Procedure for the literature search

As part of the systematic search for screening instruments and evidence for the use of screening
instruments, two systematic searches were first conducted for (1) internationally existing scree-
ning instruments and (2) for screening instruments available in German. A systematic search
for validity studies was then conducted only for the instruments that remained based on the
second search. In addition, a search for reliability studies was conducted. The results of this
search are summarized in the method report. All instruments have at least a satisfactory relia-
bility.

Inclusion criteria
As a certain quality of studies was considered essential, only studies were included,

e in which the reference diagnosis was based on ICD-9/ICD-10 or DMS-IIR/DSM-1V/(-
TR) criteria, or was based on ADOS and/or ADI-R.

e There had to be a control group.

e The autism spectrum group and the control group should be at least N = 10 persons.

o Validity information (sensitivity/specificity) had to be provided so that four-field tables
could be calculated and values compared where appropriate.

(The same inclusion criteria were also applied to the diagnostic studies [see Chap. B.4.]).

Depending on the specifics of the respective instrument, further exclusion criteria were dis-

cussed and applied. These are explicitly mentioned in the description of the results.

B.3.1.2 Use and relevance of screening instruments

Early detection and the associated possibility of early, professional support is important in au-
tism spectrum disorders and can be crucial for the further development of the child (e.g.
Kitzerow et al. 2014; Rogers and Vismara 2008). Screening tools can, on the one hand, help to
improve precisely this early detection, but at the same time, conversely, avoid overburdening
agencies specializing in the diagnosis of autism spectrum disorders. This is particularly relevant
because the diagnostic process for autism spectrum disorders takes a lot of time. Screening
instruments, on the other hand, are more economical; they are often questionnaires that pediat-

ricians and adolescents, for example, can have parents fill out.

Different levels are distinguished for the use of screening procedures. One can either screen
only at-risk groups ("level 2") (e.g. siblings of autism spectrum patients, children with develo-
pmental abnormalities, children with certain genetic syndromes) or the entire population is
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screened ("level 1), which can be done e.g. in U-examinations or school entry examinations.
An important question that is also answered in this guideline is for which of these populations
screening makes sense and which instruments should best be used at which level.

To classify the test quality of the screening instruments investigated below (as well as the di-
agnostic instruments, section B.4), the following guideline values for sensitivity and specificity

were taken from the NICE adult guideline:

>0.9 Excellent
0.8-09 Good
0.5-0.7 Moderate
03-04 Low
<03 Bad

B.3.2 In which individuals is screening for autism spectrum disorders ap-

propriate?

B.3.2.1 Summary from the source guidelines

NICE children (diagnostics)

In this source guideline, the use of screening instruments is only thematically addressed in cases
of already existing suspicion due to first symptoms. The possibility of level 1 screening is not
mentioned, and no risk groups are named in which screening should be routinely performed.
However, several risk factors are considered, as these are considered by the guideline develop-
ment group to be at least as important as a positive screening result in the decision to refer to a
specialist service. The group concludes that the relevant professional should act primarily when
autism-specific symptoms are concurrent with known risk factors, but not when a risk factor is

singularly observable.
NICE Adult
No specific groups of people for whom screening would be appropriate are identified.

It is recommended that the following constellation of symptoms be evaluated for autism spect-

rum disorder:

1. Atleast 1 out of 3:

e Persistent difficulties in social interaction
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e Persistent difficulties in social communication

e Stereotypical behaviors, resistance to change, or limited interests.
AND

2. At least 1 of the following factors (often associated with autism):

o Difficulties in obtaining or maintaining employment/training

e Difficulties in establishing or maintaining social relationships

e Early/current use of mental health services.

e (Neuro)psychiatric history

In adults with intelligence impairment, a clarification is recommended if the following aspects

apply:

o Difficulties in reciprocal social interaction

e Lack of responsiveness to others

e Little to no change in behavior occurred as a function of different social situations.
e Hardly any signs of compassion

e Inflexible routines and resistance to change

e Striking repetitive actions

SIGN

The Scottish guideline explicitly recommends that population-based screening should not be
performed, as no robust instrument for such level 1 screening exists. The decision as to whether
there is a need for diagnostic clarification at a specialist centre should primarily be based on
clinical assessment (for this purpose, SIGN refers to warning signs/symptoms; see also Chapter
B.2 in the present guideline). Screening instruments could at most be used here in a supportive
manner as a kind of structured guide to information gathering; although only two of them are
mentioned at all in the guideline: the CHAT and the M-CHAT. However, it is stressed that
these tools should only be used to gather information about clinical signs suggestive of increa-
sed risk, but not to rule out an autism spectrum diagnosis. Furthermore, SIGN points out that

not all individuals with autism spectrum disorders are detected by such tools, so parents should

be encouraged to seek clarification again if concerns about child development persist.

With regard to screening in at-risk populations (level 2), the working group recommends that
this should be part of routine screening for children and adolescents with developmental delays,
emotional and behavioral problems, and the presence of genetic syndromes. In addition, fami-

lies of autism spectrum patients should be made aware that their siblings are also at increased
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risk. In contrast to level 1 screening, the use of screening instruments is considered appropriate
here. However, none is mentioned by name or recommended, as these are often only developed

for certain age or diagnostic groups.

B.3.2.2 Current situation in Germany, adaptation of the recommendation

In Germany, there is no systematic screening for autism spectrum disorders yet, neither for the
general population, as it would be conceivable e.g. in the context of paediatric U-examinations
or school enrolment examinations, nor for children, adolescents or adults who represent a risk
population, such as siblings of a child with autism spectrum disorder, children with delayed
language development, developmental delay/mental disability, after prematurity or in the case
of certain underlying genetic diseases. To date, no evidence-based findings or recommendations
have been made in this regard.

Based on the evidence below on the validity of screening instruments and the findings of scree-
ning studies conducted to date, the following recommendation is made:
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[12] Evidence-based recommendation
Bowl Question 17 Part 1

A B3 Screening of the entire population of children, adolescents or adults for the
presence of autism spectrum disorders should not be carried out, as the rate
of false positive and false negative results is high for all screening instru-
ments available in German. Screening individuals without further risk fac-
tors or symptoms, followed by a detailed diagnosis of the (false) positive
screened individuals, overloads the specialized services and leads to a
sharp increase in waiting time for individuals who have further pioneering

risk factors (see below), making the diagnosis more likely.

Evidence le- Strong consensus (14 out of 14)

vel: 2 -4
[13] Consensus-based recommendation
Bowl Question 17 Part 2
KKP In the presence of one of the following risk factors and at least one additional

symptom indicating an autism spectrum disorder, screening should be consi-
dered:

- genetic findings in which an increased rate of autism spectrum disor-
ders has been described (e.g. mutation, microdeletion or microduplica-

tion, chromosomal aberration)
- Drug exposure during pregnancy
- Viral infections during pregnancy
- Birth weight < 15009 and/or birth < 32 weeks
- Neonatal seizures

- Sibling with autism spectrum disorder

Strong consensus (14 out of 14)

13 Explanations of the grades of recommendation and levels of evidence can be found in the methods report.
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B.3.3 Who should carry out the screening?

B.3.3.1 Summary from the source guidelines

NICE children (diagnostics)

It is not clear by whom and at which institution the screening should be carried out. It only
mentions "professionals"” who can use the structured information to make a decision on whether
to refer the person to a specialist service. Indirectly, it is implied that the person should be able
to refer to the correct service, as the symptoms of the initial suspicion may also be present in a
range of other conditions. The role of the professional is therefore to gather information that
will support correct referral to the appropriate diagnostic work-up. The NICE paediatric diag-
nostic guideline identifies three key sources that professionals can use to do this: Screening
tools, knowledge about the presence of risk factors and whether these indicate an increased
likelihood of autism spectrum disorders, and other information such as information about the
child's behaviour in different contexts (home, nursery, school) or, if available, information from

other agencies.

NICE adults:
It is anticipated that recognising signs or symptoms of autism spectrum disorder will be neces-
sary across a wide range of health and social care settings. This could be nurses, doctors or

social care workers.

SIGN

It is not specifically stated in the text who should carry out the screening, but rather that the
first presentation could be made to a wide range of institutions, including the health and educa-
tion system as well as social services. However, the text emphasizes the importance of child
health surveillance for early detection and treatment of autism spectrum disorders. General ex-
aminations of child development should therefore be followed by an examination for autism
spectrum disorders. All professionals working with children and adolescents should be familiar
with autism spectrum disorders so that they can be considered as a possible explanation for
norm deviant behavior. Individuals who wish to screen should be well versed in the core symp-
toms, but at the same time be aware of how multifaceted this disorder can be. In particular, the
different levels of ability in terms of language and intelligence should be taken into account, as
well as previous family support, personality and gender of the individual.
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B.3.3.2 Current situation in Germany, adaptation of the recommendation
In Germany, there are currently no studies or recommendations on this topic. The guideline
group makes the following consensus-based recommendation, taking into account the ideas

from the source guidelines and the special circumstances of the German health and social care

system:
[14] Consensus-based recommendation
KKP Screening examinations should only be conducted by health care professio-

nals who are knowledgeable and skilled in mental and developmental disor-
ders and the screening instruments used and their evaluation and interpreta-

tion.

Strong consensus (14 out of 14)

B.3.4 What screening instruments are available and what is their validity?

B.3.4.1 Summary from the source guidelines

NICE children (diagnostics)

Validity data were found on the following instruments in the Child and Adolescent Guidelines:
Social Communication Questionnaire (SCQ); Modified Checklist for Autism in Toddlers (M-
CHAT); Autism Behavior Checklist (ABC); Developmental Behavior Checklist - Early Screen
(DBC-ES); and the Autism Spectrum Screening Questionnaire (ASSQ).

The data are based on a total of 9 studies, 5 of which refer to the SCQ alone. For none of the
instruments are the quality standards for predictive accuracy met, which were defined in ad-
vance by the NICE working group as follows: at least 80% sensitivity and specificity, whereby

the lower value of the 95% confidence interval (95% CI) should not be less than 70%.

This also applies to the subdivision according to age and 1Q groups, insofar as this was possible
on the basis of the studies. In addition, the study quality of all studies was assessed as very low,
so that the working group ultimately does not recommend any of the instruments and does not
assess them as essential for decision-making. Although they could support the decision as to
whether and where the person concerned should be referred further, further information is es-

sential for this. If one of these instruments is used to collect information in a structured way and
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if, after considering all the information, there is still a suspicion of an autism spectrum disorder,
it is recommended that the information collected be forwarded as well, as the working group

expects this to save time.

The following instruments did not meet the inclusion criteria of NICE children, so evidence
was not sought here either: Autism - Tics, ADHD and other coexisting conditions (ATAC), Baby
and Infant Screen for Children with Autism Traits (BISCUIT), Brief Infant-Toddler Social and
Emotional Assessment (BITSEA), Childhood Asperger Syndrome Test (CAST), Children's
Communication Checklist (CCC), Infant/Toddler Checklist of Communication and Language
Development (CHECKLIST), Child Symptom Inventory - 4 (CSI-4), Early Childhood Inventory
- 4 (ECI-4), Early Screening of Autistic Traits (ESAT) questionnaire, Early Social Communi-
cation Scale (ESCS), Gilliam Asperger's Disorder Scale (GADS), Infant/Toddlers Checklist
(ITC), Krug Asperger's Disorder Index (KADI), MacArthur Communicative Development In-
ventories (MCDI), Parental Concerns Questionnaire (PCQ), Scale of Pervasive Developmental
Disorder in Mentally Retarded Persons (PDD-MRS), Pervasive Developmental Disorder Rat-
ing Scale (PDDRS), Pervasive Developmental Disorder Screening Test (PDDST), Repetitive
Behavior Scale (RBS), Screen for Social Intervention (SSI), Strengths and Difficulties Ques-
tionnaire (SDQ), Social Responsiveness Scale (SRS), Screening Tool for Autism in Two-year-
olds (STAT), Young Autism and other developmental disorders Checkup Tool (YACHT-18).

NICE Adult

The following instruments met the inclusion criteria: AQ, SCQ, Autism Behaviour Checklist
(ABC) and the PDD-MRS. However, only the AQ included more than one study. Overall, none
of the instruments meets the previously stated requirements for a good and very compact level

2 screening, so none is_generally recommended. For people with normal intelligence, NICE

adults suggests the AQ-10 (UK version), as the test performance of the different versions is
considered similar and therefore a time-saving version is preferred. For people with reduced

intelligence, none of the instruments studied are recommended.

SIGN
No particular instrument is recommended. The only ones mentioned at all as a possibility for
level 1 screening are the CHAT and the M-CHAT, but their use in a level 1 screening is expli-

citly discouraged.
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B.3 Screening procedure: B.3.4 What screening instruments are available and what is their validity?

B.3.4.2 Current situation in Germany

Of the numerous screening instruments mentioned above, many are also translated into German
and accessible through very different distribution channels. Partly they can be filled out directly
on the internet, partly they can be downloaded from various internet sites and partly they are
sold by companies that distribute psychodiagnostic tests. In each case, there are often different
instructions, different cut-off values, etc., so that the interpretation of the results of a screening
is often very difficult. Within the framework of this guideline, a search was first made for the
screening instruments available in Germany. Only for these instruments a systematic search

and meta-analysis was then followed.

B.3.4.3 Evidence based on current studies
The systematic search for screening instruments available in German resulted in a total of ten

instruments, which are listed in Table 21Among these, no studies could be found for the follo-

wing instruments that would have fulfilled the inclusion criteria, so that no validation of the
following instruments is available: AQ-10, AQ-20, PDD-MRS ( = SEAS-M/PDD-inventory),
EQ-children and EQ-adults. Their use is therefore not recommended. Additionally, in 2015,

after the consensus conference, the DIBAS-R and ASL for screening adults with intellectual
disabilities were published, which will be discussed in more detail in the next revision of this
guideline (Sappok et al. 2015).

For other instruments, either only a single study is available, or very few non-comparable stu-
dies are available, so that no meta-analysis could be calculated. Validity data for these are re-
ported only descriptively in Table 22AQ-adults (Woodbury-Smith et al. 2005; Baron-Cohen et
al. 2001), AQ-short (Freitag et al. 2007), AQ-children (Auyeung et al. 2008), AQ-adolescents
(Baron-Cohen et al. 2006), ASAS (Melfsen, 2005), CAST (Matson et al. 2008a), CHAT (Oos-
terling et al. 2009; Baird et al. 2000; Scambler et al. 2001), MBAS (Kamp-Becker et al. 2005),
and SRS-A (Bolte et al. 2011).

In the meta-analyses for Chapters B.3 Screening Procedures and B.4 DiagnosticProcedures, the

investigated patient group (early childhood autism, Asperger syndrome, atypical autism/PDD-
NOS or full spectrum with all three diagnoses) as well as the investigated control group (clinical
utilization without or with spectrum, healthy subjects) and the cut-offs were examined in detail
in each case. Only if all three characteristics matched could a study be included in a meta-

analysis.
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Table 21: Screening instruments included

Screening tool

Age groups

B.3 Screening procedure: B.3.4 What screening instruments are available and what is their validity?

and Original

cation

publi-

German language publica-
tion/translation

Diagnostic interview for autism,
short version

(ADI-R short version)
Autism Spectrum Quotient, Adult
Version (AQ-Adult)

Autism Spectrum-
Quotient, short version
(AQ-K)
Autism Spectrum-
Quotient, child version
(AQ Child)
Autism Spectrum-
Quotient, child version
(AQ-Adolescent)
The Australian Scale of Asperger’s
Syndrome
(ASAS)
Childhood Autism Spectrum Test
(CAST)

Checklist for Autism in Toddlers
(CHAT)

> 2 years
Adulthood
(> 16 years)

Adulthood
(> 16 years)

4-11 years
< 16 years
Primary

school age

4-11 years

18-30 mon-
ths

Format number  Processing Information

of items  time material
Structured 20-30min.  See Hoffmann et al.,
interview 2013
Question- 50 10 min. autismresearch-
naire (pati- centre.com
ent)
Question- 33 < 10 min. autismresearch-
naire (pati- centre.com
ent)
Question- 50 10 min. autismresearch-
naire (pa- centre.com
rents)
Question- 50 10 min. autismresearch-
naire (pa- centre.com
rents)
Question- 24 5 - 10 min. WWW.aspergersyn-
naire (pa- drome.org
rents)
Question- 37 < 10 min. autismresearch-
naire (pa- centre.com
rents)
mixture of 14 15 min. autismresearch-
question- centre.com
naire (pa- www.autismus-
rents) and koeln.de/CHATFOR
behavioural MULAR.html

observation

Hoffmann et al.
2013

Woodbury-Smith
et al. 2005

Friday et al. 2007
Auyeung et al.
2008

Baron-Cohen et
al. 2006

Garnett and Att-
wood 1995

Scott et al. 2002
Baird et al. 2000;

Scambler et al.
2001

Hoffmann et al. 2013

Friday et al. 2007

Friday et al. 2007
Gundelfinger (a)

or Michel (b)

German translation only as
self rating instead of external

rating
Melfsen et al. 2005

Prothmann (a) and Bélte
(2005) (b) respectively.

Friday (a) and Proth-
mannl14(b) 15respectively.

14 Autism Research Centre, Section of Developmental Psychiatry, University of Cambridge, Douglas House, 18b Trumpington Road, CAMBRIDGE, CB2 2AH, England.

http://www.autismresearchcentre.com

15 https://www.kgu.de/kliniken-institute-zentren/einrichtungen-des-klinikums/kliniken/psychiatrie-psychosomatik-und-psychotherapie/linksdownloads/downloads.html
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Modified Checklist for Autism in 16-30 mon-  Question- 23 <10 min. www.m-chat.org Robins et al. Bolte and Poustka 2005
Toddlers (M-CHAT) ths naire (pa- 2001
rents)

Continued Table 21: Included screening instruments

Screening tool Age Format number  Processing Information  and Original publi- German language publica-
groups of items  time material cation tion/translation
Social Communication Questi-  From 4 Questionnaire <10 min. Purchasable Rutter et al. 2003  Bolte et al. 2006
onnaire (FSK) [formerly: Ques-  years and (parents)
tionnaire on Behaviour and - mental age
Social Communication (VSK);  min. 2
English: SCQ].
Marburg Assessment Scale for 6 -24 Questionnaire 65 20 - 30 min.  Auvailable online at Kamp-Becker et Is German developed
Asperger Syndrome (MBAS) years (parents) Springer al. 2005
Social and Communication Dis- Questionnaire 12 5 min. Appendix Skuse et Skuse et al. 1997  Bolte et al. 2011
order Checklist (SCDC) (parents) al., 2005
Social Responsiveness Scale 251018 Questionnaire 65 15-20 min Purchasable Constantinoand  Bdlte and Poustka 2008a
(SRS) years (parents or tea- Gruber 2005a
chers)
Social Responsiveness Scale for  Adults Questionnaire ex- 65 15-20 min Purchasable Constantinoand  Bdlte et al. 2011
Adults (SRS-A) ternal assessment Todd 2005b
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B.3 Screening procedure: B.3.4 What screening instruments are available and what is their validity?

Table 22: Descriptive validity data

Disease Control group Age group Sensitivity 95% CI Specificity 95% CI Additional notes
AQ adults
AS Healthy KG 16 - 60 years 232 32 0.79 0.67 - 0.89 0.98 0.94 - 0.99 ZBg(f)in-Cohen etal.
AS Al without ASS 18-69 years 100 32 0.77 0.65 - 0.86 0.74 0.54-0.89 Woodbury-Smithet  Authors recommend cut-
al. 2005 off of 26
Special subgroups: Gender
AS 3 Healthy KG & 16 - 60 years 121 32 0.76 0.60 - 0.87 0.96 0.89-0.99 ZBgcf)in-Cohen etal.
AS @ Healthy KG @ 16 - 60 years 111 32 0.92 0.64 - 1.00 0.99 0.94 -1.00 see above
AQ-Short
AS/HFA Healthy KG + fo- Childhood to 341 17 0.89 0.65 - 0.99 0.92 0.88 - 0.94 Friday et al. 2007
rensically  exa- adulthood
mined Pbn
AQ Kids
AUT + Healthy KG 4 - 9 years 1765 76 0.95 0.93-0.97 0.95 0.94 - 0.96 Auyeung et al. 2008
AS/HFA
AUT Healthy KG 4 - 9 years 1417 76 0.95 0.91-0.97 0.96 0.94 - 0.97 see above
AS/HFA Healthy KG 4 - 9 years 1573 76 0.95 0.92-0.97 0.96 0.94 -0.97 see above
AQ Youth
AUT + Healthy KG 98 - 165 181 30 0.89 0.83-0.94 1.00 0.93-1.00 Baron-Cohen et al.
AS/HFA years LY
AS/HFA Healthy KG 103 - 165 102 30 0.90 0.79-0.97 1.00 0.93-1.00 see above
years
AUT Healthy KG 98 - 165 129 30 0.89 0.79-0.95 1.00 0.93-1.00 see above
years
ASAS
AS Al without ASS 6 - 19 years 51 13 0.78 0.52-0.94 0.55 0.36-0.72 Melfsen et al. 2005
CAST
AS Healthy KG 2 - 16 years 29 15 0.71 0.42 - 0.92 0.47 0.21-0.73 Matson et al. 2008a
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B.3 Screening procedure: B.3.4 What screening instruments are available and what is their validity?

Continued Table 22: Descriptive validity data

Disease Control group Age group Cut-  Sensitivity 95% ClI Specificity 95% CI Study Additional notes
Off

AS Healthy KG 2 - 16 years 29 15 0.71 0.42-0.92 0.47 0.21-0.73 Matson et al. 2008a

AUT Healthy KG + 16 - 20 mon- 16235 5 0.20 0.10-0.34 1.00 1.00-1.00  Bairdetal. 2000 Cut-off 5: High risk;
PDD ths

AUT Healthy KG + 16 -20 mon- 16235 2 0.38 0.25-0.53 0.98 0.97-.098  see above Cut-off 2: Medium and
PDD ths high risk

AUT Other  develop- 2 -3years 44 5 0.46 0.27 - 0.67 1.00 0.81-1.00  Scambleretal. 2001
mental disorders

AUT Other  develop- 2 -3 years 44 2 0.65 0.44 -0.83 1.00 0.81-1.00  seeabove

mental disorders

ASS Al without ASS+ 2.5-18years 402 9 0.89 0.84-0.93 0.69 0.62-0.75  Skuseetal 2005
Healthy KG
ASS Healthy KG 4 - 18 years 225 0.87 [0.81,0.92] 0.82 0.71-0.90 Bolte et al. 2011

AS/HFA Al without ASS (MW 11.89,SD 91 104  0.95 0.85-0.99  0.96 0.85-0.99  Kamp-Becker etal.
3.59)

N
o
o
(&3]

HF ASS Al without ASS + 18-79 years 265 67 0.85 0.62 - 0.97 0.82 0.76 - 0.86 Bolte et al. 2011
Healthy KG
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B.3 Screening procedure: B.3.4 What screening instruments are available and what is their validity?

Continued Table 22: Descriptive validity data

Disease Control group Age group Sensitivity 95% ClI Specificity 95% ClI Additional notes

ASS Al without ASS  4-15years 48 60 0.83 0.66 - 0.93 0.38 0.14 - 0.68 Aldridge etal. 2012 Teacher version
ASS Al without ASS  4-17years 316 75 0.66 0.60 - 0.72 0.32 0.20 - 0.47 Warren etal. 2012 Parent version
ASS Healthy KG 4-24years 3207 60 0.95 0.94 - 0.96 0.96 0.95 - 0.97 gg?gnding etal. Parent version
ASS Healthy KG 4 - 19 years 1365 60 0.69 0.66 - 0.73 0.95 0.93-0.97 gg?gnding etal. Teacher version
ASS Al without ASS 4 -18years 442 60 0.75 0.69 - 0.80 0.96 0.92 -0.98 ggg;tantino etal. PRI ANID BB v
sion

ASS Healthy KG 4 - 18 years 225 75 0.80 0.72-0.86 1.00 0.95-1.00 Bolte et al. 2011 Parent version
ASS Al without ASS 11 - 13years 119 60 0.79 0.67 - 0.87 0.67 0.52 -0.80 Charman etal. 2007 Parent version
ASS Selective mutism 6 - 18 years 103 75 0.83 0.71-0.92 0.74 0.59-0.86 Cholemkery et al.

(SM) 2014b
ASS Social phobia 6 - 18 years 98 78 0.80 0.68 - 0.89 0.84 0.69-0.94 see above

(SP)
ASS SM + SP 6 - 18 years 141 75 0.83 0.71-0.92 0.77 0.66 - 0.85 see above
ASS Disruptive beha- 6 - 18 years 110 80 0.76 0.63 - 0.87 0.82 0.69-0.91 Cholemkery et al.

vioural disorders 2014a
ASS ADHD 4-18years 246 75 0.80 0.72 - 0.86 0.78 0.68 - 0.85 Bolte et al. 2011
ASS Anxiety Disorders 4 - 18 years 189 75 0.81 0.74 - 0.87 0.73 0.57- 0.86 see above

16 Consideration of the lower of two total scores (1st total score = parent rating/2nd total score = teacher rating).
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Continued Table 22: Descriptive validity data

Disease Control group Age group Sensitivity 95% ClI Specificity 95% CI Additional notes

ASS @ Healthy KG @ 6-18years 35 64 1.00 0.80 - 1.00 1.00 0.81-1.00 Cholemkery et al.
2014b
ASS & Healthy KG & 6 - 18 years 67 43 0.98 0.88 -1.00 0.96 0.79-1.00 see above
ASS @ Selective mutism 6 - 18 years 34 88 0.82 0.57 - 0.96 0.82 0.57 - 0.96 see above
&
ASS & Selective mutism 6 - 18 years 69 75 0.79 0.64 -0.90 0.81 0.61-0.93 see above
3
ASS @ Social phobia @ 6 - 18 years 34 71 1.00 0.80-1.00 0.71 0.44 -0.90 see above
ASS & Social phobia & 6 - 18 years 63 80 0.74 0.59-0.86 0.90 0.68 - 0.99 see above
ASS @ SM + SP 6 - 18 years 52 71 1.00 0.80-1.00 0.69 0.51-0.83 see above
ASS & SM + SP 6 - 18 years 89 75 0.79 0.64 - 0.90 0.83 0.69-0.92 see above
ASS Al without ASS 2 - 24 years 309 5 0.93 0.88-0.96 0.47 0.39-0.55 Hoffmann et al. in
press
ASS Al without ASS Until 11 years 159 5 0.96 0.87 -0.99 0.45 0.34-0.55 see above
ASS Al without ASS 2 - 24 years 5 0.93 0.81-0.99 0.53 0.34-0.72 see above 1Q <85
ASS Al without ASS 2 - 24 years 5 0.93 0.86 - 0.97 0.46 0.35-0.57 see above 1Q 85-114
ASS Al without ASS 2 - 24 years 5 0.96 0.78 - 1.00 0.46 0.30-0.63 see above >114
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Continued Table 22: Descriptive validity data

Disease

ASS
ASS
ASS

ASS &
ASS &
ASS @
ASS Q

AS

AS

ASS

ASS without
AUT

ASS
AUT

ASS*

Control group

Al without ASS
Al without ASS
Al without ASS

Al without ASS &
Al without ASS &
Al without ASS @
AT without ASS @

ADHD

ADHD

Al without ASS
Al without ASS

Healthy KG
Al without ASS

Al without ASS

Age group

2 - 24 years
2 - 24 years
2 - 24 years

2 - 24 years
2 - 24 years
2 - 24 years
2 - 24 years

(MW: 10.65
SD: 3.19)

Until 11 years

24-92 months

Toddler/Pre-
school

School Age

Toddler/Pre-
school

School Age

105

55

590
25

658
157

173

o o1 o O

6

6
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Sensitivity

0.70
0.63
0.70

0.93
0.65
0.91
0.68

0.82

0.92

0.71
0.43

0.82
0.92

0.64

95% ClI

0.54-0.83
0.52-0.73
0.47 - 0.87

0.87 - 0.97
0.56-0.73
0.71-0.99
0.45-0.86

0.70-0.91

0.74 - 0.99

0.67 - 0.75
0.10-0.82

0.48-0.98
0.85-0.97

0.31-0.89

Specificity 95% CI

0.83
0.69
0.77

0.46
0.72
0.57
0.86

0.93

0.90

0.71
0.89

0.97
0.26

0.96

0.65-0.94
0.58 - 0.78
0.61-0.89

0.37-0.54
0.64-0.79
0.29-0.82
0.57 -0.98

0.81-0.99

0.73-0.98

0.63-0.78
0.65-0.99

0.95-0.98
0.16 - 0.39

0.91-0.98

Additional notes

see above 1Q <85
see above 1Q 85-114

see above >114

see above
see above
see above

see above

Hoffmann et al.
2013

Hoffmann 2013

Corsello et al. 2007
Wiggins et al. 2007

Chandler et al. 2007

Oosterling et al.
2010a

Johnson et al. 2010

Continued Table 22: Descriptive validity data

Disease

Control group

Age group

Sensitivity

Specificity 95% CI

Additional notes
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B.3 Screening procedure: B.3.4 What screening instruments are available and what is their validity?

ASS Healthy KG 4 - 21 years 927 15 0.60 0.56 - 0.64 0.95 0.92 - 0.97 gg?gnding etal.
ASS Healthy KG 4 - 21 years 927 12 0.74 0.70-0.78 0.88 0.84-0.91 see above
ASA without ADHD Children and 122 15 0.60 0.39-0.79 0.95 0.87-0.99 Schwenck and
ADHD teenagers Friday 2014

ASA  with ADHD Children and 97 15 0.91 0.77-0.98 0.95 0.87- 0.99 see above
ADHD teenagers

ASSwithID ID Adults 69 15 0.71 0.48 - 0.89 0.77 0.63-0.88 E(;ggks and Benson

Notes: Al = Clinical Utilization Population, ASD = Full Autism Spectrum, AUT = Early Childhood Autism, AS = Asperger's; HFA = High Functioning Autism, ID = Intellectual Disabilities.
*9 of the 11 ASD subjects have Early Childhood Autism and the other two PDD-NQOS; the authors therefore still tested the autism cut-off suggested in the literature in this population, but this
was not the optimal cut-off determined.
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B.3 Screening procedure: B.3.4 What screening instruments are available and what is their validity?

AQ (different versions) - Autism Spectrum Quotient

The AQ was predominantly tested against healthy control subjects, where it has very good sen-
sitivity and specificity. In contrast, sensitivity and specificity are much lower when differenti-
ating clinical populations. Since especially the sensitivity to clinical comparison populations is
relatively low and the studies consistently show an evidence level of only 3, no recommendation
for the use of the AQ (independent of age) can be made at present.

ASAS - Australian Scale for the Assessment of Asperger Syndrome

A single low-quality study is available. A low specificity was found compared to clinical con-
trol subjects. The sensitivity also appears low for a screening instrument, so that its use cannot

currently be recommended.

CAST - Childhood Autism Spectrum Test

A single low-quality study is available. A low specificity was found compared to clinical con-

trol subjects. The sensitivity also appears low for a screening instrument, so that its use cannot

currently be recommended.

CHAT - Checklist for Autism in Toddlers

The CHAT shows a high specificity but a very poor sensitivity. Since sensitivity is more im-

portant for screening instruments than for diagnostic instruments (see Aldridge et al. 2012) and
the CHAT has meanwhile been replaced by the M-CHAT, this instrument cannot be recom-

mended either.

MBAS - Marburg Assessment Scale for Asperger Syndrome

The MBAS shows excellent validity values in comparison to a clinical utilization population
and is therefore a promising instrument for the detection of high-functioning autism spectrum
disorders. Unfortunately, since the only study currently available has an evidence level of only
3, the MBAS cannot be recommended without reservation at this time. An independent repli-

cation study with a reference standard independent of the instrument should be conducted.
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B.3 Screening procedure: B.3.4 What screening instruments are available and what is their validity?

SRS-A - Scale for the Assessment of Social Responsiveness for Adults

The SRS-A has so far only been tested against a mixed clinical and healthy control group. The
study has an evidence level of 3. Therefore, the SRS-A cannot be recommended without reser-
vation at the moment. An independent replication study with a reference standard independent

of the instrument should be conducted.

Only for 5 instruments were enough comparable studies found so that meta-analyses could be

calculated. The results of these calculations are shown in Table 23

ADI-R short version - collected in interview with parents

The meta-analysis was calculated on the basis of a published study and a study that is currently
in print. Both studies show a low quality with a high risk of bias, because the ADI-R was used
to establish the diagnosis and at the same time the short version was calculated based on the
ADI-R (evidence level 4). Compared with the clinical utilisation population, the studies showed
good sensitivity in primary school children. An independent replication study should be
conducted with a reference standard independent of the instrument, as well as conducting the
ADI-R short version in the interview alone (without the remaining questions of the ADI-R).
Only then can a statement be made about the use of the instrument. Currently, the instrument

cannot be recommended.

FSK ( = SCQ) - Questionnaire on social communication

The FSK is one of the best-studied screening instruments. The officially published cut-off for
the FSK is 15 and has already been investigated in numerous studies. In addition, two other cut-
offs have been proposed, one of which is said to lead to better scores in young children as well
as in high-functioning patients with autism spectrum disorders (Kroger et al. 2011) (cut-off 11)
and the other has been suggested as a separation between early childhood autism and the spect-
rum (cut-off 22). In addition, it is discussed whether the cut-off of 15 is not too high overall,
especially for the range of high-functioning autism spectrum disorders, so that it should be

lowered to improve sensitivity (see Schwenck and Freitag 2014).

The meta-analysis calculated for this guideline shows that at the published cut-off of 15, the
FSK has a good sensitivity > 80% with respect to detecting the full autism spectrum only for
primary school age compared to a clinical utilization population. At preschool age, the sensiti-
vity for a screening instrument is significantly too low, with a sensitivity < 70% for autism and
autism spectrum. The alternative cut-off value of 11 leads to a significantly better sensitivity >

80% for the autism spectrum at this age, although the specificity is significantly reduced.
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B.3 Screening procedure: B.3.4 What screening instruments are available and what is their validity?

Using the cut-off of 22 to separate Early Childhood Autism versus Spectrum and Clinical
Utilization, meta-analysis shows a deterioration in sensitivity from 78% to 68%, but an impro-

vement in specificity from 58% to 85%.

Overall, the study quality is almost consistently very low (see Appendix: QUADAS II tables).
In particular, patient selection, but also the possible lack of blinding of the index test or the fact
that in 3 studies new cut-offs were generated within the same sample in the first place, may
have led to distortions of the data here. Whether blinding was present for the reference standard
Is unclear for most studies. Most studies were assessed with an evidence level of 3, a few with

an evidence level of 2.

M-CHAT - Modified checklist for autism in young children

The M-CHAT has been studied primarily as a level 1 screener. Most of these population-based
studies did not meet the inclusion criteria for the guidelines. Five studies were eligible for in-
clusion in the meta-analysis, of which two (Snow and Lecavalier 2008; Eaves 2006) examine
the M-CHAT as a single-stage procedure and three (Robins et al. 2014, Wiggins et al. 2014,
Canal-Bediaet al. 2011) examine the M-CHAT as a 2-stage procedure with follow-up telephone
or on-site interview. In the 2-stage procedure, the interviewer revisits the items with the pa-
rent/caregiver and also asks for everyday examples. Only the symptoms confirmed in the se-
cond examination are then considered in the evaluation. For the meta-analysis of the two-stage
instruments, the stated sensitivity and specificity values of the respective studies were not adop-
ted, which for this purpose included all negatively screened persons without diagnostic testing
in the healthy control group; instead, only the persons actually evaluated with regard to a correct

diagnosis were used. As a result, the control groups are very small.

The two-step procedure showed an excellent sensitivity of 92% but a low specificity of 46%.
For this two-stage procedure, a double cut-off was used in the studies, which had previously
only been used as separate cut-off options in the single-stage M-CHAT. In the M-CHAT with
follow-up, a child is classified as being at risk for an autism spectrum disorder after the second
interview if either 3 of the total of 23 items were rated as present or if 2 of 6 of the so-called
"key items", which are intended to separate particularly well, are fulfilled.

For the one-step procedure, the M-CHAT with the cut-off of 2/6 key items shows a similar
sensitivity (91%), but a slightly worse specificity (30%). For the cut-off 3 out of 23, however,
it is worse for both values than for the two-step interview.
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The study quality of the individual studies varied greatly and the respective evidence level was
between 2 - 4.

SCDC- Social and Communication Disorders Checklist

Compared to healthy individuals, sensitivity and specificity are relatively high; when clinical
comparison groups were included, specificity was significantly lower. The available studies

have an evidence level of 3. The instrument cannot be recommended at present.

SRS - Scale for the assessment of social responsiveness

The SRS exists as a parent and a teacher version, but it has only been studied well enough with
regard to the parent version, so that a meta-analytical calculation was only possible for this
version. The results of these calculations show that the SRS has moderate to good sensitivities
(0.70 - 0.89) in differentiating individuals with autism spectrum disorders from those who
showed other clinical abnormalities, but only low to good (0.43 - 0.84) specificities. Different
cut-offs have been used for SRS in the scientific literature and have also been consistently re-
ported in different studies. In the present study, the cut-off of 75 shows the best values. The
study quality is very low (see Method Report/Appendix QUADAS-I11), and the evidence level

of the studies is 2 - 3, with significantly more studies showing an evidence level of 3.
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Table 23: Results of meta-analyses for screening procedures

Disease

Control group

Age group

Num-

ber of sons

studies

B.3 Screening procedure: B.3.4 What screening instruments are available and what is their validity?

[\

per-

Cut-
Off

Sensitivity 95% ClI

city

Specifi-

95% ClI

Notes

SCQ (Corsello et al. 2007; Oosterling et al. 2009; Oosterling et al. 2010a; Wiggins et al. 2007; Allen et al. 2007; Eaves 2006; Eaves et al. 2006a; Snow and Lecavalier 2008; Chandler et al. 2007; Charman et al. 2007;
Johnson et al. 2010; Schwenck and Freitag 2014; Warren et al. 2012; Schanding et al. 2012; Kroger et al. 2011).

AUT
AUT

AUT
ASS

ASS
ASS

ASS

ASS
ASS

AUT

Non-AUT
Al without ASS

Al without ASS
Al without ASS

Al without ASS

ADHD
ASD

Al without ASS +

Healthy KG
Healthy KG
Al without ASS

Non-AUT

without

2 - 16 years
Toddler/
Preschool
2 - 16 years
Toddler/
Preschool
School Age

Children and
teenagers

School Age
4 - 28 years
Toddler/

Preschool

2 - 16 years

2
2

747
187

463
1075

1306
193

1129

2470
916

845

15
15

15
15

15
11

15

15
11

22

0.78
0.67

0.68
0.67

0.80
0.85

0.84

0.75
0.84

0.68

0.73-0.82 0.58
042-092 0.75

0.41-0.95 0.79
0.60-0.73 0.66

0.72-0.86 0.77
0.77-0.93 0.78

0.75-0.93 0.95

0.72-0.79 0.98
0.79-0.88 0.53

0.23-1.12 0.85

0.52-0.63
0.48-1.02

0.61-0.97
0.56-0.74

0.58-0.89
0.67-0.89

0.91-1.00

0.95-1.02
0.32-0.73

0.81-0.89
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Continued Table 23: Results of meta-analyses for screening procedures

Disease Control group  Age group Num- N  per- Cut- Sensiti- 95% CI  Specifi- 95% CI  Notes

ber of sons Off vity city
studies

M-CHAT (Eaves 2006; Snow and Lecavalier 2008).

ASS Al without ASS Toddler/ 2 138 2outof 0.74 0.65-0.83 0.42 0.27 -0.57
Preschool 6
ASS Al without ASS Toddler/ 2 138 3 from 0.91 0.85-0.97 0.30 0.16 - 0.44
Preschool 23
M-CHAT with follow-up interview (canal-Bedia et al. 2011; Robins et al. 2014; Wiggins et al. 2014).
ASS Al without ASS + Toddler/ 3 401 2outof 0.92 0.81-1.03 0.46 0.00-1.00
Healthy KG Preschool 6 or 3
out of
23
ADI-R short version (Hoffmann et al. 2013; Hoffmann et al. in press)
ASS Al without ASS 2 - 24 years 2 414 6 0.74 0.57-090 0.83 0.64-1.00 In Hoffmann 2013, only
ASS Al without ASS Until 11 years 2 214 6 0.83 0.66-1.00 0.81 0.64 -0.98 itg with ADHD are in the
SCDC (Bélte et al. 2011; Skuse et al. 2005)
ASS Al without ASS 2.5-18 years 2 687 9 0.88 0.83-0.93 0.38 0.32-0.44
SRS (Aldridge et al. 2012; Charman et al. 2007; Warren et al. 2012; Bolte et al. 2011; Schanding et al. 2012; Bélte and Poustka 2008a).
ASS Al without ASS 4 - 17 years 3 528 60 0.89 0.79-0.98 0.43 0.11-0.75 Parent version
ASS Al without ASS 4 - 24 years 2 3608 75 0.80 0.78-0.82 0.84 0.54-1.15 Parent version
ASS Healthy KG 4 - 18 years 2 897 85 0.76 0.70-0.82 0.79 0.74 - 0.84 Parent version

Notes: Al = Clinical Utilization Population, ASD = Full Autism Spectrum, AUT = Early Childhood Autism, AS = Asperger's.
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B.3.5 For which individuals (age, 1Q, special risk factors, special differential

diagnostic considerations, etc.) should which screening instrument be used?

B.3.5.1 Summary from the source guidelines

NICE children (diagnostics)
No specific instrument is recommended. Although the data of the included 9 studies were also
subdivided and considered according to age groups and IQ, none of the instruments is recom-

mended, not even for special groups, due to the poor validity results and study quality.

NICE Adult

Autism: For the identification of possible autism in a broad spectrum of intellectual, social and
personal abilities, the FSK ( = ASQ/SCQ) and the ABC are recommended. Both tests showed
good sensitivities and specificities as well as relatively good internal consistency. Competitive
validity was sufficient for the ABC and good for the ASQ/SCQ. However, a high risk of bias
in the corresponding validation studies should be considered for both instruments. In addition,
the clinical utility of the FSK (= ASQ/SCQ) is questionable, as it is not freely available and can

only be used with the permission of the developers.

High-Functioning Autism: Only the AQ (all versions) is recommended for identifying possible

autism at 1Q > 70. The 50-item AQ shows good sensitivity and excellent specificity at a cutoff
of 32, good to excellent sensitivity at a cutoff of 26, but only low to moderate specificity. The
20-item AQ showed moderate sensitivity and specificity, and the 21-item AQ showed excellent
sensitivity and good specificity. The 10-item AQ showed moderate sensitivity and excellent
specificity in the Japanese version and good sensitivity and excellent specificity in the British
version. Internal consistency and discriminant validity were good for all AQ versions, while
retest reliability was good for the 50-item AQ but unacceptable for the 21-item AQ and the 10-
item AQ. The 50-item AQ also showed good interrater reliability. In general, a high risk of bias
in the corresponding validation studies and concerns about applicability should be considered.
Overall, the clinical utility of the AQ is rated as good, as it can be performed quickly and is

available online free of charge.

Intelligence impairment: Only the PDD-MRS is recommended for the identification of pro-

found developmental disorders in persons with intelligence impairment. It shows good sensiti-
vity and specificity, interrater reliability, retest reliability and internal consistency. However, a
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high risk of bias as well as concerns about the applicability in the corresponding validation
studies should be taken into account.

For the identification of autism in individuals with intelligence impairment, the recording of
specific autistic behaviors, independent of formal diagnostic instruments, has also been re-
ported. Here, the presence of at least 2 out of 5 autistic features (minimal language; low social
interaction; lack of empathy; inflexible routine actions; stereotyped behaviors) is associated

with the best sensitivity and specificity.

Women: No instrument exists that is specific to this population. However, it is suggested that
autism spectrum disorders may be underdiagnosed in females compared to males. Possible
reasons cited include better social, language, and communication skills, fewer inappropriate
specific interests, and less aggressive and hyperactive behavior in girls, as well as a tendency
for girls who appear socially withdrawn to be more likely to be assessed as "shy." A possible

interaction with other mental impairments should be noted.

Older persons: No instrument exists that is specific to this population. However, it is noted that

autism spectrum disorders may be under-diagnosed in the elderly, particularly in light of the
initial introduction of autism disorder in the DSM-III in 1980. Other behavioral or medical

problems may present additional barriers to identification.

Ethnic minorities: No instrument exists that is tailored to specific ethnic groups. However, va-
rious studies indicate underdiagnosis in various ethnic minorities compared to white patients.
This is true for dark-skinned children, Asian and Hispanic children (especially those with intel-
ligence impairment), and Moroccan and Turkish children.

Transgender persons: No instrument exists that is specific to this population. However, it is

noted that autism spectrum disorders may be underdiagnosed in female-to-male transsexuals.
In addition, there may be an increased prevalence of autism spectrum disorders of 6% in young

people with gender dysphoria.
SIGN

There is no allocation of instruments to specific groups; rather, no specific instrument is recom-
mended, precisely because these are often aimed at specific age or diagnostic groups (e.g. spe-
cifically for Asperger's syndrome), so that the choice is based on this and none can be recom-

mended in general.
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B.3.5.2 Evidence based on current studies
For all of the results that follow, it should be noted at the outset that apart from the age groups,
the data can again only be reported descriptively, as there are not enough studies that look at

other subgroups at all, or do so similarly enough for them to be summarised.

SRS: The results of the calculated meta-analysis only refer to a broad spectrum of childhood
and adolescence; no data are available here for special subgroups or only for the very small,
middle age range of 11 - 13 years, from which no recommendation for a specific age group can
be derived. The SRS has also been further investigated with regard to its ability to differentiate
between autism spectrum disorders and anxiety disorders - specifically social phobia and sel-
ective mutism (Cholemkery et al. 2014b, Bolte et al. 2011). Compared to the separation of
healthy subjects, the values are, as expected, significantly worse, but the sensitivity is still in
the good and specificity in the moderate to good range. If one still separates here according to
gender, the values for women and girls are better, but for boys and men somewhat worse. The
differentiation of autism spectrum disorders and ADHD (Bolte 2010) as well as disruptive be-

haviour disorders (Cholemkery et al. 2014a) also shows moderate to good values.

SCDC: The SCDC is intended for children and adolescents and has only been studied for this
broad age range. Therefore, no validity data are available for specific age subgroups. Distinc-
tions according to 1Q are not available. However, it was tested in comparison to both the ADHD
and anxiety disorder control groups. With ADHD as the comparison group, there was a very
good sensitivity of 90% but an extremely poor specificity of 29% for cut-off 8 and a good
sensitivity of 85% and slightly better but still lower specificity of 43% for cut-off 9. In the case
of anxiety disorders, the situation is quite similar: for a cut-off of 8, the sensitivity is 90% and

the specificity 34%, and for cut-off 9, the values for sensitivity are 87% and for specificity 44%.

ADI-R Short Version: In differentiating autism spectrum disorders from ADHD, the ADI-R
Short Version shows excellent sensitivity and specificity scores. The cut-off of 5 also shows
excellent sensitivity scores in all three 1Q subgroups (<85, 85 - 114, > 114), but only low to
moderate specificity scores. It was also examined separately by gender. Both the cut-off of 5
and that of 6 again show excellent sensitivity values in girls and women, but only low to mo-
derate specificities. For the male gender all values are rather moderate. Furthermore, the instru-
ment was meta-analytically examined for the age range of 2 - 11 years. Here it showed good

sensitivity and specificity values.

FSK = SCQ: The FSK has been studied mainly in preschool and school age, where it shows

good values especially for school age. In toddler/preschool age, the proposed lower cut-off of
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11 led to an improvement in sensitivity from 67% to 84%, but specificity decreases from 66%
to 53%. For adults without intelligence impairment, studies in this regard are still lacking, so

that no statement can be made about the suitability of the FSK.

However, the FSK has been studied in adults with intelligence impairment (Brooks and Benson
2013). In this population, it has only moderate sensitivity and specificity. In contrast, when
separating autism spectrum disorders from ADHD, it usually shows good to excellent sensiti-

vities and specificities.

Johnson and colleagues (2010) have also investigated the question of how the validity of the
FSK turns out in the risk population of premature infants. They found a good sensitivity of 82%

and an equally good specificity of 88%.

The FSK was also examined in comparison to ADHD (Kroger et al. 2011; Schwenck and Frei-
tag 2014). Both studies showed that this comparison yields quite good results, but that a lower
cut-off is better suited for this differentiation. With a cut-off of 11, Krdger and colleagues
(2011) found a sensitivity of 87% and a specificity of 83% for examinees with an 1Q > 70,
whereas in the study by Schwenck et al. (2014) only a sensitivity of 80% and a specificity of
69% for the same comparison. Schwenck et al. (2014) therefore even recommend to choose a
cut-off of only 10 (sensitivity: 84%, specificity: 65%). The risk of bias is high due to the poor
study quality.

M-CHAT: The M-CHAT has only been studied for very young children. For results see chapter
3.4.

For High Functioning Autism and Asperger's, specific instruments such as the MBAS and the
ASAS have been developed. The MBAS shows good scores, but replication studies are lacking.

The studies on the ASAS are insufficient (see above).

With regard to the age groups, the age-specific AQs show very good values, but only in com-
parison to healthy persons. The clinically relevant question of validity in relation to a clinical

utilisation population was hardly investigated.

[15] Evidence-based recommendation
Bowl question 29
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Due to the insufficient study quality, none of the existing instruments can be
recommended as mandatory for screening. A diagnosis can neither be made

nor ruled out on the basis of screening instruments alone.

For toddlers from the age of two, the 2-step M-CHAT (Modified Checklist
for Autism in Toddlers) can be used to confirm a suspicion regarding an au-
tism spectrum disorder. However, the specificity is very low, so the results

must be interpreted very cautiously.

Several cut-off values exist for the FSK (Social Communication Question-
naire). It can be used with preschool and elementary school children regar-
ding all autism spectrum disorders with a cut-off value of 11 (higher sensiti-
vity, lower specificity), especially when it comes to the differential diagnosis
of ADHD. The cut-off value of 15 shows a somewhat more balanced sensiti-
vity and specificity in school children and adolescents, but can be judged as

moderate overall.

The MBAS (Marburg Assessment Scale for Asperger's Syndrome) can be
used from primary school age up to adolescence for the questioning of a

high-functioning autism spectrum disorder.

The SRS (Social Responsiveness Scale) can be used from preschool to ado-
lescence. The cut-off value of 60 shows a high sensitivity but a low specifi-
city. The cut-off value of 75 leads to a more balanced sensitivity and specifi-
city (both > 80) and also separates high-functioning autism spectrum disor-
ders relatively well against ADHD, social behaviour disorders, social

phobia and selective mutism.

The SRS-A (Social Responsiveness Scale for Adults) and the AQ (Autism
Spectrum Quotient) can be used in adulthood in individuals without intelli-
gence impairment, but the specificity is very low, so the results must be inter-

preted very cautiously.

The FSK (Social Competence Questionnaire) can be used with adults with

intelligence impairment.
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The SEAS-M (Scale for the Assessment of Autism Spectrum Disorders in the
Less Abled) can be used with children, adolescents, and adults with intel-

ligence impairment.

In addition, the following recommendation is taken from NICE adults:

In adults with intelligence impairment, the following behaviors should prompt

diagnostic workup:

e Poor reciprocal social interaction; this includes
o Limited interaction with others (e.qg., distant, disinterested, or un-
usual behavior)
o Only interactions from which a benefit is derived
o Naive or unusual social approach
e Lack of responsibility towards others and/or one-sided interactions
e Behaviour changes little or not at all in response to different social situ-
ations
e No or little social demonstration of empathy
¢ Rigid routines and resistance to change
e Noticeable repetitive activity (e.g., finger mannerisms) especially in
stressful situations or when emotions are expressed.
If two or more of these behaviors are present, the individual should be referred

to a service specializing in autism spectrum disorder.

Other screening instruments should not currently be used due to poor study

quality.

Evidence:  gi0ng consensus (14 out of 14)

2-4
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B.3.6 What conclusions should be drawn in case of positive as well as negative

screening results?

B.3.6.1 Summary from the source guidelines

NICE children (diagnostics)

A positive result could support the decision to refer the individual to a specialist service, but
may also be an indication of the presence of another condition and therefore not sufficient in
itself to make that decision. A negative result does not rule out the presence of autism spectrum

disorder.

NICE Adult
If the AQ-10 score is greater than 6, or if there is a strong clinical suspicion of autism spectrum

disorders, the individual should be referred to a specialized agency for diagnosis.

In individuals with intelligence impairment, the following behaviors should lead to diagnostic

clarification:

e Poor reciprocal social interaction; this includes
o Limited interaction with others (e.g., distant, disinterested, or unusual behavior)
o Only interactions from which a benefit is derived
o Naive or unusual social approach

e Lack of responsibility towards others and/or one-sided interactions

e Behaviour changes little or not at all in response to different social situations

e No or little social demonstration of empathy

¢ Rigid routines and resistance to change

¢ Noticeable repetitive activity (e.g., finger mannerisms) especially in stressful situations

or when emotions are expressed.
If two or more of these behaviors are present, the individual should be referred to a service

specializing in autism spectrum disorder.

SIGN
If the screening result is positive, the affected person should be referred to a specialized agency

for diagnostic clarification. If the result is negative, it should not be assumed that the child does
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not have an autism spectrum disorder. The parents or guardians should therefore be encouraged
to return if their concerns about the child's development remain.

B.3.6.2 Current situation in Germany, adaptation of the recommendation

In Germany, there is currently no standardised use of screening instruments; the handling of a
positive or negative result also varies greatly. Relatively often, a negative screening result
seems to lead to the exclusion of the diagnosis, although false negatives can occur with any
instrument. In the FSK, the cut-off value of 16 is often used, which leads to a high number of

false negatives.

[16] Consensus-based recommendation
Bowl question 18

KKP In case of clinical suspicion and a positive screening result, the affected per-
son should be referred to an agency specializing in the diagnosis of autism

spectrum disorders.

In the case of a negative screening result, a different approach should be ta-
ken.

1. If an autism spectrum disorder also seems clinically unlikely and pa-
rents/caregivers/affected person report no other specific symptoms, an au-
tism spectrum disorder can thus be ruled out. The relevant psychiatric,
somatic and/or genetic differential diagnoses should be clarified if there

are clinical indications in this regard.

2. If clinically an autism spectrum disorder seems likely and/or parents/care-
givers/affected person also report corresponding symptoms, either a
prompt re-presentation or - after clinical assessment - a referral to a centre

specialising in autism spectrum disorder diagnostics should be made.

Strong consensus (14 out of 14)
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B.4 Diagnostic procedures

Christine M. Friday

Collaboration: Ms. Vllasaliu, Ms. Menze, Ms. Schiitz: Systematic literature search, data extraction diagnostic
studies

Data extraction of history studies in preschool age: Ulrich Hagenah

Meta-analysis: Katrin Jensen

B.4.1 Introduction

After a positive screening result (see B.3), a detailed diagnostic clarification of the suspected
autism spectrum disorder must take place. This diagnostic clarification also includes differential
diagnostic considerations and additional clarification of internal neurological and psychiatric
comorbid diseases (see B.5) as well as clarification of findings (see B.6) and recommendations
for therapy (Part 2). In addition to the key questions mentioned below, the suggestion was taken
from the source guidelines to add an introductory section on the qualifications of the professi-
onal groups that perform autism-specific diagnostics as well as on correspondingly meaningful

care structures.

The following key questions are answered and recommended in the text:

16. at what earliest can ASD be reliably diagnosed?

20. what information should be used to make a diagnosis (self-history, external history, behavioural
observation, psychological performance diagnostics), and what should the procedure be?

21) How should the different information be integrated to arrive at a diagnostic assessment?

What are the minimum requirements for the diagnostic process? What diagnostic information must
be provided to physicians, psychologists, parents or guardians, and potential victims?

23. which standardized diagnostic procedures exist and how are they to be scientifically evaluated
in relation to the clinical diagnosis (e.g. ADI-R, ADOS)?

24. how high is the agreement for an ASD diagnosis across different diagnostic instruments?

25. how to deal with contradictory results?

26. what is the significance of the internal neurological examination in the context of diagnostics?
27 What is the significance of a human genetic examination in the context of diagnostics?

What is the significance of instrumental diagnostics?

B.4.2 Care structures and diagnostic teams

B.4.2.1 Summary from the source guidelines
The NICE child/adult guidelines and the SIGN guideline recommend, based on clinical con-

sensus, that the diagnosis of autism spectrum disorders should be made by specialist autism
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diagnostic services and as part of a team. Appropriate training in the recommended diagnostic
tools and in autism spectrum disorders in general and the relevant differential diagnoses and
comorbid conditions is expected in all source guidelines. The team should include the following

persons:
NICE children (diagnostics)

Paediatrician and/or child and adolescent psychiatrist, speech therapist, clinical and/or educati-
onal psychologist. If necessary, in addition or within easy reach: Child neurologist, occupatio-
nal therapist, special needs teacher/teacher, social worker, outreach health service, if paediatri-
cian or child and adolescent psychiatrist not on the central team, then also within easy
reach/close cooperation. A case coordinator should be appointed who is the contact person for
the parents or guardians and the patient and coordinates the diagnostic examinations.

NICE Adult
No statements on specific professions, only a general statement that each investigation should
be team-based and that different professions with the appropriate skills for a comprehensive

investigation should be part of the team.

SIGN
No statements on specific professions, just general statement that different professions should

be involved to ensure accurate diagnosis.

B.4.2.2 Current situation in Germany, adaptation of the recommendation

De facto, the diagnosis of an autism spectrum disorder is usually carried out in specialized
facilities in Germany as well. However, very different professional groups with very different
qualifications are represented in the facilities, and there is not always a doctor present in the
facilities. The latter, in particular, appears to be necessary because of the complex (differential)
diagnostic constellations, which include not only mental disorders but also neurological and
internistic clinical pictures. The improved diagnostic performance of appropriately trained
teams compared to examinations by individual diagnosticians from different disciplines has
rarely been empirically investigated. A recently published small study from Sweden showed
that team-based examination resulted in significantly more accurate and better estimates of the
diagnosis of autism spectrum disorder in preschool children than examination by a single indi-
vidual (. A further study is included in the NICE children's guidelines which showed relatively

low agreement (Kappa = 55-56%) between individual examiners and the results of a diagnostic
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team, which has also been used to justify the recommended diagnosis in specialist teams

(Mahoney et al 1998).

[17]

KKP

Consensus-based recommendation

Key question 20 (procedure, structural requirements)

The comprehensive diagnosis of suspected autism spectrum disorders should

be carried out in a specialised centre. An appropriate number of such centres

should be available nationwide.

With regard to the diagnosis of children and adolescents, the following com-

petence should be present in this position:

Skills in the use of specific diagnostic tools

Differential diagnostic skills regarding all psychiatric and somatic
comorbidities

Skills in performing an internal medicine-neurology examination and
correctly interpreting the results.

Skills in the test psychological investigation of language development
and cognitive development

Skills in professional counselling with regard to therapeutic, educati-

onal and social issues

The diagnosis should be made in consultation with a specialist in child and

adolescent psychiatry and psychotherapy or a specialist in child and adolescent

medicine who is specially qualified for this purpose.

With regard to the diagnosis of adults, the following competence should be

present in this post:

Clinical diagnostic skills

Differential diagnostic skills with regard to all psychiatric/psycholo-
gical and somatic comorbidities

Skills in performing an internal medicine-neurology examination
Skills in the test psychological examination of cognitive performance

abilities
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- Skills in professional counselling with regard to therapeutic, occupa-
tional and social issues as well as the application of the ICF
The diagnosis should be made with the involvement of a specialist in psychi-
atry and psychotherapy or a specialist in neurology and psychiatry or neuro-
logy.
Strong consensus (14 out of 14)

B.4.3 With whom should the diagnostics be performed?

B.4.3.1 Summary from the source guidelines
In addition to history taking (if possible) and examination of the patient, including direct beha-
vioral observation, all three source guidelines recommend that others in the patient's close en-

vironment be consulted to obtain good information regarding early development.

NICE children (diagnostics)
Not explicitly mentioned, but implicitly assuming the presence and involvement of parents or

guardians in the diagnostic process.

NICE Adult
A family member or other respondent who knows the patient's personal history and early deve-
lopment should be involved. If this is not possible, at least other documents, such as reports

from school, should be consulted.

SIGN
Not explicitly mentioned, but implicitly assuming the presence and involvement of parents or

guardians in the diagnostic process.

B.4.3.2 Current situation in Germany, adaptation of the recommendation

In the field of diagnostics in children and adolescents, the guardians must always be included
in the diagnostic process alongside the patient, if only for legal reasons, but especially because
of their role as (usually) parents or guardians and as necessary informants in the context of the
case history. In the field of diagnostics in adults, the case history should ideally be taken with

the patient and other relatives who, in the best case, can provide information about the patient’s
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early childhood development (parents or guardians, older siblings). Friends and relatives can

also provide information at least on the current daily routine and lifestyle.

[18] Consensus-based recommendation

Key question 20 (Information base)

KKP In addition to the person suspected of having autism spectrum disorder, at
least one close person who has known the person with suspected autism spect-
rum disorder since childhood should be included in the diagnostic process. In
addition, other documents from childhood and biography such as reports from
kindergarten, school reports or doctor's letters/test results etc. should be con-
sulted in order to obtain as objective a picture as possible regarding early de-
velopment, behaviour and skills in childhood. The absence of external medi-
cal history and documents from childhood does not necessarily prevent the

diagnosis in adults.

Strong consensus (13 out of 13)

B.4.4 Necessary and variable components of diagnostics

B.4.4.1 Summary from the source guidelines

The source guidelines concur in recommending, to varying degrees of differentiation, the follo-
wing components in the diagnostic process (see guideline synopsis on history): Current con-
cerns/questions of the affected child/adolescent/adult and caregivers/guardians, current and
early autism-specific symptomatology, developmental history including pregnancy and birth
history, family history, examination of comorbid mental and physical illnesses, current
strengths and weaknesses, necessary support and treatment needs, education of the affected
individual and their family/caregivers/guardians. Further genetic and instrumental examina-

tions are recommended depending on corresponding clinical symptoms.

In addition, a physical examination is recommended in the NICE Children (Diagnostics) gui-

deline and the SIGN quideline.

Only in SIGN is there an evidence-based recommendation to use structured interviews with

parents or guardians and standardised behavioural observation.
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Standardized assessment of language and cognitive development is not recommended in any of
the source guidelines.

The performance of laboratory or instrumental examinations is recommended in all source gui-
delines based on the anamnestic findings and the results of the physical examination as not
mandatory, but only indicated accordingly.

In detail, NICE Children (Diagnostics) recommends the following diagnostic approach:

1. Questions from parents or guardians, questions from the child/adolescent

2. Child's/young person's experience at home, at school and in terms of social support

3. Developmental history with focus on autism-specific symptoms according to ICD-10 or
DSM-1V, if necessary with the help of an autism-specific diagnostic instrument.

4. Direct behavioural observation of interaction with other persons, observation of social and
communicative skills as well as stereotypic behaviours according to ICD-10 or DSM-1V, if
necessary with the help of an autism-specific diagnostic instrument.

5. Medical history including pregnancy, birth and family history, longitudinal and cross-sec-
tional physical diseases

6. Physical examination

7. Differential diagnostic considerations

8. Systematic investigation of possible disorders commonly found in autism spectrum disor-
ders.

9. Description of a profile that formulates strengths, skills and weaknesses as well as support
needs, which includes direct references to educational-therapeutic interventions that take
into account the family and school context.

10. Informing the child/adolescent and the parents or guardians about the results of the exami-

nation.

In detail, NICE adults recommends the following approach:

Central symptoms of autism spectrum disorder cross-sectionally and longitudinally

1. Early history of development

2. Additional current behavioral and psychological problems

3. Influence of symptoms on current level of functioning in terms of personal well-being,
social skills, education and occupation.

4. Organic and mental disorders cross-sectionally and longitudinally; demand for untreated

complaints
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Additional developmental neurological abnormalities

Recording of necessary individual support measures, e.g. with regard to personal and social
life organisation, training/occupation and housing options

Assessment of suicidality, aggression potential and challenging behaviours

Recording of necessary support measures for family, siblings, carers and partners
Comprehensive disclosure of the outcome of the diagnostic assessment. This should include
a comprehensive and informative profile of individual strengths and weaknesses, suicida-
lity, potential for aggression, and challenging behaviors, as well as a physician's letter. The
physician's letter should include: autistic symptomatology and its expression; comorbid
mental or physical illness; behavioral problems; current speech, language, and communica-
tion skills; skills in personal, social, occupational, and school settings; risk to self and
others; patient's influence on family, partners, caregivers, and their needs; influence of

social and material environmental factors.

In detail, SIGN recommends the following procedure:

1.

10.
11.

Medical history collection including a parent interview to assess autism-specific symptoms,
e.g. ADI-R (2+), 3di (2+), DISCO (3).

Direct behavioural observation of the child/adolescent with regard to autism-specific symp-
toms, e.g. ADOS (evidence level 2+)

Contextual and functional information about daily living skills outside the clinical situation
from as many different sources as possible to create an individual profile of strengths and
weaknesses

Comprehensive examination of speech, language and communication skills as well as lan-
guage comprehension; formulation of related support needs

Examination of cognitive, neuropsychological and adaptive skills can be performed
Ergotherapeutic or physiotherapeutic examination can be carried out clinically indicated in
addition.

Internistic-neurological examination (special focus on neurological abnormalities and signs
of dysmorphia)

Clinically indicated: Karyotyping, fragile X syndrome, other genetic causes.

EEG in linguistic regression after the age of three years

Clinically indicated: Hearing test

Clinically indicated: additional diagnosis of comorbid behavioral, psychological, and phy-

sical disorders.
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B.4.4.2 Current situation in Germany, adoption of the recommendations from the source

guidelines

There is no empirical study on the current standard of diagnosis of autism spectrum disorders

in Germany. In principle, the guideline group therefore recommends that the recommendations

stated in the source guidelines be predominantly adopted and formulates a general recommen-

dation here, based on the information in the source guidelines. Since it is common practice in

Germany to assess cognitive and language development using standardised tests, and this is

also very well justified in terms of content (see B.4.8 below), a more specific recommendation

IS made in this regard than in the source guidelines. The general recommendations formulated

here are elaborated in more detail in the following subsections of this chapter, which are pre-

dominantly evidence-based.

[19]

KKP

Consensus-based recommendation

Key question 20 (information, process), Key question 21 (minimum requirement)

The diagnostic workup for suspected autism spectrum disorder should include

at least the following elements at all ages (children, adolescents, adults)

1.

Cross-sectional and longitudinal symptom recording based on ICD-10 cri-
teria for F84.0, F84.1 and F84.5

Anamnesis with detailed recording of ICD-10 symptoms in pre-school
and school age (own and external anamnesis) as well as current symp-
toms; general developmental anamnesis, medical and psychiatric anam-
nesis, documentation of possible risk factors.

Direct observation of behaviour

For children and adolescents: Standardized developmental diagnostics or
multidimensional cognitive testing, as far as feasible.

If a language development disorder is suspected: standardised recording
of language development

Recording of the current level of functioning with regard to personal-fa-
mily, school and professional aspects

Internistic-neurological examination

Clinically indicated laboratory and instrumental examinations
Clarification of existing internal-neurological and psychiatric comorbid

diseases

10. Clarification of the result of the diagnostics (see B.7)
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11. Formulation of a targeted therapy recommendation regarding autism
spectrum disorder as well as comorbid conditions.

Strong consensus (14 out of 14)

B.4.5 Content of the anamnesis survey

B.4.5.1 Summary from the source guidelines
For general contents, see above B.4.4.

Regarding the use of standardized procedures for taking medical histories, the source guidelines

recommend the following:
NICE children (diagnostics)

The following instruments, in which a standardized interview is conducted with parents or care-
givers, were included in the systematic review: Autism Diagnostic Interview, original version
and revised version (ADI/ADI-R); Developmental, Dimensional and Diagnostic Interview
(3di); Gilliam Autism Rating Scale (GARS); Development and Well-Being Assessmen
(DAWBA); Parent Interview for Autism (P1A); Diagnostic Interview for Social and Commu-
nication Disorders (DISCO). Only the studies on the ADI(-R), and one study on the GARS and
the 3di were eligible for inclusion in the systematic review. The quality of all included studies
was rated as very low. The guidelines also aimed to investigate the diagnostic validity of the
corresponding instruments in four different groups, (1) preschool age (0-5 years), (2) primary
school age (6-11 years), (3) secondary school (12-19 years); in addition, one (4) subgroup of
children and adolescents with intelligence impairment was also investigated. The following
recommendations are made: For the diagnosis of early childhood autism (ICD-10: F84.0) and
a general diagnosis from the spectrum (autism, Asperger syndrome (F84.5), or atypical autism
(F84.1)), the ADI-R (in combination with the ADOS) can be used in preschool children and
across age groups, as well as in mentally retarded children; the 3di can be used for the diagnosis
of a disorder from the spectrum (without differentiation of subdiagnoses) across age groups.
However, sensitivities and specificities were often below 80% (with the exception of the 3di).
Overall, the assessment in the NICE children's guidelines is as follows: The guideline group
notes that the clinical utility for using these tools is uncertain (even in combination). Only a
general recommendation is made to use a combination of a structured interview with direct

behavioural observation. Furthermore, it is warned against uncritically using the results of the
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standardized instruments with regard to the corresponding achieved values for the diagnosis,

since false positive and false negative results are possible with all instruments.

NICE Adult

The following instruments were included in the systematic review, in which a standardized
interview (sometimes in combination with questionnaire examination) is conducted with the
parents or guardians or the patient himself: Adult Asperger Assessment (AAA) with Autism
Spectrum Quotient (AQ) and Empathy Quotient (EQ); Autism Spectrum Disorders-Diagnosis
for Intellectually Disabled Adults (ASD-DA); Asperger Syndrome (and high-functioning au-
tism) Diagnostic Interview (ASDI); ADI-R; 3di; DISCO; Ritvo Autism and Asperger's Diag-
nostic Scale (RAADS); Ritvo Autism and Asperger's Diagnostic Scale - Revised (RAADS-R).
At least one diagnostic validity study was available for each of the following: AAA, ADI-R,
ASD-DA, ASDI, RAADS, RAADS-R. All instruments were tested for validity exclusively with
respect to the diagnosis of early childhood autism, except for the AAA and ASDI, whose studies
also included individuals with Asperger syndrome. Inter-rater and re-test reliability data are
also available for all of these instruments with the exception of the AAA, RAADS, and
RAADS-R. The ASD-DA showed good inter-rater and re-test reliability. Here, the ASD-DA
showed very poor scores, while the other interviews showed good to adequate scores. Based on
the available evidence, the guideline group did not recommend a specific instrument but indi-
cated that the following interviews with adults of average intelligence could be used: AAA,
ADI-R, ASDI, and RAADS-R; for adults with intelligence impairment, only the ADI-R was

recommended.

SIGN

Annex 3 lists all questionnaires, diagnostic interviews and direct behavioural observations that
were systematically examined. The use of ADI-R and 3di is recommended, with limitations of
DISCO, as only reliability but no sufficient validity data were available.
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[20] Consensus-based recommendation

Key question 20 on the general content of the case history with the parents or guardians and
the (adolescent and adult) patients

KKP The medical history should include the following aspects:
Current symptoms and reason for presentation.

Pregnancy and birth anamnesis with detailed questioning of risk factors
Developmental history

Care and education situation from infancy to adolescence

Educational history

Hobbies and friendships

Evidence of repetitive, stereotyped behaviours

Somatic anamnesis with current physical complaints and substance use

© © N o o b~ w DB

Previous pre-treatment and support measures

[EEN
o

. Previous social/youth welfare measures, previous measures for participa-
tion in working life

11. Current psychiatric comorbid symptoms (including clarification of suici-

dality and self-injurious behaviour).

12. Family history

Strong consensus (14 out of 14)

B.4.5.2 Current situation in Germany, formulation of own recommendations

Generally, in Germany, a detailed history regarding symptom course, development, school and
vocational education, psychiatric and medical comorbidity as well as treatment history and fa-
mily history is taken in the course of a child and adolescent psychiatric as well as adult psychi-
atric examination. Key points are summarized below in the consensus-based recommendations.
In general, the history here is not (semi-)standardized, but free-form. In addition, a (semi-)stan-
dardized interview is usually conducted with the caregivers or even with the patient him/herself
in order to record autism-specific symptoms. The use of such an interview (beyond the contents
of the non-structured general anamnesis) is evaluated in the following evidence-based and with
regard to the clinical relevance including the corresponding training effort. For this purpose, a
renewed systematic search for literature as well as the performance of a meta-analysis (if pos-
sible) was carried out, since the evaluation criteria of the existing source guidelines were very

different, the texts within individual source guidelines partly contained contradictory statements
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regarding the tables and across the source guidelines the recommendation to perform certain

instruments was heterogeneous.

B.4.5.3 Updating the evidence

No study was found regarding the content of the general medical history. For this reason, a
recommendation is formulated based on clinical consensus and available data on epidemiology
(A.3), course (A.4; B.4.13) and risk factors (A.5).

Regarding diagnostic instruments, a systematic search for internationally used (semi-)struc-
tured interviews was conducted. Only instruments published after 1980 were included. Subse-
quently, studies on the diagnostic validity of these instruments were systematically searched
for, the data extracted for a possible meta-analysis, the quality of the validity studies assessed
(QUADAS-II) and - in the case of valid instruments - data on reliability systematically supple-
mented (see method report on this guideline in extra document).

The following (semi-)structured interviews with parents or guardians or the (adult) patient him-
self were found (the most recent version listed in each case): AAA, ABI, ADI-R, ASD-DA,
ASDI, DISCO-11, DCL-TES from DISYPS-I1I (Diagnostic System for Mental Disorders ac-
cording to ICD-10 and DSM-IV for Children and Adolescents - I1), 3di, 3di short version. Of
these, the following are interviews with close caregivers/parents/guardians: ABI, ADI-R, ASD-
DA, ASDI, DISCO-11, 3-di, 3di short version. The DCL-TES is a clinical checklist for child-
hood and adolescence in which, based on the specific but not structured information collected
from the history and direct behavioral observation, the symptom criteria for all autism spectrum
disorders according to ICD-10 and DSM-1V-TR can be reviewed by the clinical investigators.
The AAA is a combination of questionnaire and interviews for adults with V.a. high-function-
ing autism spectrum disorder. In addition, although it is a self-report questionnaire, the
RAADS-R was also included as it is referred to as a ‘diagnostic tool' for the adult domain and
is also recommended in the NICE adult guideline. As there are hardly any interviews in the

adult diagnostic field, this seemed a useful addition.

A meta-analysis could only be calculated for the ADI-R and the new ADI-R infant algorithm

(toddler); the results for the other studies are described descriptively.
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ADI-R (Autism Diagnostic Interview-revised)

The ADI-R was developed to capture the diagnosis of early childhood autism according to ICD-
10 and DSM-IV criteria. There is only one algorithm for autism in the original version, not for

other autism spectrum disorders.

In the history of the instrument, it was therefore first investigated whether the diagnosis of early
childhood autism can be validly made with the instrument; a mixed group of individuals with a
spectrum diagnosis (Asperger's syndrome, atypical autism/PDD-NOS) together with a clinical
utilization population often served as a comparison group. In addition, there are studies that
included only clinical utilization populations or populations with certain defined clinical cha-
racteristics, such as language developmental delay, as a comparison group. Historically later,
the diagnostic question changed to whether the ADI-R validly captured spectrum diagnoses. To
this end, studies were conducted that examined autism and spectrum diagnoses together as the
diagnostic target group, and the clinical comparison group in each case was a clinical utilization
population. Individual studies had only spectrum diagnoses without autism as the diagnostic
target group. Below are the results of these above comparison groups systematically by age
group. Most studies did not differentiate by 1Q (intelligence impairment present or absent), and

both the autism (spectrum) group and the control group each show a very broad 1Q spectrum.

All studies on the ADI-R have a consistently high risk of bias with regard to patient selection,
which means that sensitivities and specificities may be overestimated in these studies (see Me-
thod Report/Appendix). In some studies, the reference text was unclearly described and the
index test was not independent of the reference test, which also lowers the quality of the studies.

All studies were positively assessed with regard to applicability in QUADAS-II.
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Table 24: ADI-R - toddler and preschool age; research question: diagnosis of early childhood
autism; different control groups

Comparison group (1): children on the spectrum without autism and clinical utilisation popula-

tion.

Comparison group (2): Clinical utilisation population
Question ADI-R Number  Sens 95% ClI Spec 95% ClI

Studies

@ Toddler and Early childhood autism ver- 4 0,80 0.75t00.84 0,82 0.60t00.93
preschool age  sus nonautism spectrum and
clinical utilization popula-

tion.
@  Toddler and Early childhood autism ver- 4 0,78 0.54t00.92 091 0.84t00.96
preschool age  sus clinical utilization popu-
lation.

Note: Studies included in the analyses were for (1) Gray et al. 2008; Le Couteur et al. 2008; Mazefsky and Oswald 2006; Risi
et al. 2006 and for (2) Le Couteur et al. 2008; Mazefsky and Oswald 2006; Wiggins and Robins 2008; Lord et al. 1994.

Table 25: ADI-R - toddler and preschool age; Question: Any diagnosis on the autism spectrum,
including autism; comparison group: clinical utilization population.

Question ADI-R Number  Sens 95% ClI Spec 95% CI

Studies

Toddler and pre- Autism spectrum diagnosis 0,70 0.37to 0,80 0.60 t0 0.92
school age (autism, Asperger's, PDD- 0.91
NOS) versus clinical utiliza-
tion population.

Note: Studies included in the analyses were Wiggins and Robins 2008; Gray et al. 2008; Kim and Lord 2012b.

Table 26: ADI-R - toddler and preschool age; research question: diagnosis from the spectrum
without autism; comparison group: clinical utilisation population

Question ADI-R Number  Sens 95% ClI Spec 95% CI
Studies
Toddler and pre- Spectrum diagnosis without 1 0,34 0.18to 0,92 0.73t00.99
school age autism (Asperger's, PDD- 0.54

NOS) versus clinical utiliza-
tion population.

Note: Data refer to the study by Le Couteur et al. 2008.

Table 27: ADI-R - Broad age range 2-22 years; research question: diagnosis of early childhood
autism; comparison group: ASD without early childhood autism and clinical utilization
population.

Question ADI-R Number  Sens 95% ClI Spec 95% CI
Studies
Mixed age group  Early childhood autism versus 0
children and y- nonautism spectrum and clini- 5 0,90 .88t00.92 0,69 0.55 to 0.80
outh cal utilization population.

Note: Studies included in the analyses were Corsello et al. 2007; de Bildt et al. 2004; Papanikolaou et al. 2009; Risi et al.
2006; Tsuchiya et al. 2013.
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Table 28: Broad age range between 5-20 years; research question: diagnosis from the autism
spectrum; comparison group: clinical utilization population

Age Question ADI-R Number  Sens 95% ClI Spec 95% ClI
Studies
Mixed age group Autism spectrum diagnosis
children and y- (autism, Asperger's, PDD- 1 0,72 0.61to 0,79 0.69 to 0.87
outh NOS) versus clinical utiliza- 0.80

tion population.

Note: Data refer to the study by de Bildt et al. 2004.

In addition, there is a small study that had children and adolescents with early childhood autism
(N =11) as a target group and examined children with a language development disorder (N =
16) as well as partially psychiatric comorbid diagnoses as a comparison group (. The study
yielded a high sensitivity of 91% as well as a specificity of 94%, but should be viewed with
caution due to the small sample size and the high risk of bias errors.

No study on adults met the inclusion criteria for diagnostic studies in the guidelines.

The studies presented above show that the diagnosis of early childhood autism can be made
relatively validly with the published cut-off of the ADI-R at preschool age; however, the spect-
rum diagnoses of Asperger's syndrome or atypical autism are often not detected with the instru-
ment (low sensitivity). This is due to the original intention of the instrument to validly detect
the diagnosis of early childhood autism.

The inter-rater reliability of the ADI-R can be considered good (kappa 70-95%), but only after
appropriate training.

Further developments of the ADI-R algorithm (without DSM-5):

In order to also validly collect spectrum diagnoses with the instrument, three studies attempted
to define a "spectrum cut-off" for the diagnoses of Asperger's syndrome and atypical au-
tism/PDD-NQOS for the ADI-R. The cut-off used was comparable in two studies (Corsello et al.
2007; Risi et al. 2006): A spectrum diagnosis can be assigned if either the autism criteria for
"Social Interaction” and "Social Communication” or for "Social Interaction” and for "Social
Communication - 2 points™ or for "Social Interaction -2 points" and for "Social Communica-
tion" or for "Social Interaction -1 point” and for "Social Communication - 1 point™ are met.
However, the autism spectrum group was defined differently. In the first study, only children
and adolescents with a spectrum diagnosis were included. Both sensitivity and specificity were
below 80% (Risi et al. 2006); in the other study, autism and spectrum were combined; sensiti-

vity was > 80%, but specificity was not (.
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These two studies did not include the domain of stereotypic behaviour in the assessment. This
was only done in one study (Le Couteur et al. 2008). Here, the following definition was exa-
mined as a possible "spectrum™ cut-off: age of onset before 3 years, autism criteria met in two
of the three domains (social interaction, communication, stereotypic behavior, and special in-
terests). The sensitivity for autism and spectrum diagnoses was significantly >80% with this
cut-off, but the specificity was also significantly lower.

Therefore, both new algorithms for the autism spectrum do not show better validity than the
ADI-R.

Another development relates to new ADI-R algorithms for young children under the age of 4.
For children under four years of age, the published ADI-R codes items only in terms of current
behavior. This algorithm showed low specificity particularly for non-verbal children under 4
years of age, whereas it performed well for verbal children with single words under 4 years of
age (sensitivity >80%, specificity >80%), but again showed low sensitivity and specificity for
children who were already speaking sentences at this age, in each case compared to a clinical
use population (Kim and Lord 2012b, 2012a). Therefore, a new algorithm was developed for
each of the different groups under 4 years of age (non-verbal; single words, speech in sen-
tences), which also included only one cut-off value (instead of 4 domain cut-off values in the
ADI-R). The values reported below are for the so-called “clinical cut-off", which was chosen
to provide balanced sensitivity and specificity. Only data for the "clinical utilization population
without healthy children” comparison are shown; when healthy children were included in the
comparison group, specificity was higher in each case, as expected (Kim and Lord 2012b,
2012a; Kim et al. 2013).

Table 29: ADI-R - Infant Algorithms 12 - 47 Months
Age/Properties Question ADI-R Number  Sens 95% CI Spec 95% CI

Studies

@ Age12-21 mon-  Autism spectrum diagno- 2 0,86 0.82t00.89 0,76 0.64t00.88
ths or non-verbal sis (autism, Asperger's,
21-47 months PDD-NOS) versus clini-
cal utilization population.
@ Age 21-47 mon-  Autism spectrum diagno- 2 096 0.93t00.98 0,77 0.67t00.86
ths, single words sis (autism, Asperger's,
PDD-NOS) versus clini-
cal utilization population.
@) Age 21-47 mon-  Autism spectrum diagno- 2 085 07610095 0,77 0.62t00.92
ths, single sets sis (autism, Asperger's,
PDD-NOS) versus clini-
cal utilization population.

Notes: The two studies consulted for these calculations were Kim et al. 2013 and Kim and Lord 2012b.
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Summary Assessment ADI-R:

With the currently published autism cut-off, the diagnosis of early childhood autism versus
autism spectrum and/or clinical utilization population can be made relatively valid in preschool
age. In mixed age groups from childhood to adolescence, the instrument also shows very good
sensitivity for this question, but the specificity is somewhat lower (comparison group: clinical
utilization population). For adulthood, the study situation is not sufficient.

The spectrum diagnoses Asperger syndrome and atypical autism are not adequately covered

by the published autism cut-off by the ADI-R (especially too low sensitivity).

In the age range between 12 - 47 months, the new toddler algorithm with skill-specific items
and cut-off values also seems to capture the autism spectrum relatively well. However, inde-

pendent replication studies should still be conducted here.

In the field of older children and adolescents, published alternative ADI-R cut-off values have
so far not shown sufficient diagnostic validity for this question and have also not been replica-
ted.

The above statements on validity refer exclusively to a lege artis completely conducted inter-

view in the corresponding standardized sequence of items.

Data on the diagnostic validity of the ADI-R in combination with behavioral observation in-

struments are not shown here, but under B.4.7.

A clinical disadvantage of the ADI-R is that it takes a long time to administer (approx. 2-3
hours). As with all autism diagnostic instruments, appropriate training to achieve high inter-
rater reliability is initially necessary before implementation, and should also be repeated occa-

sionally to maintain the standard.

AAA (Adult Asperger Assessment)

The instrument is based on results of the AQ and EQ, additionally results of the interview with
the adult patient are coded in the three diagnostic domains according to DSM-IVTR/ICD-10.
The corresponding publication does not contain sufficient data to calculate diagnostic validity
(Baron-Cohen et al. 2005).

ABI (Autistic Behavior Interview)

No validity studies were found for the ABI.
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ASD-DA (Autism Spectrum Disorders-Diagnosis for Intellectually Disabled Adults)

The ASD-DA was examined in one study (Matson et al. 2008c). Adults with autism or spectrum
diagnosis (PDD-NOS) with intelligence impairment were studied in comparison to a population
with mentally retarded patients. Diagnostic validity was inadequate mainly due to low specifi-
city (ROC-AUC 0.74, SE 0.03; sensitivity 0.86, specificity 0.62 at cut-off = 19).

ASDI (Asperger Syndrome (and High-Functioning Autism) Diagnostic Interview)

The ASDI was developed specifically for the diagnosis of high-functioning autism spectrum
disorders from primary school age into adulthood. However, the corresponding study does not

contain sufficient data on diagnostic validity (Gillberg et al. 2001).

DISCO-11: Diagnostic Interview for Social and Communication Disorders schedule
(DISCQ), 11th revision
The DISCO-11 is a parent interview for which a study is available (Maljaars et al. 2012). Here,

preschool and primary school children with all diagnoses from the entire autism spectrum were
compared with a clinically inconspicuous group as well as with a group of mentally handi-
capped children. Compared to the clinically normal group, the diagnostic validity was excellent
(sensitivity 100%, specificity 95%); compared to the group of mentally retarded children, the
diagnostic validity was also relatively good (sensitivity 79%, specificity 87%). The quality of
the study was good except for a possible risk of bias in patient selection. A replication study is
not yet available. Reliability studies on the DISCO-11 are also not available. Various previous

versions of the DISCO were not included in the systematic search and meta-analysis.

DCL-TES from DISYPS-11 (Dopfner et al. 2008)

To date, no validity or reliability studies are available for this diagnostic checklist.

RAADS-R (Ritvo Autism Asperger Diagnostic Scale-Revised)

This scale is a self-report instrument for adults with autism spectrum disorder from the high-
functioning range to be completed with the assistance of the clinician. The scale contains 80
items, each with 4 response options on a Likert scale. With a cut-off of 65 (which was self-
determined in the study), it showed a sensitivity of 97% and a specificity of 100% with respect
to detecting a diagnosis from across the autism spectrum compared with a mixed psychiatric
and healthy comparison group. Test-retest reliability was > 76% in all groups. The quality of

the study is reduced due to the establishment of the cut-off in the same population in which

137



B.4 Diagnostic procedures: B.4.5 Content of the anamnesis survey

validity was investigated. A replication study from Sweden comparing healthy adults with pa-
tients with autism spectrum disorder reached a similar result, but with a higher cut-off of 72
(AUC = 0.96, SE 0.012, 95% CI 0.94 - 0.98); sensitivity 91%, specificity 93%). The study
showed a high internal consistency of the total scale (92%) and a 3-6 month re-test reliability
score of the total scale of 80%. The quality of the study is also reduced due to the establishment
of the cut-off in the same population in which validity was investigated. Studies with purely

clinical comparison populations are pending.

3di (Developmental, Dimensional and Diagnostic Interview)

The long version of the 3di was studied in a sample of 6-16 year old children and adolescents
with any diagnosis on the autism spectrum compared to a child and adolescent psychiatric
utilization population (Skuse et al. 2004). The cut-off of the 3di corresponds to the criteria of
the ADI-R: social interaction 10; communication 8, stereotypic behaviour 3. The diagnostic
validity was excellent with a sensitivity of 100% and a specificity of 98%. The study shows
low quality in the application of the reference standard and there is a risk of bias in patient
selection. A replication study has not yet been performed. The inter-rater reliability regarding
autism spectrum disorders is good, regarding unaffected controls it is rather low. The instrument
and the evaluation software are not freely available and also not commercially available, but
are only made available after training with the authors.

3di short version

The short version of the 3di was studied in a sample of children and adolescents with mean age
9.8 years (SD = 3.3) and mean 1Q =89.7 (SD = 21.1) with any diagnosis on the autism spectrum
compared to a child and adolescent psychiatric utilization population (Santosh et al. 2009). The
cut-off was optimised within the study: social interaction 11.5; communication 8, stereotypic
behaviour 5. Diagnostic validity was calculated separately for all three domains and was
excellent with sensitivity > 90% and specificity >85% for all domains. The study shows low
quality in the application of the reference standard and there is a risk of bias in the patient
selection, the index test and the reference standard. A Thai replication study, which defined
different cut-offs, showed a low sensitivity (>60%) and specificity (>75%) in all domains (.

Reliability data are not available.

The clinical situation in autism diagnostic services/institutions is usually such that only child-
ren/adolescents/adults with developmental delay, intellectual disability and/or psychiatric

symptomatology are diagnosed in detail and - according to these guidelines - after a positive
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screening finding (B.3) or very clear clinical indication symptoms (B.2). Therefore, as a basis
for the evidence-based recommendation regarding the use of standardized scales for autism
diagnosis, only studies with control groups of children/adolescents/adults with developmental

delay and/or intellectual disability or with another mental disorder were included.

[21] Evidence based statement

Key Question 23 Part 1: What standardized diagnostic procedures exist and how are they
to be scientifically evaluated in relation to clinical diagnosis (e.g. ADI-R, ADOS)?

0 As the validity of the different diagnostic instruments was tested against the
reference standard “clinical diagnosis by experienced clinicians™ in each
case, no comparison can be made between the validity of the instruments and

the validity of the clinical judgement.

Evidence Strong consensus (14 out of 14)
level No stud-
ies available.

[22] Evidence-based recommendation

Key Question 23 Part 2
A standardized instrument (interview with parents or guardians/patients)

. should be used as part of the diagnostic process for clinically complex ques-
tions.
Preschool children - questioning early childhood autism: ADI-R.
Children of preschool age - questioning Asperger syndrome or atypical
autism: currently no valid German-language instrument available.
Children of primary school and adolescent age (all 1Q ranges) - ques-
tion early childhood autism: ADI-R. Children of primary school and ado-
lescent age without intelligence impairment - question autism, Asperger
syndrome or atypical autism: ADI-R.
Adults of all intelligence levels - question of autism, Asperger's syn-
drome or atypical autism: currently no instrument recommended.
None of the above instruments are recommended as mandatory for the di-

agnosis of autism spectrum disorders.
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- Sources: see evidence tables in the appendix.
Evidence

level 2-4

Strong consensus (14 out of 14)

B.4.6 Psychopathological findings and direct observation of behaviour

B.4.6.1 Summary from the source guidelines
For general contents, see above B.4.4.

Regarding the use of standardized procedures for psychopathology and behavioral observation,

the source guidelines recommend the following:

NICE children (diagnostics)

Here, only the ADOS (Diagnostic Observation Scale for Autistic Disorders) without and in
combination with ADI-R is assessed as diagnostically valid for the following diagnoses in pre-
school age as well as in mentally retarded children and adolescents. Study quality is described
as very low. The clinical appraisal and recommendation of the NICE children's guidelines is as
follows: The guideline group notes that the clinical benefit to using ADOS (even in combina-
tion) is uncertain. Only a general recommendation is made to use a combination of a structured
interview with direct behavioural observation in the diagnostic process. Furthermore, it warns
against uncritically using the results of the standardized instruments with regard to the corres-
ponding achieved values for the diagnosis, since false positive and false negative results are

possible with all instruments.

NICE Adult

Module 4 of the ADOS-G and the MASC (Movie for the Assessment of Social Cognition) are
discussed here. No diagnostic validity studies are available for the MASC. Module 4 of the
ADOS-G is described as sensitive (moderate to excellent) and specific (good to excellent) as
well as reliable. The duration of the examination is described as adequate. It is recommended

to use the ADOS-G Module 4 especially for complex differential diagnostic considerations.

SIGN
Here the use of the CARS (Childhood Autism Rating Scale) as well as the ADOS is recom-

mended to support the diagnosis.

140



B.4 Diagnostic procedures: B.4.6 Psychopathological findings and direct observation of behaviour

B.4.6.2 Current situation in Germany, formulation of own recommendations

In Germany, a psychopathological finding is always collected in the course of a child and ado-
lescent psychiatric as well as adult psychiatric examination. There are no statements in the
source guidelines on the diagnostic validity of the psychopathological findings with regard to a
diagnosis from the field of autism spectrum disorders, nor are there any studies on the nature
and validity of a common psychopathological finding. Clinically, it should be noted that both
the commonly used psychopathological findings based on the CASCAP-D (Ddpfner et al. 1999)
in childhood and adolescence and the AMDP system for adults (Arbeitsgemeinschaft fur
Methodik und Dokumentation in der Psychiatrie (AMDP), 2007) are not suitable for making
an autism spectrum diagnosis, as the central aspects of restricted social interaction and commu-
nication, the specific stereotypic behaviors and special interests, as well as sensory aspects can-
not be adequately captured by these instruments. For this reason, it seems necessary to resort to
autism-specific behavioral observation instruments in order to validly capture behavior, self-
experience as well as autism-specific diagnostic criteria. In the following, the use of such in-
struments will be evaluated evidence-based and with regard to clinical relevance including the
corresponding training effort. For this purpose, a renewed systematic search for literature as
well as the performance of a meta-analysis (if possible) was conducted, since the evaluation
criteria of the existing source guidelines were very different, the texts within individual source
guidelines contained partially contradictory statements about the tables, and the recommenda-
tion for the implementation of certain instruments was heterogeneous across the source guide-

lines.

B.4.6.3 Updating the evidence

First, a systematic search for internationally used diagnostic observation instruments was
conducted. Subsequently, studies on the diagnostic validity of these instruments were systema-
tically searched for, the data extracted for a possible meta-analysis, the quality of the validity
studies assessed, and - in the case of valid instruments - data on reliability systematically supp-
lemented (see method report).

The following (semi-)standardized behavioral observation instruments have been published up
to and including June 2013: ADOS, ASD-OC, BOS, CARS. A meta-analysis could be calcula-
ted for the ADOS and the CARS. The results of the meta-analysis on diagnostic validity are
presented below. The additional results on study quality and inter-rater and re-test reliability
regarding valid instruments are presented in detail in the Methods Report/Appendix. The study
quality of most studies was rather low; most studies showed a high risk of bias.
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ADOS (Autism Diagnostic Observation Scale for Autistic Disorders)

The ADOS is a standardized observation instrument that contains four modules that are used
depending on the child's/adolescent's/adult’s linguistic, cognitive and social-interactive skills.
The ADOS-2, which was published in German in 2015, also contains a toddler module; in ad-
dition, revised algorithms were developed for modules 1-3. Since the instrument is widely used
and both versions are expected to be used in Germany in the future, the results of the meta-
analysis for the individual modules (original algorithms and revised ADOS-2 algorithms) are
reported separately below. Studies that did not differentiate between the modules were not

considered in the meta-analysis.

The ADOS/ADOS-2 generally has the disadvantage that long-term and intensive training is
required and that regular training should be conducted to maintain high inter-rater reliability

within and between teams.

ADOS MODULE 1
Original algorithm (Lord et al. 2000)

(non or little speaking children)

Table 30ADOS Module 1 pre-lingual - original - target group: early childhood autism; autism cut-
off of the ADOS used;- different comparison groups

Comparison Group 1: Clinical Utilization Population Including Spectrum Without Autism
Comparison Group 2: Clinical Utilization Population without Autism Spectrum
Age/Skills Question ADOS Number  Sens 95% ClI Spec 95% CI

Studies

(@ Child, noneto  Autism versus non-autism 0,85 0.79t0091 090 0.85t00.96
single words  spectrum and clinical utiliza-
tion population.
@ Child, none to Autism versus clinical 2 0,83 0.74t00.89 095 0.67 to 1.00
single words utilization population

Notes: Studies included in the analyses were for (1) Le Couteur et al. 2008; Gray et al. 2008 and for (2) Le Couteur et al.
2008; de Bildt et al. 2009.

Table 31ADOS Module 1 pre-lingual - original - target group: autism spectrum without autism
(i.e., Asperger syndrome, atypical autism/PDD-NOS); spectrum cut-off of ADOS used;
comparison group clinical utilization population.

Age/Skills Question ADOS Number  Sens 95% ClI Spec 95% ClI
Studies
Child, none to Spectrum without autism vs. 1 1,00 0.79t01.00 0,67 0.49t00.81
single words clinical utilization population

Notes: Data are based on Le Couteur et al. 2008.
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Since children assessed with ADOS Module 1 show very different skills, recent articles have
additionally divided this group into two different groups (no speech and single words), for

which revised algorithms (ADOS 2) have been developed.

ADOS MODULE 1

(non-speaking children/no words)

Original algorithm (Lord et al. 2000) vs. Revised algorithm or ADOS-2 (Gotham et al. 2007;
Poustka et al. 2015).

Table 32: ADOS Module 1 pre-linguistic - Original vs. Revised - Target group: early childhood
autism; autism cut-off of the ADOS or the revised ADOS-2 used, different control groups.

Comparison Group 1: Clinical Utilization Population Including Spectrum Without Autism
Comparison Group 2: Clinical Utilization Population without Autism Spectrum
Age/Skills Question ADOS (origi- Number  Sens 95% CI Spec 95% CI

nal algorithm) Studies
@ pre-language Autism versus clinical 4 092 087t0098 0,83 0.72t00.94
utilization population
Age/Skills Question ADOS - 2 Number  Sens 95% CI Spec 95% ClI
(Revised algorithm) Studies
@ pre-language Autism versus non-au- 098 088t0o1.00 0,82 0.48t00.98
tism spectrum and clini- 1
cal utilization population.
@ pre-language Autism versus clinical 4 087 0.79t0093 0,78 0.62100.89

utilization population
Notes: Studies included in the analyses were for (1) Gotham et al. 2008; Gotham et al. 2007; Molloy et al. 2011; Oosterling
et al. 2010b (Original and Revised Algorithm) and for (2) Gray et al. 2008.

Table 33: Module 1 pre-lingual - Original vs. Revised - Target group: autism spectrum with
autism; spectrum cut-off of the ADOS or the revised ADOS-2 used; comparison group: clinical
utilization population without ASD.

Age/Skills Question ADOS (original al-  Number  Sens 95% ClI Spec 95% CI

gorithm) Studies
pre-language Autism and autism spectrum 098 0.93t01.00 042 0.22t00.65
versus clinical utilization po- 2
pulation.
Age/Skills Question ADOS - 2 (Revised Number  Sens 95% ClI Spec 95% CI
algorithm) Studies
pre-language Autism and autism spectrum 094 0.89t0097 061 0.28t00.86
versus clinical utilization po- 3
pulation.

Notes: Data from Molloy et al. 2011; Oosterling et al. 2010b were included in the first comparison for the original algorithm,
and data from Molloy et al. 2011; Oosterling et al. 2010b; Gray et al. 2008 were included in the second comparison for the
Revised algorithm.
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Table 34: ADOS Module 1 pre-linguistic - Original vs. Revised - Target group: autism spectrum
without autism; spectrum cut-off of the ADOS or the revised ADOS-2 used; comparison group:
clinical utilization population without autism spectrum.

Age/Skills Question ADOS (original al- Number  Sens 95% ClI Spec 95% CI

gorithm) Studies
pre-language Spectrum without autism vs.
clinical utilization population 3 0,90 0.79t00.96 0,53 0.33t00.72

Age/Skills Question ADOS - 2 (Revised Number  Sens 95% ClI Spec 95% CI
algorithm) Studies
pre-language Spectrum without autism vs. 0,85 0.76t00.95 0,60 0.27t00.92
clinical utilization population 3

Notes: Data for both comparisons are based on Gotham et al. 2007; Molloy et al. 2011; Oosterling et al. 2010b.

ADOS MODULE 1

(Few words/some words)

Original algorithm vs. revised algorithm or ADOS-2

Table 35: ADOS Module 1 few words - Original vs. Revised - Target group: early childhood
autism; autism cut-off of the ADOS or the revised ADOS-2 used; different comparison groups.

Comparison Group 1: Clinical Utilization Population Including Spectrum Without Autism
Comparison Group 2: Clinical Utilization Population without Autism Spectrum

) Question ADOS (original ~ Number
Age/Skills Sens 95% ClI Spec 95% CI

algorithm) Studies

) - - —_—
Single words Au_t!sm_versus clln!cal 4 0.75 0.57 10 0.87 0,98 0.63 10 1.00
utilization population

Age/Skills Question ADOS - 2 (Revi-  Number
95% ClI 95% ClI

sed algorithm) Studies

@ Single words  Autism versus non-autism -

spectrum and clinical utiliza-
tion population.
@  Single words Autism versus clinical
utilization population

Notes: Studies included in the analyses were for (1) Original algorithm Gotham et al. 2008; Gotham et al. 2007; Molloy et al.

2011; Oosterling et al. 2010b; for (1) Revised algorithm only Gray et al. 2008 and for (2) Revised algotithm Gotham et al.

2008; Gotham et al. 2007; Molloy et al. 2011; Oosterling et al. 2010b; de Bildt et al. 2009.

1 089 0.79t0095 0,86 0.76t00.94

5 090 0.78t00.96 0,88 0.68100.96
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Table 36: ADOS Module 1 few words - Original vs. Revised - Target group: autism spectrum with
autism; spectrum cut-off of the ADOS or the revised ADOS-2 used;Comparison group: clinical
utilisation population without autism spectrum.

Age/Skills Question ADOS (original al- Number  Sens 95% ClI 95% CI
gorithm) Studies
Single words Autism and autism spectrum 2 0,87 045t00.98 0,76 0.46t00.93
versus clinical utilization po-
pulation.
Age/Skills Question ADOS - 2 (Revised Number  Sens 95% ClI 95% CI
algorithm) Studies
Single words Autism and autism spectrum 3 0,85 0.65t00.95 0,48 0.08t00.90
versus clinical utilization po-
pulation.

Notes: Data from Molloy et al. 2011; Oosterling et al. 2010b were used for both comparisons. For the meta-analysis on the
Revised Algotithm, validity data were also extracted from the article by Gray et al. 2008.

Table 37: ADOS Module 1 few words - Original vs. Revised - Target group: autism spectrum
without autism; spectrum cut-off of the ADOS or the revised ADOS-2 used; comparison group:
clinical utilisation population without autism spectrum.

Age/Skills Question ADOS (original al- Number  Sens 95% ClI Spec 95% CI

gorithm) Studies

Single words Spectrum without autism vs. 0,81 0.63t0091 0,76 0.591t00.87

clinical utilization population 5
Age/Skills Question ADOS - 2 (Revised Number  Sens 95% ClI Spec 95% CI

algorithm) Studies

Single words Spectrum without autism vs. 5 0,89 0.71t0096 0,73 0.591t00.84
clinical utilization population

Notes: Data from Gotham et al. 2008; Gotham et al. 2007; Molloy et al. 2011; Oosterling et al. 2010b; de Bildt et al. 2009
were used for the analyses in both cases.

Summary ADOS and ADOS-2, Module 1: Module 1 of the ADOS (original algorithms) has a
good diagnostic validity for autism (sensitivity > 80%, specificity > 80%); for the autism spect-

rum an excellent sensitivity but a non-sufficient specificity < 70% is given. Differentiating the
children into "pre-linguistic" and "single words" shows the following result: for the autism
question, both the original ADOS and the ADOS-2 have an excellent sensitivity > 90% and
specificity > 80% for the "pre-linguistic™ children; for the "single words" children, the ADOS-
2 is superior to the original algorithm because of the slightly increased sensitivity, showing a
sensitivity > 80% and specificity > 80%. With regard to autism spectrum diagnoses (Asperger
syndrome, atypical autism), both versions do not show sufficient specificity for the "pre-lingu-
istic” children; in the area of children with single words, both algorithms are comparable (sen-
sitivity > 80%, specificity > 70%).
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The inter-rater and re-test reliability for both algorithms is moderate to good after appropriate
training (see Appendix, Reliability Tables). The ADOS requires regular inter-rater reliability

training.

ADOS MODULE 2

(Children younger than 5 years or children who can speak in two-word sentences but cannot yet
hold a conversation).

Original algorithm vs. revised algorithm or ADOS-2

Table 38: Module 2 younger 5 years - Original ADOS vs. Revised - Target group: early childhood
autism; autism cut-off of the ADOS or the revised ADOS-2 used; comparison group: clinical
utilization population without autism spectrum.

Age/Skills Question ADOS (original al- Number  Sens 95% ClI Spec 95% CI

gorithm) Studies
Language intwo-  Autism versus clinical utiliza- 4 0,72 043t00.91 096 0.89t00.99
word sentences, tion population
< 5 years
Age/Skills Question ADOS - 2 (Revised Number  Sens 95% ClI Spec 95% CI
algorithm) Studies
Language intwo-  Autism versus clinical utiliza- 4 0,85 059t00.96 090 0.78t00.97
word sentences, tion population
<5 years

Notes: Data from Gotham et al. 2008; Gotham et al. 2007; Molloy et al. 2011; Oosterling et al. 2010b were used for both ana-
lyses.

Table 39: Module 2 younger 5 years - Original ADOS vs. Revised - Target group: early childhood
autism and autism spectrum; spectrum cut-off of the ADOS or the revised ADOS-2 used;
comparison group: clinical utilization population without autism spectrum.

Question ADOS (original al-  Number

Age/Skills SN 95% ClI Spec 95% CI

gorithm) Studies

Language in two- Autism spectrum diagnosis

word sentences, (autism, Asperger's, PDD-
<5 years NOS) versus clinical utiliza- 2 066 03810093 089 07410100
tion population.

Age/Skills Question ADOS - 2 (Revised
95% ClI Spec 95% CI

algorithm)

Language in two- Autism spectrum diagnosis
word sentences, (autism, Asperger's, PDD-
< 5years NOS) versus clinical utiliza- 2 069 0551008 072 05110087
tion population.
Notes: Data from Molloy et al. 2011 and Oosterling et al. 2010b were used for the analyses in both cases.
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Table 40: Module 2 younger 5 years - Original ADOS vs. Revised - Target group: autism spectrum
without autism; spectrum cut-off of the ADOS or the revised ADOS-2 used; comparison group:
clinical utilisation population without autism spectrum

Age/Skills Question ADOS (original Number 95% CI Spec  95% CI
algorithm) Studies
Language in two-  Spectrum without autism vs. 4 065 041t00.84 0,88 0.72t00.96
word sentences, clinical utilization population
<5 years
Age/Skills Question ADOS - 2 (Revised Number  Sens 95% ClI Spec 95% CI
algorithm) Studies
Language in two-  Spectrum without autism vs. 4 0,71 0.60t00.80 0,77 0.61t00.88
word sentences, clinical utilization population
<5 years

Notes: Data from Gotham et al. 2008; Gotham et al. 2007; Molloy et al. 2011; Oosterling et al. 2010b were used for both ana-
lyses.

ADOS MODULE 2

(Children older than 5 years or children who can speak in two-word sentences but have not yet
mastered conversation).

Original algorithm vs. revised algorithm or ADOS-2

Table 41: ADOS Module 2 older 5 years - Original vs. Revised - Target group: early childhood
autism; autism cut-off of the ADOS or the revised ADOS-2 used; comparison group: clinical
utilization population without autism spectrum.

Age/Skills Question ADOS (original al-  Number

) ) Sens 95% ClI Spec 95% ClI
gorithm) Studies

Language intwo-  Autism versus clinical utiliza-
word sentences, tion population 4 0,71 0.32t00.93 0,96 0.90t00.98
>5 years

Age/Skills Question ADOS - 2 (Revised  Number
Sens 95% ClI Spec 959% CI

algorithm) Studies

Language intwo-  Autism versus clinical utiliza-
word sentences, tion population 4 0,88 0.67t00.97 081 0.68t00.90
>5 years
Notes: Data from de Bildt et al. 2009; Gotham et al. 2007; Molloy et al. 2011; Oosterling et al. 2010b were used for the analy-
ses in both cases.
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Table 42: ADOS Module 2 older 5 years - original vs. revised - target group: early childhood
autism and autism spectrum; spectrum cut-off of the ADOS or the revised ADOS-2 used;
comparison group: clinical utilization population without autism spectrum.

Age/Skills Question ADOS (original al-  Number

) ) Sens 95% ClI 95% ClI
gorithm) Studies
Language in two- Autism spectrum diagnosis
word sentences,  (autism, Asperger's, PDD- 2 067 033t0100 081 056t01.00
>5 years NOS) versus clinical utiliza-

tion population.
Question ADOS - 2 (Revised Number

Age/Skills ) ) Sens 95% ClI 95% CI
algorithm) Studies
Language in two- Autism spectrum diagnosis
word sentences, (autism, Asperger's, PDD- 2 0,78 05510092 0,74 0.51t00.89
>5 years NOS) versus clinical utiliza-

tion population.
Notes: Data from Molloy et al. 2011; Oosterling et al. 2010b were used for the analyses in both cases.

Table 43: ADOS Module 2 older 5 years - original vs. revised - target group: autism spectrum
without autism; spectrum cut-off of the ADOS or the revised ADOS-2 used; comparison group:
clinical utilisation population without autism spectrum

Age/Skills Question ADOS (original al-  Number

) ) Sens 95% ClI Spec 95% ClI
gorithm) Studies

Language in two-  Spectrum without autism vs.
word sentences, clinical utilization population 4 0,68 049t00.83 0,76 0.61t00.87
>5 years
Age/Skills Question ADOS - 2 (Revised Number

Sens 95% ClI Spec 959% CI

algorithm) Studies

Language intwo-  Spectrum without autism vs.
word sentences, clinical utilization population 4 0,72 057t00.84 0,73 0.59t00.84
>5 years

Notes: Data from de Bildt et al. 2009; Gotham et al. 2007; Molloy et al. 2011; Oosterling et al. 2010b were used for the analy-
ses in both cases.

Summary ADOS and ADQOS-2, Module 2: Module 2 of the ADOS shows a relatively low sen-

sitivity for autism and autism spectrum for the original algorithm. In the range of children <5

years, the ADOS-2 is preferable regarding the diagnosis of autism (sensitivity > 80%, specifi-
city > 80%). Regarding the diagnosis of autism spectrum disorder, both algorithms are not suf-
ficiently sensitive (< 70%). Regarding children > 5 years, the ADOS-2 algorithm is more sen-
sitive than the original algorithm, showing sensitivity > 80% and specificity> 80% for autism;
sensitivity > 70% and specificity > 70% for spectrum disorders. However, the specificity of the

ADQOS-2 algorithm is slightly lower than the specificity of the original algorithm.
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The inter-rater and re-test reliability for both algorithms is moderate to good after appropriate
training (see Appendix, Reliability Tables). The ADOS requires regular inter-rater reliability

training.

ADOS MODULE 3
(children and adolescents who can converse fluently)

Original algorithm vs. revised algorithm or ADOS-2

Table 44: ADOS Module 3 - Original vs. Revised - Target group: early childhood autism; autism
cut-off of the ADOS or the revised ADOS-2 used; comparison group: clinical utilization
population without autism spectrum.

Age/Skills Question ADOS (original al-  Number

) ) Sens 95% ClI Spec 95% ClI
gorithm) Studies

Fluent language  Autism Versus cllnl_cal utiliza- 5 075 06910080 086 0.76100.92
tion population

Age/Skills Question ADOS - 2 (Revised  Number
Sens 95% ClI Spec 959% CI

algorithm) Studies

Fluent language  Autism Versus cllnlpal utiliza- 5 088 08110092 076 0.62100.86
tion population
Notes: Data from de Bildt et al. 2009; Gotham et al. 2007; Gotham et al. 2008; Kamp-Becker et al. 2013; Molloy et al. 2011
were used for the analyses in both cases.

Table 45: ADOS Module 3 - Original vs. Revised - Target group: early childhood autism and
autism spectrum; spectrum cut-off of the ADOS or the revised ADOS-2 used; comparison group:
clinical utilization population without autism spectrum.

Age/Skills Question ADOS (original al-  Number

95% ClI 95% CI

gorithm) Studies

Autism spectrum diagnosis

Fluent language

(autism, Asperger's, PDD- 0.80to
NOS) versus clinical utiliza- 1 0,89 0.94 0,48 0.38100.57
tion population.

Age/Skills Question ADOS - 2 (Revised  Number
algorithm) Studies

95% ClI 95% CI

Autism spectrum diagnosis

(autism, Asperger's, PDD- 0.78 to

NOS) versus clinical utiliza- 1 086 “ho3 034 02510043
tion population.

Notes: Data based on Molloy et al. 2011.

Fluent language
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Table 46: ADOS Module 3 - Original vs. Revised - Target group: autism spectrum without autism;
spectrum cut-off of the ADOS or the revised ADOS-2 used; comparison group: clinical utilisation
population without autism spectrum.

Age/Skills Question ADOS (original al-  Number

) ) 95% ClI 95% ClI
gorithm) Studies
Fluent language S_pe_ctrum_vylthput autism vs. 5 0,02 0.73to 0,62 0.41 0 0.79
clinical utilization population 0.98
Age/Skills Question ADOS - 2 (Revised Number
. . 95% ClI 95% ClI
algorithm) Studies
Fluent language S_pe_ctrum_vylthput autism vs. 0,81 0.67 to 0,64 0.45 t0 0.79
clinical utilization population 5 0.90

Notes: Data from de Bildt et al. 2009; Gotham et al. 2007; Gotham et al. 2008; Kamp-Becker et al. 2013; Molloy et al. 2011
were used for the analyses in both cases.

Summary ADOS and ADOS-2, Module 3: For the diagnosis of autism, the new ADOS-2 algo-

rithm has a slightly higher sensitivity but lower specificity than the original algorithm (original
sensitivity > 70%, specificity > 80%, ADOS-2 sensitivity > 80%, specificity > 70%). In the
autism spectrum, the specificity of both algorithms is relatively low (< 70%). The inter-rater as
well as re-test reliability is moderate to good for both algorithms after appropriate training (see
Method Report/Appendix). The ADOS requires regular inter-rater reliability training.

For Module 4, only one study was found that included adults aged 18 - 66 years (Bastiaansen
et al. 2011). The research question was autism and autism spectrum versus a mixed group of a
clinical population (schizophrenia, psychopathy) and healthy individuals. Different cut-off va-
lues were used in the study. For the original algorithm, sensitivity was 61% (95%-CI1 43%-75%)
and specificity 71% (95%-Cl 69%-91%); for the alternative cut-off, sensitivity was slightly
higher (at 71%, 95%-CI 54%-85%). The study has not been replicated to date and also shows
a high risk of bias. The inter-rater as well as re-test reliability is good after appropriate training

(see method report/appendix). The ADOS requires regular inter-rater reliability training.

ADOS Infant Module:
The ADOS Infant Module was developed to validly diagnose children from the age of 12 mon-

ths. It can be used for children between 12-30 months of age. Two different algorithms exist,
one for 12-20 month old children and older non-verbal children, the other for 21-30 month old
verbal children. The original study (Luyster et al. 2009) showed very high sensitivities (>88%)
and specificities (>90%) for the diagnosis of early childhood autism or spectrum disorders.
Study quality was relatively good with little risk of bias. Independent replication is lacking to

date. Inter-rater as well as re-test reliability was good (see Methods Report/Appendix).

150



B.4 Diagnostic procedures: B.4.6 Psychopathological findings and direct observation of behaviour

ASD-OC: Autism Spectrum Disorder Observation for Children (ASD-OC)
Only one study exists on ASD-OC, which did not meet the inclusion criteria.

BOS: Behaviour observation scale

No validity studies were found for the BOS.

CARS: Childhood Autism Rating Scale
The CARS is a behavioral observation scale originally developed for the diagnosis of early

childhood autism. It is the oldest instrument that assesses autistic symptoms using a semi-stan-
dardized behavioral observation. The CARS can be used from the age of 2 years into adulthood.
Recently, a revision (CARS-2) was published that includes new items specifically for patients
with high-functioning autism spectrum disorders. No validity data exist on this one yet, so only
the data on the CARS could be compiled in the meta-analysis mentioned below. The inter-rater
reliability of the CARS is very heterogeneous from moderate to good (see Method Report/Ap-
pendix).

Table 47: CARS - Target Group: Early Childhood Autism, Preschool Age; Comparison Group:
Autism Spectrum and Clinical Between Utilization Population

Question ADOS (original al-  Number

Sens 95% ClI Spec 95% CI

gorithm) Studies
Preschool age Autism versus non-autism 0.83 to
spectrum and clinical utiliza- 3 0,96 1 00 0,89 0.39t0 1.00

tion population.
Notes: Data from Chlebowski et al. 2010; Perry et al. 2005; Rellini et al. 2004a were used in both analyses.

Table 48: CARS - target group: early childhood autism and autism spectrum disorder, preschool
and primary school age; comparison group: clinical utilisation population

Question ADOS (original al-  Number

) ) Sens 95% ClI Spec 95% CI
gorithm) Studies

Pre-school and Autism versus non-autism
. L - 0.69to
primary school spectrum and clinical utiliza- 4 0,78 0.85
age tion population. '

Notes: Data from Matson et al. 1998; Russell et al. 2010; Wiggins and Robins 2008; Mayes et al. 2009 were used in both ana-
lyses.

0,88 0.41t00.99
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[23] Consensus-based recommendation

Key question 20 on the assessment of psychopathological findings: What information should
be used to make the diagnosis (self-history, external history, behavioural observation, psy-
chological performance diagnostics) and what should the procedure be?

KKP The classic psychopathological findings should be collected and documented
during the diagnostic process, as they provide indications of possible comor-
bid disorders as well as possible differential diagnoses.

The interpretation should take into account that peculiarities of autism-spe-
cific (verbal and non-verbal) communication and perception can lead to mi-

sinterpretation.

Strong consensus (14 out of 14)

[24] Evidence-based recommendation

Key Question 23: What standardized diagnostic procedures exist and how are they to be
scientifically evaluated in relation to clinical diagnosis (e.g. ADI-R, ADOS)?

B As part of the diagnostic process, a (semi-)standardized behavioral observa-
tion should be conducted, since autism-specific symptomatology is not
adequately covered in the classic psychopathological findings.

The following instruments can be used for different age groups and questions:

Toddler 12 - 30 months, questioning autism or autism spectrum: ADOS
Toddler Module (part of ADOS-2).

Preschool child 30 - 60 months, autism questionnaire: CARS, ADOS mo-
dule 1/2, ADOS-2 module 1/2.

Preschool child 30 - 60 months, questioning autism spectrum: CARS,
ADOS-2 module 1/2.

Preschool and primary school children from 5 years of age, questioning
autism: CARS, ADOS-2 module 2/3.

Preschool and primary school children from 5 years of age, questioning
autism spectrum: CARS, ADOS-2 module 2/3.
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Adolescents Questioning Autism and Autism Spectrum: ADOS Module 3

or4.

Adult Questioning Autism and Autism Spectrum: No instrument currently

recommended.

None of the above instruments are recommended as mandatory for the diag-

nosis of autism spectrum disorders.

Evidence  Sources: see evidence tables in appendix.
level 2-4

Strong consensus (14 out of 14)

B.4.7 Comparative evaluation of individual diagnostic instruments; combi-

nation of instruments, integration, contradictions.

B.4.7.1 Summary from the source guidelines

A comparative assessment of all diagnostic tools was not made in the source guidelines.

B.4.7.2 Updating the evidence, formulating own recommendations

Of the structured interviews presented in B.4.5 as well as B.4.6, none were directly compared,
and of the direct behavioral observation instruments, only the ADOS and CARS were directly
compared. Both studies had conflicting results. In a study with young children, the ADOS and
CARS showed comparable sensitivity for autism and spectrum, while the specificity of the
CARS was better In a study with preschoolers, the ADOS showed significantly higher sensiti-
vity than the CARS; specificity was not reported (Reszka et al. 2014). Both studies show a high

risk of bias.

In addition, there are few studies on the combination of individual instruments. Here, on the
one hand, the combination ADI-R and ADOS, and on the other hand, the combination FSK and
ADOS were investigated.

Individual studies show an increased sensitivity and specificity with regard to the combination
of ADI-R and ADOS compared to one instrument alone or to the combination of FSK and
ADOS in children and adolescents aged 2 to 16 years (Kim and Lord 2012a; Corsello et al.
2007), other studies showed a superiority of the ADOS alone (Oosterling et al. 2010b). Since
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the study situation here is rather poor (no replication studies) and also inconsistent, no conclu-

sive statement can be made on the usefulness of the combinations of instruments.

Since no diagnostic instrument and no clinical examination can ever have a sensitivity and a
specificity of 100%, there is a risk of false positive and false negative diagnoses with every
diagnostic method. Also, different examiners may arrive at different assessments with the same
instrument (low inter-rater reliability) or different correctly evaluated and reliable instruments

may show different results.

[25] Evidence-based recommendation

Key question 25: How to deal with contradictory results?

A The aim is to reach a team-based diagnostic consensus based on a detailed
synopsis of all findings and differentiated differential diagnostic considerati-

ons.
It should be verified that the instruments used were objective and in ac-
cordance with the relevant manuals.

(Westman Strong consensus (14 out of 14)

Andersson et al.
2013) 11

B.4.8 Test psychological examinations

B.4.8.1 Summary from the source guidelines

NICE children (diagnostics)

Here, it is generally recommended to establish a developmental profile of strengths and
weaknesses in order to establish a therapy plan oriented towards personal needs. The use of
standardised instruments is not recommended and it is emphasised that there are no studies on
this.

NICE Adult
Here, it is also generally recommended to get an impression of the psychosocial functioning

level at home, in education or at work. The use of standardized instruments is not addressed.
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SIGN

It is recommended to obtain information on psychosocial functioning levels from kindergarten
and school and to describe an individual profile of strengths and weaknesses. In addition, it is
recommended to consider standardized cognitive, linguistic and neuropsychological testing, in-
cluding adaptive skills. Particular emphasis is placed on examining language development and
speech and communication skills. Annex 3 lists numerous instruments studied for this purpose,

although no specific one is recommended.

B.4.8.2 Current situation in Germany, formulation of own recommendations

In Germany, it is common practice in the field of child and adolescent psychiatric diagnostics
to carry out a standardised IQ test and, in the case of a suspected language development disorder
or partial performance disorder, a standardised language development test and, depending on
the suspicion, a standardised reading and spelling test or arithmetic test (see B.5). In the field

of adult psychiatric diagnostics, this procedure is not regularly established.

However, it is well documented that many individuals with autism spectrum disorder may have
a heterogeneous intelligence profile, which can be particularly evident in multidimensional de-
velopmental and 1Q tests (Oliveras-Rentas et al. 2012). It is particularly helpful in the area of
school and work if the individual profile is known, as this can often explain many strengths and
weaknesses in the performance shown. In addition, it is also important to know the cognitive,
linguistic and adaptive skills for the assessment of special needs at any age in order to make

individualized and as concrete as possible recommendations for therapy.

Often the cognitive skills of children, adolescents and adults with autism spectrum disorder are
clinically underestimated, because due to reduced communication or cooperation skills the im-
pression arises that the affected person is not cognitively capable of some requirements. For
this reason, standardized cognitive testing is recommended, especially before starting school,

but also when deciding on secondary school or training/studies.

Neuropsychological test procedures of any kind, on the other hand, are not useful, since there
are no corresponding standardized test procedures and it has not yet been proven that they can
validly distinguish between autism spectrum disorders and relevant psychiatric differential di-

agnoses or intelligence reduction - beyond mere differences in mean values.
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[26] Consensus-based recommendation

Key question 22, part 1: What should be the minimum requirements for the diagnostic process
(information for physicians, psychologists, parents and possible affected persons)? — on
standardised test procedures in connection with diagnostics: cognition, language, adaptive
behaviour

KKP As part of the diagnosis of an autism spectrum disorder, cognitive abilities
and skills should be assessed. In children and adolescents, a developmental or
multidimensional intelligence test should be performed if there is sufficient

cooperation for this.
Currently standardized test procedures are to be used.

It is also recommended that standardised language development tests be car-
ried out on children whose language development is conspicuous. Neuropsy-

chological tests of any kind are not necessary for the diagnostic process.

Strong consensus (14 out of 14)

B.4.9 Profile of strengths and weaknesses

B.4.9.1 Summary from the source guidelines
All source guidelines recommend describing an individual profile of strengths and weaknesses
at the end of the diagnostic process in order to be able to make specific support and therapy

recommendations based on this. However, no specific procedures are outlined.

B.4.9.2 Current situation in Germany, formulation of own recommendations

In Germany it is currently not common to describe a profile of individual strengths and
weaknesses beyond autistic symptomatology, psychiatric and physical comorbidity as well as
linguistic and cognitive skills at the end of a diagnostic process. Since the WHO has developed
the "International Classification of Functioning, Disability and Health" (ICF;
https://www.dimdi.de/static/de/klassi/icf/index.htm), it is theoretically possible to use this to
help formulate strengths and weaknesses in the diagnostic process. There are international ef-
forts to extract autism-specific core items from the (very detailed) ICF and to test them for
clinical validity. However, this process has not yet been completed, so that the ICF currently
appears to be too detailed for the diagnostic process for autism spectrum disorders, since the
entire classification mentions many aspects that are not relevant for persons with autism spect-

rum disorders.
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[27] Consensus-based recommendation

Key Question 22, Part 2: What should be the minimum requirements for the diagnostic pro-
cess (information for physicians, psychologists, parents and possible stakeholders)?— on the
profile of strengths and weaknesses

KKP A profile of strengths and weaknesses, based on the results of autism-specific
diagnostic testing, clarification of psychiatric/psychiatric and physical comor-
bid conditions, and the results of developmental and multidimensional intel-
ligence testing and, if applicable, a language development test, should be for-

mulated, at least qualitatively, at the end of a diagnostic process.

Strong consensus (14 out of 14)

B.4.10 Physical examination

B.4.10.1 Summary from the source guidelines

NICE children (diagnostics)
It is recommended that a physical examination always be performed and that special attention
be paid to the following symptoms: Skin lesions that may indicate neurofibromatosis or tube-
rous cerebral sclerosis (with Wood lamp), signs of injury (self-harm, other injury, child abuse),
evidence of congenital malformations, and dsymorphic signs including microcephaly and
macrocephaly. These source guidelines also systematically examined and meta-analytically cal-
culated possible internal neurological disorders that are common in autism spectrum disorders.
Compared with healthy children, increased prevalences were reported in children with autism
for infantile cerebral palsy (5%, 95%-CI 4-6), sleep problems (37%, 95%-CI 11-68), epilepsy
(24%; 95%-CI 8-46), vision problems (7%, 95%-CI 0-26), hearing problems (3%, 95%-CI 0-
9); motor difficulties (13%), and gastrointestinal complaints (3%). In children with autism
spectrum disorders, the following prevalences were reported: infantile cerebral palsy (5%, 95%-
Cl 1-13), sleep problems (61%, 95%-CI1 31-88), epilepsy (15%; 95%-CI 7-26), epileptic seizu-
res (5%, 95%-CI 2-69), vision problems (6%, 95%-CI 0-21), hearing problems (8%, 95%-CI
1-20); motor difficulties (25%), and gastrointestinal complaints (62%). Based on this evidence,
as well as other comorbid conditions and risk factors, it is recommended that the following
conditions be considered for differential diagnosis during the internal medicine-neurology ex-
amination and that further laboratory testing be performed as needed: Intellectual disability,
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motor coordination or developmental disorder, muscular dystrophy, epilepsy or epileptic ence-
phalopathy, chromosomal disorders, other genetic disorders including fragile X syndrome, tu-
berous cerebral sclerosis, neurofibromatosis; eating disorders including restrictive eating, uri-
nary incontinence and enuresis, constipation, encopresis, sleep disorders, hearing and visual
disorders. In the explanations on the necessary components of diagnostics (see above, B.4.4),
an internal neurological examination is recommended as a component of every diagnostic cla-

rification.

NICE Adult

In these source guidelines, it is recommended that the following differential diagnoses or
comorbid diseases be examined or kept in mind: other developmental neurological diseases,
other mental disorders, neurological diseases, physical diseases, speech and language disorders,
selective mutism, sensory hypersensitivity or hyposensitivity. In the remarks on the necessary
components of the diagnosis (see above, B.4.4), an internal neurological examination is not

mentioned.

SIGN

In SIGN, particular attention is drawn to the anamnestic finding of linguistic regression, which
is more frequently associated with EEG changes and Landau-Kleffner syndrome, especially
when it occurs above the age of three. The typical characteristics of Rett syndrome or mito-
chondrial disease should also be considered. Once again, the possible genetic causes of autism
spectrum disorders are pointed out, which on the one hand implies the clarification of tuberous
cerebral sclerosis as well as signs of dysmorphia in the physical examination. Indications of
intellectual disability and its possible causes should be followed up. An internal neurological
examination with focus on neurological findings and signs of dysmorphia is recommended

(grade D: based on studies with evidence grade 3 and 4).

B.4.10.2 Current situation in Germany, formulation of own recommendations

In Germany, it is usually the case that a physical examination also takes place during the initial
diagnosis of preschool children. In the case of primary school children, adolescents or adults, it
can be assumed that this often does not take place, as it is possibly assumed that all relevant
organic diseases have been detected at an early stage if the preventive examinations (U exami-
nations) are carried out regularly by paediatricians and adolescent doctors. Furthermore, physi-
cians with neurological and internal medicine expertise are not always involved in the diagnos-

tic process. Here, the guideline groups see a clear need for improvement.
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[28] Consensus-based recommendation

Key question 26: What is the significance of the internal medicine-neurology examination in
the diagnostic process? — on the significance of the internal neurological examination

KKP Every person with a suspected autism spectrum disorder should undergo a
complete internal neurological examination as part of the diagnostic process.
Attention should be paid to indications of (self) injury, compulsive washing,

eating disorders and physical abuse.

Strong consensus (13 of 14, 1 abstention)

B.4.11 Laboratory testing

B.4.11.1 Summary from the source guidelines

NICE children (diagnostics)

It is recommended not to perform routine laboratory tests, but to perform the following tests
individually, based on the physical examination, clinical assessment and profile of the
child/adolescent with autism spectrum disorder: Genetic testing (as suggested by the regional
genetics center) for signs of dysmorphia, congenital malformations, or intelligence impairment,

and EEG (see below) for evidence of epilepsy. Further laboratory tests are not recommended.

NICE Adult

Laboratory tests, EEG, hearing and vision tests should be performed on an individual basis,
based on the results of the physical examination as well as the clinical assessment. Genetic
testing should be performed (based on the recommendation of the regional genetics center) in
the presence of dysmorphic signs, congenital malformations, or intellectual disability. Further
laboratory testing should be performed as clinically indicated, for example, if there is a sudden
change in behavior, a sudden change in weight, or possibly pain conditions that cannot be com-

municated.

SIGN
Genetic diagnostics should be performed in cases of suspected tuberous cerebral sclerosis, fra-

gile X syndrome, and in the presence of signs of dysmorphia or reduced intelligence. In addi-
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tion, all suspected diagnoses based on medical history and physical examination should be cla-
rified lege artis. It is recommended to perform a chromosomal analysis as well as an examina-

tion for fragile X syndromes in case of corresponding clinical indications.

B.4.11.2 Current situation in Germany, adoption of the recommendations from the source
guidelines with extension

There are no systematic studies on which laboratory tests are performed in routine pediatric
diagnostics for children and adolescents with autism spectrum disorder in Germany. It can be
assumed that different agencies proceed very differently here, depending on the training of the
treating physicians and the availability of laboratory tests. For example, for a long period of
time, it was common practice to screen for inborn errors of metabolism beyond newborn scree-
ning as part of the pediatric neurological examination. Here, however, the study evidence is

clear: inborn errors of metabolism are very rare in individuals with autism spectrum disorder

in systematic clinically collected samples (Schiff et al. 2011). When individuals are considered
to have a diagnosis of inborn errors of metabolism, they are more likely to have a comorbidity
of autism spectrum disorder, which should then be assessed in individuals with metabolic dis-
orders. A recent systematic review article discusses the following inborn errors of metabolism
with increased risk for autism spectrum disorders: Phenylketonuria, disorders of branched-
chain amino acid (leucine, isoleucine, and valine) metabolism, aminoacidurias, disorders of
purine and pyrimidine metabolism, vitamin- and cofactor-based disorders, mitochondrial dis-
orders, glucose-6-phosphate dehydrogenase deficiency, Smith-Lemli-Opitz syndrome, suc-
cinine semialdehyde dehydrogenase deficiency, Sanfilippo syndrome (Ghaziuddin and Al-
Owain 2013). All of these disorders are very rare conditions, so the presence of autism spectrum
disorder should not be concluded by implication that these disorders should be routinely scree-
ned for. Further metabolic diagnostics should therefore only be carried out in the case of further
acute or chronic physical symptoms of a metabolic disease by appropriately specialised centres
with corresponding (paediatric) neurological expertise. General symptoms of a metabolic dise-
ase are e.g. sudden onset of lethargy, cyclic vomiting, epileptic seizures as a young child. In
children who were not born in Germany and come from countries where screening for inborn
errors of metabolism does not take place, special attention should be paid to symptoms of me-

tabolic diseases and, if necessary, clarification should be initiated.

It is often debated whether increased gastrointestinal problems are present in individuals with

autism spectrum disorder. In a consensus report from the USA as well as from the NICE child-
ren's guidelines after a systematic search, it was emphasised that these problems and diseases
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are not increased in autism spectrum disorders (Buie et al. 2010). Therefore, a work-up for
gastrointestinal disorders should only be performed in cases of clinical suspicion based on spe-

cific symptoms, such as recurrent abdominal pain or diarrhoea.

It can be assumed, although not empirically proven, that in Germany genetic examinations are

carried out relatively frequently in children with autism spectrum disorders, and less frequently
in adolescents and adults with a late diagnosis. Here, too, there is no uniform practice in Ger-
many. In Germany, there is certainly also a high degree of sensitivity and frequent scepticism
towards genetic diagnostics for mental disorders in general, which is much less pronounced in
other countries. However, knowledge about etiologically relevant genetic findings has increa-
sed significantly in recent years, and some genetic diagnoses also imply specific further treat-
ments (e.g. Prader-Will syndrome, Klinefelter syndrome). The guideline group therefore adopts
and expands the recommendations of the NICE and SIGN source guidelines and refers to a
recently published clinical review (Carter and Scherer 2013).

[29] Consensus-based recommendation

Key question 27: What is the significance of a human genetic examination in the context of
diagnostics?— on the significance of human genetic examination

KKP A human genetic examination should be recommended to the person con-
cerned and/or the legal guardians or the legal representative if there is a clini-

cal indication.

Strong consensus (14 out of 14)

[30] Supplementary consensus-based recommendation on laboratory tests

KKP In principle, laboratory tests should only be performed in children, adole-
scents and adults when clinically indicated. In particular, examinations for
gastroenterological and metabolic disorders are unnecessary if there are no

corresponding clinical symptoms.

Strong consensus (14 out of 14)
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B.4.12 Apparatus diagnostics

B.4.12.1 Summary from the source guidelines
In the source guidelines, EEG, MRI, CT, SPECT and PET examinations were systematically
examined with regard to apparative diagnostics.

NICE children (diagnostics)

Regarding the apparative diagnostics it is pointed out that the evaluation of the results of EEG
or MRI examinations are often very subjective and do not always imply a therapy. In particular,
findings such as "abnormal EEG" without epileptic seizures occur frequently, but are rather
unspecific. Structural changes detected on cranial MR imaging also do not usually imply

therapy.

An EEG examination is recommended in cases of clinical suspicion of epileptic encephalo-

pathy, Landau-Kleffner syndrome and epilepsy.

With regard to cranial imaging, only MRI studies were found. Here, too, it is recommended to
perform an MRI only if there is a clinical indication and if action-guiding indications can be

expected from the result.

NICE Adult
It is emphasized here that a diagnosis cannot be made based on MRI data. EEG is recommended
if clinically indicated. Imaging techniques are not specifically addressed. A hearing or vision

test is also recommended if clinically indicated.

SIGN
Here, a routine examination of EEG and MR is rejected. Only in case of clinical indication an
EEG should be performed, e.g. suspicion of Landau-Kleffner syndrome or regression of cogni-

tive skills. No statement is made regarding indicated MRI examinations.

B.4.12.2 Current situation in Germany, adoption of the recommendations from the source

guidelines

In Germany it is much more common than in the UK to perform EEG and MRI examinations

as part of routine diagnostics, because there is much more diagnostic equipment available here

than in the UK. However, these examinations are often very distressing, especially for children

with autism spectrum disorder, and careful clinical consideration must be given to whether they
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are really indicated. Certain EEG patterns associated with clinical characteristics, especially
language or cognitive regression, can sometimes indicate treatable disorders such as Landau-
Kleffner syndrome, continuous spike wave activity during sleep (CSWS), or even mitochond-
riopathies, so that an EEG is indicated especially when these disorders are suspected as well as
when epilepsy is suspected. Cranial imaging is also only recommended if action-guiding indi-
cations are to be expected, as may be the case, for example, in the presence of certain mito-

chondriopathies or storage disorders.

[31] Consensus-based recommendation

Key question 27: What is the significance of a human genetic examination in the context of
diagnostics?— on the significance of instrumental diagnostics

KKP Apparative diagnostics, above all EEG, MRT, but if necessary also apparative
diagnostics for the clarification of other internal-neurological findings, should
only be carried out if there is a clear clinical indication based on the somatic

anamnesis and the internal-neurological examination.

Possible hearing and visual disturbances should be excluded.

Strong consensus (14 out of 14)

B.4.13 Best age for (early) diagnosis; follow-up examinations

Since, especially in the USA, the earliest possible diagnosis is strongly propagated and, in ad-
dition, the possibility of a cure has recently been frequently discussed, the question of the opti-
mal age of an initial diagnosis and the topic of the necessary follow-up examinations are also

raised here as a supplement to the description of the diagnostic process.

B.4.13.1 Summary from the source guidelines

For the question of early diagnosis, only NICE Children (diagnosis) and SIGN should be con-

sulted. Both source guidelines recommend a diagnosis as early as possible if there are corres-
ponding indicative symptoms (see also B.2). The two guidelines do not comment on the ques-

tion of systematic follow-up diagnostics (see also B.7).

NICE Children (Diagnostics) additionally notes that there can be great diagnostic uncertainty
in children with chronological ages below 24 months or developmental ages below 18 months,
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and further in children and young people about whom no early childhood development infor-
mation is available. Also, psychiatric differential diagnoses such as ADHD or social behavior
disorders can often be very difficult to distinguish. Repeated presentation is recommended es-

pecially when there is diagnostic uncertainty.
NICE Adult

It is noted here that the symptoms of autism spectrum disorder are poorly understood in
adulthood. For this reason, many adults with the disorder are underdiagnosed. It is recom-
mended to ensure more knowledge about the classic symptoms of an autism spectrum disorder
in the training of relevant professional groups and to think of the clinical picture in terms of
differential diagnosis. The guideline does not comment on the question of systematic follow-

up diagnostics (see also B.7).

B.4.13.2 Current situation in Germany, formulation of own recommendations

As mentioned above, the age of diagnosis in Germany is significantly higher than in the USA.
There are long waiting times for diagnostic appointments in specialized offices/facilities.
Furthermore, there are also additional waiting times for an adequate therapy offer. For this
reason, it is still necessary to demand that Germany establish diagnostics as early as possible.
The currently published diagnostic instruments are only valid for children with a developmental
age > 18 months, so that a diagnosis for a developmental age < 18 months seems rather difficult.
However, this will change after the publication of the ADOS Infant Module (expected in Ger-
many before the end of 2015). This can be used from a developmental age of 12 months
(Luyster et al. 2009).

In order to obtain evidence-based statements regarding early diagnosis, a systematic search was
conducted for studies on the stability of a diagnosis at preschool age, divided into diagnosis
before the age of 2 years or diagnosis from the age of two years to before the age of six years.

Where possible, the results were meta-analytically aggregated (see Methods Report/Appendix).

Diagnosis before the age of two:

The results show (see Methods Report/Appendix) that when any diagnosis from the autism
spectrum (ICD-10: F84.0, F84.1, F84.5, F84.8, F84.9; DSM-IV (TR): 299.00, 299.80) was as-
signed, this diagnosis category was absolutely stable over one year in both population-based
and case-control studies (meta-analysis population-based studies 1 [95% CI1 0.9764; 1.0236].
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None of the children no longer had an autism spectrum diagnosis after the one-year follow-up.
However, some children who did not receive an autism spectrum disorder diagnosis at baseline
but had developmental abnormalities met the diagnostic criteria for autism spectrum disorder
at one year (9/34; 26%). However, the subdiagnoses of autism spectrum disorders into early
childhood autism, atypical autism/PDD-NOS or Asperger syndrome were not always stable at
this young age, but there were changes in both directions, from autism to spectrum diagnoses

and from spectrum diagnoses to autism.

After two years of follow-up, two case-control studies also showed that when any diagnosis
from the autism spectrum (ICD-10: F84.0, F84.1, F84.5, F84.8, F84.9; DSM-1V (TR): 299.00,
299.80) was assigned, this diagnostic category was completely stable over two years (meta-
analysis case-control studies 1 [95%-C1 0.98; 1.02]). Again, some children with developmental
abnormalities at baseline who did not have an autism spectrum diagnosis received such a diag-
nosis within the following two years (3/28; 11%). Subdiagnoses within the autism spectrum
were not always stable in these studies either, with the following pooled estimated percent sta-
bility rates found: T1 autism - T2 autism: 0.73 [95%-CI 0.63; 0.83]; T1 autism - T2 spectrum
0.27 [95%-C1 0.17; 0.37]; T1 spectrum - T2 spectrum 0.93 [95%-C1 0.77; 1.09], T1 spectrum -
T2 autism 0.07 [95%-C1 -0.09; 0.23].

Summary interpretation: These studies clearly show that an early diagnosis before the age of

two years remains stable within the autism spectrum, and that a relatively high percentage of
children with developmental abnormalities before the age of two years also receive a diagnosis
from the autism spectrum after one to two years. The overall study quality was adequate, but

the sample size was relatively small.

Diagnosis between the ages of two years and under six years:

Since only two studies on the course after one year were available, which could not be aggre-
gated meta-analytically, these studies were not included in the following presentation (see Me-
thod Report/Appendix). The number of studies on the stability of the diagnosis after two years,
on the other hand, is so good that two meta-analyses, one on population-based studies and the
other on case-control studies, could be calculated. The results of both meta-analyses are very

comparable.

If any autism spectrum diagnosis was present at T1, the population-based studies showed a

pooled estimated percent stability rate of 0.91 [95%-CI 0.84; 0.97] of also continuing to have
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an autism spectrum diagnosis after two years. A proportion of patients no longer met the diag-
nostic criteria after two years and no longer had a disorder on the autism spectrum (0.09 [95%-
C10.03; 0.16]). Stability rates of individual diagnoses were as follows: T1 autism - T2 autism:
0.85 [95%-C1 0.73; 0.96]; T1 autism - T2 spectrum 0.07 [95%-C1 -0.03; 0.16]; T1 autism - T2
no more autism spectrum diagnosis 0.08 [95%-CI -0.02; 0.18]; T1 spectrum - T2 spectrum 0.52
[95%-CI 0.34; 0.69]; T1 spectrum - T2 autism 0.15 [95%-C1 -0.06; 0.36]; T1 spectrum - T2 no
autism spectrum diagnosis more 0.29 [95%-CI -0.07; 0.65].

If any diagnosis from the autism spectrum was present at T1, the case-control studies showed
a pooled estimated percent stability rate of 0.91 [95%-CI 0.86; 0.97] of also continuing to have
a diagnosis from the autism spectrum after two years. A proportion of patients no longer met
diagnostic criteria after two years (0.10 [95%-CI 0.03; 0.16]). Stability rates of individual di-
agnoses were as follows: T1 autism - T2 autism: 0.84 [95%-Cl 0.74; 0.94]; T1 autism - T2
spectrum 0.10 [95%-CI 0.05; 0.15]; T1 autism - T2 no more autism spectrum diagnosis 0.04
[95%-CI -0.01; 0.08]; T1 spectrum - T2 spectrum 0.47 [95%-CI 0.13; 0.80]; T1 spectrum - T2
autism 0.26 [95%-Cl 0.05; 0.47]; T1 spectrum - T2 no autism spectrum diagnosis more 0.20
[95%-CI 0.06; 0.35]. Of the children with developmental delay at T1, some also developed an
autism spectrum disorder diagnosis after two years (13/48; 27%).

Summary interpretation: When diagnosing an autism spectrum disorder between the ages of

two to six years, the diagnostic stability is somewhat lower than when diagnosing an autism
spectrum disorder before the age of two years. Just under 10% of children do not meet diagnos-
tic criteria after two years. This is mainly due to children with a diagnosis of Asperger's syn-
drome or atypical autism/PDD-NOS at T1 no longer meeting diagnostic criteria after two years.
However, there continues to be a relatively high percentage of children with developmental
disabilities at T1 who receive an autism spectrum disorder diagnosis after two years of follow-

up.
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[32] Evidence based statement

Key question 16: At what earliest can ASD be reliably diagnosed? —on the stability of
the diagnosis at preschool age

A diagnosis from the autism spectrum remains stable on the spectrum

(100%) especially with an early diagnosis before the age of two. With a

diagnosis between the ages of two to six years, 10% of children lose the

diagnosis especially with initial diagnoses of Asperger syndrome or atypi-
cal autism/PDD-NOS.

A proportion of children (approximately 10-30%) who show developmen-
tal abnormalities before and after the age of two develop the diagnostic

criteria for a diagnosis on the autism spectrum over the course of 1-2 years.

Within the autism spectrum, the children with an early diagnosis at the age
before two years mainly show changes from an autism diagnosis towards
a spectrum diagnosis (Asperger syndrome, atypical autism/PDD-NOS).
Among the children with a diagnosis between the ages of two and six
years, changes in the range of spectrum diagnoses are mainly seen in two
directions, towards autism, but also towards no autism spectrum diagnosis

anymore.

Evidence le- Sources: see evidence tables in the appendix.
vel

1

Strong consensus (14 out of 14)
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[33] Consensus-based recommendation

Key question 16: At what earliest can ASD be reliably diagnosed? on —conclusions for the
diagnostic process

KKP Since the diagnosis of autism spectrum disorder has been shown to be stable

before the age of two, it should be made and named when symptoms are clear.

Children with developmental disabilities should also be monitored for the de-

velopment of autism spectrum disorder throughout their preschool years.

Children with an initial diagnosis of Asperger's syndrome or atypical autism
at preschool age should have their diagnosis rechecked no later than the year

before they start school.

For all children with autism spectrum disorder, a multidimensional intelli-
gence diagnosis should be carried out before school enrolment if the child
cooperates. If clinically indicated, further developmental areas should be che-

cked, especially language.

Strong consensus(14 out of 14)
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B.5 Examination of comorbid disorders, differential diagnosis

Inge Kamp-Becker

B. 5.1 Comorbid disorders

B. 5.1.1 Introduction

This chapter presents the disorders or conditions that the diagnostician should consider when
conducting a diagnostic evaluation of a child, adolescent, or young adult for the presence of
autism spectrum disorder. There are a number of disorders and diagnoses that co-occur with
autism spectrum disorder at an increased rate, these are referred to as comorbid disorders. In
some cases, these disorders can be considered simultaneously as risk factors (see Chapter A.5),
but also as differential diagnoses (see Chapter B.5.2). The reasons why some disorders are more

frequently associated with autism are not yet sufficiently understood.

Comorbid disorders must be considered and treated according to these guidelines, they in-
fluence the long-term course of autism spectrum disorder. The most important comorbid disor-
ders are those that occur frequently (high prevalence rate), have a significant impact on quality
of life or influence the developmental course. These should be identified with the key question
named below. Thus, the prevalence rate of comorbid disorders is of particular importance for

diagnostics; these are presented in Chapters 3a and 3b (Chapter A.3 Descriptive Epidemiology),

to which reference is made here.

The following key questions are answered and recommended in the text:

30. what comorbidities should be looked out for?

B.5.1.2 Summary from the source guidelines
The NICE guidelines come to the following recommendations after analysing the prevalence

of comorbid disorders (see Chapter A.3.3):

Consideration should be given to whether a child or young person may have any of the follo-
wing co-existing disorders. If this is suspected, then appropriate investigations should be initi-
ated:

¢ Developmental Disabilities: Global developmental delays or intelligence impairment;
circumscribed developmental disorders of motor functions; learning disorders; language

disorders.
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e Mental or behavioral problems and disorders: Attention deficit/hyperactivity disorder
(ADHD); anxiety disorders and phobias; affective disorders; oppositional behavior; tics
or Tourette's syndrome; obsessive-compulsive disorder; self-injurious behavior;

e Physical neurological abnormalities and disorders: Epilepsy and epileptic encephalo-
pathy; chromosomal disorders; genetic abnormalities, including fragile X syndrome;
tuberous sclerosis; muscular dystrophy; neurofibromatosis.

e Functional problems and disorders: Feeding problems, including restrictive diets; uri-
nary incontinence or enuresis; constipation, bowel problems, fecal incontinence, or en-

copresis; sleep disturbances; visual or hearing impairments.

B. 5.1.3 Updating

For the question of the general frequency of comorbid conditions, the prevalence figures for
another comorbid disorder are approximately 70 - 85% (Abdallah et al. 2011; Gjevik et al.
2011; Levy et al. 2010; Mattila et al. 2010; Simonoff et al. 2008). However, quite a few indivi-
duals with autism spectrum disorder have more than one comorbid condition (Levy et al. 2010;
Melville et al. 2008; Simonoff et al. 2008). In a German study, 54% had one other psychiatric
diagnosis, and 19% had two (Noterdaeme and Wriedt 2010). The most common diagnosis in
this study was that of an externalizing disorder; internalizing and other disorders occurred only
half as often. Various reasons for the high number of comorbidities are discussed. On the one
hand, common biological/genetic and/or environmental risk factors could be responsible for
this. However, the possibility that the high comorbidity can be explained by the difficulty in
distinguishing from and overlapping with other disorders is also discussed (Caron and Rutter
1991; Gillberg and Fernell 2014; Mazefsky et al. 2012). In this case, the "comorbid” abnorma-
lities (e.g., anxiety symptoms, attention problems) would already be explainable by the diagno-
sis of autism spectrum disorder and an additional diagnosis would be unnecessary. Therefore,
it must be critically examined in each individual case whether there is actually a symptomato-
logy that goes beyond the extent to be expected in autism spectrum disorder and thus whether

there is actually an additional, further psychopathology.

Developmental Disabilities: Intelligence impairment and language development disorders

Current research consistently indicates that more than 55% of individuals with autism spectrum
disorder have below average cognitive aptitude (1Q<85) (Baird et al. 2006; Yeargin-Allsopp et
al. 2003). However, only 16% have moderate to severe intelligence impairment (1Q<50). About

28% have average intelligence (IQ 85-115), but only 3% had above-average intelligence
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(1Q>115) (Charman etal. 2011). Very similar results were also found in a German study (Noter-
daeme and Wriedt 2010). In a study of 1129 children born in 1994 and diagnosed with Autism
Spectrum Disorder at age 8 within the Autism and Developmental Disabilities Monitoring
(ADDM) Network, 38% had IQ in the low intelligence range (1Q<70) and 24% in the below
average intelligence range (IQ = 70-84) (Autism and Developmental Disabilities Monitoring
Network Surveillance Year 2008 Principal Investigators and Centers for Disease Control and
Prevention. 2012). Risk for comorbid intelligence deficits was associated with prematurity and
being too short for gestational age. Data on patients having an average 1Q vary widely across
studies. In a recent systematic review, the percentage of affected individuals with an average
IQ is reported as 15.6-86.7% for early childhood autism and 45-85.3% for all profound deve-
lopmental disorders (Elsabbagh et al. 2012). In the NICE guidelines, the prevalence of intelli-
gence impairment (1Q<70) is reported as 65-76%. Consistently, many studies show that girls
are more likely to have intelligence impairment (Wiggins et al. 2014, Lai et al. 2014). Hetero-
geneous intelligence profiles are often present, which also indicate individual performance
strengths (Bolte et al. 2009; Dawson et al. 2007). Recent studies also indicate that there is an
age effect that necessitates test repetition at around 8 years of age to avoid misclassification of

cognitive performance (Barneveld et al. 2014).

Since language development disorders are very often associated with autism, it is important to
determine whether language skills have developed in line with the child's age. Since language
skills are of decisive importance for the prognosis (see chapter B.4), it is very important to
assess them diagnostically and, if necessary, to promote them or include them in the therapy.

In addition, motor deficits or developmental disorders should also be considered and treated.

Mental disorders

Sleep disorders are very common in preschool age: Every second child with an autism spect-
rum disorder is affected. In particular, frequent waking and difficulty falling asleep are com-
plaints to be named here (Krakowiak et al. 2008).

In the age group of 6 - 13 year old children, hyperactive behaviour up to comorbid ADHD
is particularly frequent. There is also an increased rate of excretory disorders (encopresis,
urinary incontinence, enuresis). Anxiety disorders, including social phobia, should be consi-
dered as a possible comorbidity according to the empirical data. There are very different data
on the prevalence of social phobia (Tyson and Cruess 2012), which vary considerably. In pati-
ents with high-functioning autism spectrum disorder, social phobia must be considered both as

a comorbid and as one of the most relevant differential diagnoses (see B.5.2). A meta-analysis
171



B.5 Examination of comorbid disorders, differential diagnosis: B. 5.1 Comorbid disorders

(van Steensel et al. 2013) showed that 39.6% of children and adolescents with autism spectrum
disorder met criteria for an anxiety disorder according to DSM-IV (29.8% specific phobia,
17.4% obsessive-compulsive disorder, 16.6% social anxiety disorder). Anxiety disorders were
found mostly in older children, and obsessive-compulsive disorder and separation anxiety were
found more in younger children. Overall, the study indicates a higher prevalence of anxiety
disorders in the PDD-NOS subtype. In addition, low 1Q was associated with a higher prevalence
of anxiety disorders. Eating behavior abnormalities are present in many children, particularly
in relation to selectivity in eating (Twachtman-Reilly et al. 2008), which is reported to be ap-
proximately 60%. Depressive disorders are significantly less common than anxiety disorders
(Levy et al. 2010; Simonoff et al. 2008), but recent studies find higher rates of depression in
patients with high-functioning autism spectrum disorder than in the general population (Maz-
zone et al. 2012). Furthermore, externalizing behavior problems also play an important role;
in particular, social behavior disorders with oppositional behavior (Simonoff et al. 2008), but
also tic disorders (Mattila et al. 2010) can occur simultaneously with autism spectrum disorder.

In a study of 4089 individuals with intelligence impairment (including 9.7% with autism spect-
rum disorder; Tsiouris et al. 2011), physically aggressive behavior toward other people, ob-
jects, and self was significantly associated with autism spectrum disorder (31% higher rate).
Aggressive behavior against oneself was most frequently found in individuals with autism
spectrum disorder, female gender, and significant intelligence impairment. Autoaggressive be-
havior was most common in severe intelligence impairment in a German study. A significant
association was found between the occurrence of (auto-)aggressive behavior and the extent of
psychosocial adjustment (Noterdaeme and Wriedt 2010). An association between autism spect-

rum disorder and psychotic symptoms was found in 12-year-old children (Rai et al. 2012a).

In adulthood, the data so far are based on few studies. Here, too, further studies with larger
samples would therefore be desirable. In a study of 129 adult patients with autism spectrum
disorder (Eaves 2006), who were diagnosed in childhood, 56% of the patients examined showed
comorbid disorders, with anxiety disorders having the highest prevalence both in relation to
the current time and in the course of life (39% and 53% respectively). Anxiety disorder and
depression were found significantly less frequently in patients with intelligence impairment. A
study of adult patients with autism spectrum disorder and intelligence impairment (Melville et
al. 2008) found a rather low number of comorbid disorders compared to the prevalence figures
for childhood and adolescence. Problem behaviors clearly predominated. In a study of 147

adults with intelligence impairment and autism, no increased rate of comorbid disorders was
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found compared to 605 adults with intelligence impairment (without autism) (Tsakanikos et al.
2006).

In contrast, studies of adult patients with high-functioning autism spectrum disorder or Asper-
ger syndrome found a high prevalence rate for comorbid disorders (especially personality dis-
orders, depression, and anxiety disorders) (Hofvander et al. 2009; Lugnegard et al. 2011), also
compared to a psychiatric sample without autism spectrum disorder (Joshi et al. 2013). The
group of individuals with autism spectrum disorder had a significantly increased risk of comor-
bid depressive disorder and anxiety disorder (lifetime prevalence) compared to the psychiatric
sample. In a sample of 54 patients with Asperger syndrome, more than half met criteria for a
personality disorder (males: 65%, females 32%). In particular, the criteria for schizoid as well
as obsessive-compulsive personality disorder were met. This is interpreted as an indication that
there is a clear overlap of symptoms of the disorders Asperger syndrome and personality disor-
der. Comorbid antisocial personality disorder as well as substance abuse was found in the PDD-
NOS subgroup (Hofvander et al. 2009). In a German study (Strunz et al. 2014a) of high-func-
tioning adults with autism spectrum disorder, a comorbid psychiatric disorder (DSM-1V, Axis-
I) was present in 36% of the 59 patients studied, with affective disorders (24%) and social
phobias (14%) being the most common. 44.8% of the patients with autism spectrum disorder
met the criteria for a personality disorder, most frequently schizoid and obsessive-compulsive

personality disorder, and in rare cases self-confident or paranoid personality disorder.

Some - mainly exploratory - studies find an increased rate of psychotic disorders in adults with
autism spectrum disorder (Hofvander et al. 2009; Kohane et al. 2012; Lugnegard et al. 2012;
Nylander et al. 2013; Stahlberg et al. 2004). With regard to the comorbid presence of catatonia,
only case studies are available to date; a recent review (Mazzone et al. 2014) points out that
catatonic symptoms can indeed be found in autism spectrum disorder patients, but the preva-

lence rate is difficult to state, also due to the difficult differential diagnostic delimitation.

Physical-neurological diseases

For comorbid epilepsy, a recent study (Mouridsen et al. 2013b) found an OR of 21.6 (95% ClI
8.1-57.3) in patients with early childhood autism. A study in patients with Asperger syndrome
found an increased rate (3.9% of the patient group studied) of comorbid epilepsy compared to
the general population (Mouridsen et al. 2013b). Individuals with atypical autism were found
to have an OR of 6.5 (95% CI 3.0-14.2). A population-based study of adults also found a sig-
nificant association between epilepsy and autism spectrum disorder (OR = 7.4, 95% CI 1.5 -

35.5; Rai et al. 2012a). Thus, epilepsies are among the most common physical neurological
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comorbid conditions, especially in the presence of a comorbid intellectual disability (Canal-
Bedia et al. 2011).

A 2003 systematic review concluded that there is no evidence that gastrointestinal disorders are
more common in individuals with autism spectrum disorder than in the general population
(Kuddo and Nelson 2003). In children with atypical autism, a recent study found no increased
rate of disorders affecting the stomach, intestines, and liver (Mouridsen et al. 2013a) compared
to a control group. In a study of 487 children with autism spectrum disorder, only 7.2% had
gastrointestinal problems, and there was a significant correlation with problems with sleep be-
havior, eating behavior, and oppositional behavior (Maenner et al. 2012). Another population-
based study that included a group of individuals with early childhood autism (N = 121) and
control group (N = 242) also found no overall increased rate of gastrointestinal disorders (lbra-
him et al. 2009). However, the group of individuals with early childhood autism did show in-
creased rates of constipation and dietary peculiarities/selective eating behaviors. Allergies are
not more common in children with autism according to a study with age-matched control group
(N = 69) (Bakkaloglu et al. 2008).

Based on the prevalence data (see Chapter A.3.1), chromosomal and genetic disorders should
also be considered. Sensory impairments can also be comorbid and do not exclude the diagnosis

of an autism spectrum disorder (Dammeyer, 2014).

[34] Consensus statement

Key Question 30: What comorbidities should be watched for?

The presence of comorbid disorders should be considered in the diagnostic
process and, if necessary, further clarified and treated diagnostically. A diffe-
rentiated assessment should be made as to whether the symptoms are additi-
onal to or go beyond those of an autism spectrum disorder and whether they

meet the respective diagnostic criteria of other disorders.

Strong consensus (14 out of 14)
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B.5.2 Differential diagnoses

Inge Kamp-Becker

31. which differential diagnoses should be considered?

B5.2.1 Introduction

Many developmental, mental, and behavioral disorders are associated with symptoms similar
to those of autism spectrum disorder. These must be differentially diagnosed from autism spect-
rum disorder. Consideration of possible differential diagnoses is of great importance in making
a valid and reliable diagnosis, so they must be considered throughout the diagnostic process.
Accurate diagnosis is crucial to initiate appropriate treatment. Failure to make an accurate di-
agnosis has far-reaching implications for the further development and prognosis of the affected
person. A false positive diagnosis of autism spectrum disorder (a diagnosis of autism is made,
but another disorder is actually present) has negative consequences, as does a false negative
diagnosis (autism is present, but not diagnosed). The fact that many of the relevant differential
diagnoses also occur as comorbid disorders in the presence of an autism spectrum disorder once
again underscores the need for specialized diagnostics against the background of diverse expe-

rience with all relevant disorders (see Chapter B.4.2).

However, not only the differential diagnostic differentiation from other disorders must be consi-
dered, but autism spectrum disorder must also be differentiated from subclinical symptoms that
occur in the general population and do not lead to clinically relevant impairment. So-called
autistic "traits" or "autistic-like traits" (Lundstrom et al. 2011; Lundstrom 2012) occur in
healthy individuals as well as in many other psychiatric disorders (see below). For example,
special interests occur not only in autism spectrum disorder, but also in healthy individuals or
individuals with other disorders (Turner-Brown et al. 2011), as do sensory abnormalities (Van
Hulle et al. 2012). It is true that there are individuals who show subclinical features of autism
spectrum disorder or Asperger's syndrome and for whom the diagnosis might also help them to
better understand themselves and their problems or to identify with the disorder pattern. How-
ever, if there is no clinically relevant impairment in everyday life, then according to these gui-

delines the diagnosis must not be given.

Differentially, many disorders must be considered that are also associated with abnormalities
in the area of social interaction, communication or repetitive, stereotyped behaviours. A diag-

nostic assessment must therefore include the core symptoms of autism spectrum disorders on
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the one hand (see Chapter B.4.4), but also take into account their differential diagnostic diffe-
rentiation from other disorders. In many cases, it is necessary to treat e.g. pronounced hyperac-
tivity, impulsivity and lack of concentration, oppositional behaviour, anxiety symptoms or si-
milar, before it can be diagnostically assessed whether these are present in addition to an un-
derlying autistic disorder or whether the "autistic-like symptoms" exist in the context of another
disorder. In the following, we will systematically consider which disorders should be given
special attention and make appropriate recommendations. Therefore, in the following, the in-
formation from the source guidelines is presented first, then this is supplemented by more recent

literature.

B.5.2.2 Summary from the source guidelines

19 studies were included (Allen et al. 2007; Arvidsson et al. 1997; Baron-Cohen et al. 2000;
Beighley et al. 2013; Corsello et al. 2007; Dietz et al. 2006; Ehlers et al. 1999; Gray and Tonge
2005; Hastings 2003; Honda et al. 2009; Kamp-Becker et al. 2009; Lord 1995; Perry et al. 2005;
Rellini et al. 2004b; Scheirs and Timmers 2009; Snow and Lecavalier 2008; Sponheim and
Spurkland 1996; Stone et al. 2008; Webb et al. 2003). All studies were uncontrolled observati-

onal studies and were assessed as being of low quality.

The NICE children's guidelines make the following recommendations: The following differen-
tial diagnoses should be considered and specifically investigated in order to properly assess the

findings obtained (autism-specific history and behavioural observation):

e Neural and mental development disorders: language development delay or language de-
velopment disorder; intelligence impairment or global development delay; developmental
coordination disorder.

e Mental and behavioral disorders: Attention-deficit/hyperactivity disorder (ADHD); affec-
tive disorders; anxiety disorders; attachment disorders; oppositional disorders; conduct
disorders; obsessive-compulsive disorders; psychoses.

e Other disorders: Severe hearing or visual impairment, maltreatment, selective mutism.

e Disorders associated with developmental regression: Rett syndrome; epileptic encephalo-
pathy.

NICE adult guidelines list as differential diagnoses: Obsessive-Compulsive Disorder, Persona-
lity Disorder. In the DSM-5 (Falkai and Dopfner 2015), the following additional differential
diagnoses are named: social (pragmatic) communication disorder, stereotypic movement disor-

der.
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B.5.2.3 Updating

Individual symptoms of autism spectrum disorder have low specificity for autism spectrum
disorder, i.e. they also occur in many other disorders. For example, reduced eye contact, facial
expressions, and gestures also occur in many emotional disorders (Tyson and Cruess 2012; van
Steensel et al. 2013), as well as in schizophrenia, depression, and ADHD. Abnormalities in
reciprocal social interaction skills are present in many disorders (over time) and are therefore
not specific to autism spectrum disorder (Meyer-Lindenberg and Tost 2012). Deficits in the
ability to allocate emotions occur in many disorders and can therefore have very different back-
grounds (Collin et al. 2013). Impairments in the capacity for empathy and in the capacity for
Theory of Mind are also found in many disorders (see below). In the following, various disor-
ders are presented and their differential diagnostic differentiation is discussed (taking into ac-

count the explanations from the NICE guidelines for children, Appendix K).

Language development delay or language development disorder

These disorders involve a use or understanding of language that is not age appropriate. Play
skills as well as the ability to use imagination may also not be age appropriate. This is associated
with problems in social communication and interaction skills, which also extend beyond pre-
school age. Language abnormalities in terms of echolalia, stereotypical language use or neolo-
gisms may also be present (Bishop 2010; Bishop and Norbury 2002). In terms of differential
diagnosis, it is relevant to note that children with language disorders do use nonverbal means
of communication (eye contact, divided attention, gestures, etc.) in a compensatory manner
(McArthur and Adamson 1996). Social motivation (especially in familiar relationships) is not
impaired and children show only minor abnormalities in social interaction and empathy skills
(Ventola et al. 2007). However, impairments in Theory of Mind ability are also present
(Andrés-Roqueta et al. 2013; Dyck and Piek 2010; Farrar et al. 2009; Wisdom et al. 2007).
Difficulties in the ability to recognize and correctly interpret emotions may also be present
(Homer and Rutherford 2008). In a German study, items in the Reciprocal Social Interaction
and Communication and Language domains of the ADI-R were found to separate the two com-
parison groups - F80.2 Receptive Language Disorder vs. Early Childhood Autism - well
(Mildenberger et al. 2001). Two longitudinal follow-up studies of boys/young men with autism
spectrum disorder and receptive language disorder, respectively (Howlin et al. 2000; Mawhood
et al. 2000), show that over the course of development, males with autism had significantly
more impairments in the area of stereotypic behaviors. Although only 10% in the group of

individuals with receptive language impairment exhibited severe social problems (in contrast
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to 74% of the autism group), 65% exhibited moderate social problems. The differences between
the two groups became less pronounced as development progressed.

Since both language and communication difficulties as well as problems in social interaction
occur in both disorders, the precise recording and assessment of these skills in the course of
development is of crucial importance. Especially in children, the intensive promotion of langu-

age skills as well as accompanying further diagnostic examinations should be initiated.

Reduced intelligence or global developmental delay

In persons with intelligence impairment, many abnormalities are found that also occur in autism
spectrum disorders. For example, repetitive, stereotyped behaviors are common in individuals
with cognitive impairment (Carcani-Rathwell et al. 2006; Ventola et al. 2007). Play behaviors
are also prominent, and abilities to form social interactions and engage in friendly relationships
may be limited. However, unlike autism spectrum disorders, social motivation and orientation
(eye contact, divided attention, nonverbal communication) are not impaired according to gene-
ral developmental levels (Jones et al. 2008; Matson et al. 2008b). However, it is currently un-
clear whether a differential diagnostic differentiation is possible in the case of a very severe

intellectual disability in combination with motor or sensory impairments.

Developmental coordination disorder

These individuals are motor clumsy and show poor motor coordination overall. This may be
associated with a reduced spatial perception ability, which may also affect proximity-distance
behaviour to other people. Social problems may also be present. However, in differentiation to
autism spectrum disorder, these individuals show good communicative skills and inconspicu-

ous play behaviour.

Attention Deficit Hyperactivity Disorder (ADHD)

The ADHD disorder is characterized by attention that is not age-appropriate (excessively
focused and/or easily distracted), hyperactivity and motor restlessness. The symptoms usually
persist into adulthood (Barbaresi et al. 2013) and not only represent one of the most relevant
differential diagnoses of autism spectrum disorder, but are present as a comorbid disorder in
approximately 30% of autism spectrum disorder cases (Mazefsky et al. 2014; Simonoff et al.
2008; see Chapter A.3.3). Very intensive research has been done on the similarities and diffe-
rences (for a review see: Taurines et al. 2012). These exist with respect to genetic background

(Rommelse et al. 2010; Rommelse et al. 2011), social cognitions (Buhler et al. 2011; Nydén et
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al. 2010; Rumpf et al. 2012; Uekermann et al. 2010), social interaction skills (Ames and White
2011; Reiersen 2011) and neural correlates (Brieber et al. 2007; Gargaro et al. 2011). Deficits
in social skills are common in individuals with ADHD, as are difficulties in the ability to recog-
nize and correctly interpret emotions (Reiersen 2011). These multiple genetic and neuropsy-
chological findings suggest an etiopathogenetic link between the two disorders. However, re-
cent studies indicate that the disorders are only partially overlapping (van der Meer et al. 2012).

In delineating the two disorders, it appears that individuals with ADHD show fewer deficits in
social reciprocity, nonverbal communication, and repetitive, stereotypic behaviors (Mayes et
al. 2012). A clear distinction between the two disorders is possible in many cases. However,
due to the overlap of the disorders, it is necessary to treat the symptoms of ADHD in accordance
with the guidelines (see corresponding AWMF guideline ADHD in children, adolescents and
adults) and to repeat the diagnosis of an autism spectrum disorder in the course of the treatment.

Affective disorders
Withdrawal, reduced verbal and non-verbal communication, little interest in age-appropriate
activities and contacts are, among other things, symptoms of a depressive disorder. However,
the course of development distinguishes the disorders, since in affective disorders the symptoms
are mostly episodic.

Emotional and anxiety disorders

Autism spectrum disorders are often accompanied by emotional and anxiety disorders, how-
ever, individuals with emotional and anxiety disorders also often exhibit some symptoms that
appear autistic. For example, fear of change is a common symptom in emotional disorders (Gut-
tmann-Steinmetz et al. 2010; Pine et al. 2008; Renno and Wood 2013; Towbin et al. 2005; van
Steensel et al. 2013) and therefore has low specificity for autism spectrum disorders. More than
one-third of all children with anxiety disorders who did not have an autism spectrum disorder
exceeded at least one of the three cut-off values of the ADI-R in a recent study (van Steensel et
al. 2013). Therefore, it must be critically examined whether all criteria for an autism spectrum
disorder are actually present in addition to the anxiety symptomatology, in particular whether
there is an underlying impairment in the area of social communication and imaginative ability
(Cath et al. 2008). Since comorbid anxiety disorders exacerbate the core symptoms of autism
spectrum disorders (Kamp-Becker et al. 2009; Spiker et al. 2012; Sukhodolsky et al. 2008), a

diagnosis of an anxiety disorder should rather be assigned in the case of very mild symptoms
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of an autism spectrum disorder and appropriate treatment should be initiated in order to then

repeat the diagnosis with regard to an autism spectrum disorder in the course of time.

Social phobia and anxious-avoidant personality disorder are classified as social anxiety disor-
ders (Reich 2009). The main characteristic of social anxiety disorders is the pronounced fear of
situations in which the affected person is the focus of attention and the use of avoidance strate-
gies to escape these situations. In extreme cases, this can lead to a complete withdrawal from
all social contacts. The cause is a profound fear of criticism and negative evaluation by the
social environment. Longitudinally, social behavioural inhibitions, e.g. avoidance of eye
contact and reduced communicative expressive behaviour, have frequently been reported since
childhood (Tyson and Cruess 2012). Emotion recognition weaknesses are characterized by se-
lective perception of social cue stimuli that suggest negative evaluation, e.g., rejection or dis-
dain. Outside of socially demanding situations, such as in a family setting, adequate emotional
perspective taking is usually possible. Individuals with social phobia report greater anxiety in
social situations and reduced social skills than individuals with Asperger syndrome
(Dissanayake 2012).

Selective mutism is understood as a clear, emotionally conditioned selectivity of speech in the
presence of existing speech skills. As a result, there are clear problems in social interaction and
communication. In contrast to autism spectrum disorder, however, these abnormalities are situ-

ation-specific (e.g. especially in unfamiliar, public situations such as school, kindergarten, etc.).

Overall, it appears that differential diagnostic differentiation from emotional/anxiety disorders
is a challenge in diagnosis and screening methods are not appropriate for this purpose (Cho-
lemkery et al. 2014b; Warren et al. 2012).

Oppositional disorders/social behaviour disorder

What oppositional/ social behavior disorder and autism spectrum disorder have in common is
that there are problems in social interaction as well as deficits in the area of theory of mind/em-
pathy (O'Nions et al. 2014; Pasalich et al. 2014; Schwenck et al. 2014; Sebastian et al. 2012).
However, the underlying impairment in the area of social communication is absent in oppositi-
onal disorder/social behavior disorder. In these disorders, individuals often exhibit provocative,
attention-seeking behaviors as well as instrumental, goal-directed aggressive behaviors that
highlight intact social orientations. Cognitive aspects of the Theory of Mind are mostly unim-
paired, whereas affective aspects are impaired. Especially with these differential diagnoses, a

false positive diagnosis of autism spectrum disorder has long-term negative consequences.
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Personality Disorders

Of note is the finding of recent studies outlining considerable overlap in the symptomatology
of adults with high-functioning autism spectrum disorders (especially Asperger syndrome) and
diverse personality disorders (Anckarsater et al. 2006; Anckarsater 2006; Barneveld et al. 2011;
Hofvander et al. 2009; Hurst et al. 2007; Lugnegard et al. 2012; Strunz et al. 2014b; Strunz et
al. 2014a; Tantam and Girgis 2009). These findings highlight the difficulty in distinguishing
between the two disorders in adulthood, particularly when there is insufficient other-anamnestic
information about the onset of the disorder in childhood. Deficits in Theory of Mind/empathic
ability are also present in individuals with personality disorders (Blair 2008; Dziobek et al.
2011; Harari et al. 2010; Jones et al. 2010; Shamay-Tsoory et al. 2010; Strunz et al. 2014b;
Wiehe 2003). Other common features include overarching and severe problems in social rela-
tionships, communication, and self-experience, loneliness, obsessive-rigid actions and attitu-
des, and significant impairments in many domains of life. In both disorders, symptomatology
is experienced as belonging to the personality (ego-syntonic), although a diagnosis of autism
spectrum disorder is experienced as less stigmatizing and more likely to imply identification
with the disorder (Durand-Zaleski et al. 2012; Farrugia 2009; Kapp et al. 2013; Ruiz Calzada
et al. 2012). Self-report instruments are not helpful in differential diagnostic assessment for the
personality disorders (Bishop and Seltzer 2012; Brugha et al. 2012; Lehnhardt et al. 2013). The
following personality disorders should be considered for differential diagnosis: Schizotypal,
Schizoid, Narcissistic, Obsessive-Compulsive, Avoidant, Antisocial, Self-Insecure, Borderline
Personality Disorder. It must be examined very carefully, taking into account information from
other people, whether the onset of the disorder with a clinically relevant impairment is in early
childhood, whether all the symptoms of an autism spectrum disorder have been present since
early childhood and whether the symptoms present cannot be adequately explained by the
presence of a personality disorder. A largely unremarkable course into adolescence is an exclu-

sion criterion.

Social (pragmatic) communication disorder (according to DSM-5)

This disorder is characterized by persistent difficulties in the social use of verbal and nonverbal
communication. Deficits exist in the social use of communication, difficulty adapting commu-
nication style to the context or needs of the listener, or following rules for conversation, and in
understanding non-explicit messages. Repetitive, stereotypic behaviors are not present to the
degree that would be expected in the presence of an autism spectrum disorder (Swineford et al.

2014). However, comorbid disorders (AHDS, social behavior disorder, and disorders with
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known genetic background; Norbury 2014) are often found in individuals with this disorder.
Unfortunately, there are no well-studied diagnostic inventories to date to capture the disorder

well.

Obsessive Compulsive Disorder

Obsessive-compulsive disorders are associated with a pronounced adherence to rituals of ac-
tion, systems of order or collecting habits. Often this also leads to increasing problems in social
interactions, withdrawal and lack of contact. In contrast to autism spectrum disorder, however,
the basic ability to interact and communicate socially is preserved and the compulsive actions

are usually perceived as nonsensical and inappropriate by the adult affected.

Attachment disorders/Fetal Alcohol Syndrome

In the symptomatology of the disturbance patterns of an attachment disorder and autism spect-
rum disorder, clear overlaps are found. For example, more than 60% of the children studied
with reactive attachment disorder exceeded the cut-off values of the ADI-R in the area of com-
munication, 46% in the area of social interaction and 20% in the area of repetitive, stereotyped
behaviours (Sadiq et al. 2012). However, children with attachment disorders benefit better from
a psychoeducational program than children with autism spectrum disorders (Mukaddes et al.
2004). The developmental history is crucial; if emotional or physical abuse is present, approp-
riate measures should be taken (see AWMF guidelines on this).

There are also overlaps between Fetal Alcohol Syndrome and Autism Spectrum Disorders (Bis-
hop et al. 2007) that need to be noted and considered in diagnostic assessment. Commonalities
are evident in the presence of socially inappropriate behaviour and difficulties with peers. How-
ever, difficulties in initiating social interactions, reduced shared enjoyment, and nonverbal com-
munication are more prevalent in children with autism spectrum disorder than in children with

fetal alcohol syndrome (Bishop et al. 2007; Stevens et al. 2013).

Stereotypic movement disorder

The main feature of this disorder is repetitive, arbitrary, repetitive, non-functional and often
rhythmic motor behaviours (e.g. shaking out or waving hands, swaying body movements, head
banging, biting oneself, hitting oneself). The movements may or may not be stopped by ap-
propriate effort (usually in children without intelligence impairment) (more difficult in children
with intelligence impairment). However, unlike autism spectrum disorder, there are no funda-

mental deficits in social communication and reciprocity.
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Psychotic disorders

There are also many similarities (genetics, neurobiology, social-cognitive impairments) and
differences in relation to psychotic disorders (Baribeau and Anagnostou 2013; Bora and Pan-
telis 2013; Cochran et al. 2013). In the acute phase of a psychotic disorder, differentiation is
difficult (Reaven et al. 2008); the developmental history is crucial.

visual or hearing impairments

In cases of significant visual impairment, non-verbal communication is also impaired (gaze
behaviour, gestures, mimic expression). In speech development, echolalia and stereotypical
word repetitions occur. Overall language development may be delayed, especially in relation to
the understanding of abstract word meanings. Development of play behavior is conspicuous
and sensory interests or sensory explorations occur frequently. Interests are often restricted and
repetitive mannerisms are also common. Social interest is present, however, and the capacity

for social reciprocity is not markedly impaired.

In cases of severe hearing impairment, language development is also conspicuous and commu-
nication skills are impaired. However, there are fewer abnormalities in the area of non-verbal

communication, social reciprocity, play behaviour and less repetitive, stereotypical behaviour.

Rett syndrome, epileptic encephalopathy, Landau-Kleffner syndrome

These disorders are accompanied by a clear regression in development. A clear reduction of
already acquired skills is at the heart of the symptomatology. In Landau-Kleffner syndrome,
there is a loss of language, and about one third of those affected retain a severe receptive lan-
guage deficit. Rett syndrome is an encephalopathy that follows an X-linked dominant inheri-
tance and is associated with marked loss of language, cognitive, and motor functions. In contrast
to autism spectrum disorder, however, the focus of these disorders is on the loss of previously

acquired abilities.
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[35]

KKP

: B.5.2 Differential diagnoses

Consensus-based recommendation - key issue 31
What are the differential diagnoses to look out for?
In addition to an accurate assessment of the core symptoms of an autism
spectrum disorder, differential diagnosis is of crucial importance for making
a correct diagnosis. It must be assessed in a differentiated manner whether the
present symptoms are not sufficiently explained by the presence of one of the
following disorders. Therefore, specific examinations should also be consi-
dered throughout the diagnostic process if indicated.
Developmental Disabilities:

e Speech disorders

¢ Global developmental disorders or intelligence impairment
Mental and behavioral problems or disorders:

e Attention Deficit Hyperactivity Disorder (ADHD)

e Emotional and anxiety disorders

o Affective disorders

e Oppositional behaviour/disturbance of social behaviour

e Personality Disorders

e Obsessive Compulsive Disorder

e Attachment Disorders

e stereotypic movement disorder

¢ Psychotic disorders

Strong consensus (14 out of 14)
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B.6 Clarification: B.6.1 Introduction

B.6 Clarification

Judith Sinzig & Matthias Dose
Collaboration: Marianne Menze on literature research and selection

B.6.1 Introduction

The following key questions are answered and recommended in the text *':

How should the diagnostic assessment be communicated to affected persons and their relati-
ves/carers? Which factors are experienced as supportive or burdensome by the persons concerned and
their relatives?

What is the significance of the diagnosis for those affected and their relatives?

B.6.2 Who should carry out the reconnaissance?

B.6.2.1 Summary from the source guidelines

The NICE Children (diagnosis) guideline states that discussions should be held in advance
with parents/carers and/or, where appropriate, with the child/young person about how (inclu-
ding communication of the diagnosis) information should be shared during the assessment in

the context of a diagnosis regarding autism spectrum disorder and afterwards.

The NICE adult guideline also states that before investigations are initiated, it should be dis-

cussed with the person concerned how the results should be reported, but not by whom.

The SIGN guideline does not specifically address this issue.

B.6.2.2 Current situation in Germany, formulation of own recommendations

Currently, there is no consensus as to which professional groups (specialists in child and ado-
lescent psychiatry and psychotherapy, specialists in psychiatry/psychotherapy, paediatricians,
psychologists, (child and adolescent) psychotherapists, social pedagogues) and institutions (in-
stitutional outpatient clinics, practices, early intervention facilities, social paediatric centres,
autism therapy centres, etc.) can/should offer diagnostics. Accordingly, there is also no consen-

sus on who, when and how to communicate the diagnosis and conduct an educational interview.

17 To answer the key questions in this chapter, the following sources were consulted: Carr and Lord 2013; Carter
et al. 2009; Cassidy et al. 2008; Coplan 2000; Coulthard and Fitzgerald 1999; Dale et al. 2006; Estes et al. 2013;
Glasberg 2000; Hastings 2003; Head and Abbeduto 2007; Herring et al. 2006; Hodge 2005; Karst and VVan Hecke,
Amy Vaughan 2012; Ludlow et al. 2012; Macks and Reeve 2007; Mercer et al. 2006; Milshtein et al. 2010; Moh
and Magiati 2012; Montes and Halterman 2008; Quirantes 2009; Reed and Osborne 2012; Siklos and Kerns 2007.
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[36] Consensus-based recommendation - key issue 34

How should the diagnostic assessment be communicated to affected persons and their rela-
tives/carers? Which factors are experienced as supportive or burdensome by affected per-
sons and their relatives?

KKP The diagnostic assessment should be mediated by the specialized body.

Strong consensus (12 out of 12)

B.6.3 How should an educational interview proceed?

B.6.3.1 Summary from the source guidelines

NICE children (diagnostics)

Upon completion of the assessments, the results (including findings) should be gently discussed
with the parents/guardians and/or the child/adolescent, as appropriate, without delay. If no au-
tism spectrum diagnosis has been made, the reasons should be explained.

Notification of the diagnosis should provide education about what autism is and how autism
may affect the individual's development and functioning. Where possible, a written report of
the assessment should be provided to the parent/guardian and/or, if appropriate, to the child/y-
oung person, explaining the findings and reasons for the conclusions reached. The information
(including the written report) should also be shared with the GP and, if appropriate consent has
been obtained, with all 'key people' involved with the patient (including educators/teachers and
social care staff). A follow-up appointment should be allocated within 6 weeks for further dis-
cussion. If an autism spectrum disorder has been diagnosed, the risk of autism spectrum disor-

ders in siblings and offspring should be discussed.

NICE Adult
Communication of the results of the investigation should include a comprehensive and infor-
mative profile of the individual's needs and risks, including a treatment plan, in a manner ap-

propriate to the individual's understanding of the problem.

SIGN Guideline
It is noted that it may be appropriate to communicate the diagnosis to parents or guardians and
(where appropriate) children and young people separately, sequentially or together. As the com-

munication of the diagnosis can be stressful, it is recommended to establish contact with local
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professional groups. Diagnosis should be explained against ICD-10/DSM-IV criteria. Findings
(including explanations) should be in writing. Clarification should be made as to who these
findings/reports will be made available to. Basic information should be provided regarding cur-
rent knowledge of causes, treatment options, prognosis, and appropriate multiprofessional sup-
port. If diagnosis is uncertain, next steps for clarification should be discussed. Relevant profes-
sional groups should be involved. Specific therapeutic interventions (including those for any
comorbidities) should be addressed. Consequences for school, training etc. should be discussed,

sources of information and a fixed contact person for further questions should be named.

B.6.3.2 Current situation in Germany, formulation of own recommendations
See above: There is no reliable knowledge about this. Very different approaches and thus dif-

ferent quality can be assumed.
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B.6 Clarification: B.6.4 What is important from the point of view of the person concerned or the parents or
guardians during an information session?

[37] Consensus-based recommendation
Key question 34

KKP Factors that are experienced as supportive by the persons concerned and their
relatives in the educational discussion or process are a detailed explanation of
symptoms, causes, prognosis, effective as well as dispensable interventions, y-
outh welfare measures as well as educational, vocational and legal aspects.
Furthermore, early planning of necessary help and therapeutic interventions as
well as the naming of a contact person are important. An empathetic approach
and a high level of professionalism on the part of the person providing the in-
formation have a supporting effect, so that the questions of those affected and
their guardians can be answered with certainty. It is very important to specifi-
cally address fears and feelings of guilt regarding the causes and consequences

of the disorder.

Strong consensus (12 out of 12)

B.6.4 What is important from the point of view of the person concerned or

the parents or guardians during an information session?

B.6.4.1 Summary from the source guidelines

NICE children (diagnostics)

Examples of good practice were the interview with a multiprofessional team that listens to the
views of the parents or guardians, the rapid and clear communication of the examination result,
the provision, explanation and discussion of written reports (also from the individual examina-
tions), the presence only of those persons who were involved with the child/adolescent, and the

advance information about the participants in the educational interview.

SIGN
The SIGN guideline emphasises that it is beneficial for the satisfaction of parents or guardians
and/or affected persons if they are provided with good quality information and have sufficient

opportunity to ask questions.
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B. 6.4.2 Current situation in Germany, formulation of own recommendations
See above: There is no reliable knowledge about this. Very different approaches and thus dif-

ferent quality can be assumed.

[38] Consensus-based recommendation
Bowl question 35
KKP The diagnosis is of great importance for the affected persons and their relatives.
With the communication of the diagnosis, an education about the disorder adap-

ted to age and developmental stage should take place.

Strong consensus (12 out of 12)

B.7 Progressive diagnostics

Diana Will, Christine M. Friday

B.7.1 Introduction

In this chapter it will be presented which diagnostic procedures are suitable to measure and map

changes and developmental processes in people with autism.

In addition to documenting therapeutic progress, the diagnosis should also be reexamined at
preschool age, especially for individuals with Asperger syndrome (F84.5), atypical autism (F
84.1), or an unspecified pervasive developmental disorder (F 84.8 or F84.9). As already descri-

bed in chapter A.4 Course and prognosis, the diagnoses are not always stable at this age.

The following key questions are answered and recommended in the text:

33. which procedures can also be recommended for follow-up diagnostics?

36. what follow-up diagnostics are necessary?
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diagnostics?

B.7.2 Which of the diagnostic procedures are also suitable for follow-up di-

agnostics?

B.7.2.1 Summary from the source guidelines
Neither the NICE children's (diagnostic)/adult guidelines nor the SIGN guideline make explicit

recommendations for follow-up diagnostics.

B.7.2.2 Current situation in Germany

In Germany, there are currently no studies and no recommendations on follow-up diagnostics.

B.7.3 Which diagnostic procedures can also be used for follow-up diagnos-

tics?

B.7.3.1 Summary from the source guidelines
Neither the NICE paediatric (diagnostic)/adult guidelines nor the SIGN guideline make recom-
mendations for specific procedures for follow-up diagnosis.

B.7.3.2 Current situation in Germany

In Germany, there are currently no studies and no recommendations on procedures for progress
diagnostics. However, some diagnostic procedures are currently used to measure changes and
to document developmental processes and therapeutic progressions. When using these and
other scales, it is important to ensure that the standardization is up to date and that the tests can
be administered well to children, adolescents and adults with autism spectrum disorder, even in
the presence of intelligence impairment. Unfortunately, this is true for only a few instruments,
which are mentioned below. A compilation of international scales that can measure progress in
different domains in preschool children has been done in a recently published systematic re-
view, which concluded that there are few valid instruments, none of which can be recommended
as necessary. The most important instruments from this review, which are also translated into
German and (partially) standardised, have been included in the following compilation and supp-
lemented by others (McConachie et al. 2015).
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Instruments for the study of the developmental and intelligence trajectories

Bayley-111 (Bayley Scales of Infant Development Bayley-I111 Bayley 2006):

The Bayley Scales of Infant Development are a pediatric developmental test and were develo-
ped for children aged 1 - 42 months. They represent the most internationally studied develop-
mental diagnostic instrument. The instrument allows for the assessment of three basic skill areas
with the cognitive, language and motor scales. The cognitive scale tasks capture habituation,
problem solving skills, classification and categorization skills, imitation, and symbolic play.
The language scale is divided into two subscales, receptive and expressive language. The re-
ceptive language subscale contains items that measure reactions to linguistic stimuli and word
comprehension, and is primarily asked through pointing gestures. The expressive language sub-
scale measures vocalization and speech ability. Some items in this scale also relate to early
social-communicative skills, such as social smiling. The motor skills scale also divides into two
subscales: Fine and Gross Motor Skills. The fine motor subscale covers, for example, grasping,
holding, or using pens, while the gross motor subscale covers skills such as crawling, sitting,
standing, walking, or jumping. The standards available to date are based on US studies from
2004, and a German standardization is in progress. Clinically, the Bayley Il scales are fre-
quently used in young children with ASD and are well established. In general, when examining
developmental status, at least 6 months should elapse between repeated testing using the same

instrument.

SON-R 2 % - 7 (Snijders-Oomen Intelligence Test; Tellegen et al. 1998):

Standardized non-verbal intelligence test for children aged 2.6 - 7.0 years. It can be used up to
the age of 7.11 years for children with an existing intelligence impairment. It consists of six
subtests, which can also be evaluated individually. In its entirety, it provides an overview of
non-verbal cognitive skills. There are tasks focusing on "action" or on "thinking", which can be
scored separately. No verbal instructions are necessary. All tasks can be understood by facial
expressions and gestures of the test administration. So far, only Dutch norms are available for
this test instrument, but they can be transferred to German children. Clinically, the SON-R 2
Y- 7 is frequently used with young children with ASD and reduced linguistic skills and is well
proven for the examination of non-verbal cognitive skills. The test cannot be used to make a
statement about the status of verbal skills or verbal 1Q. In general, when testing cognitive skills,
at least 6 months should elapse between repeated tests using the same instrument.

SON-R 6 - 40 (Snijders-Oomen Intelligence Test; Tellegen et al. 2012):
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This test is applicable to individuals between the ages of 6 and 40.11 and includes the same
four subtests: analogies, mosaics, categories, and sign patterns. The norming was conducted in
2009 - 2011 in Germany and the Netherlands. Clinically, the SON-R 6 - 40 is widely used with
individuals with ASD and reduced verbal skills and is well established for the examination of
non-verbal cognitive skills. The test cannot be used to make a statement about the status of
verbal skills or verbal 1Q. In general, when testing cognitive skills, at least 6 months should

elapse between repeated tests using the same instrument.

IDS and IDS-P (Intelligence and Development Scales and Intelligence and Development
Scales - preschool, Grob 2013a and b):

The intelligence and development scales are available for ages 5-10 and 3;0-5;11. With the
scales for preschool children, developmental delays can be identified at an early stage. In doing
so, the IDS provide both an intelligence score and a comprehensive developmental profile ana-
lysis. Five areas are examined: cognition, psychomotor skills, social-emotional competence,
logical-mathematical thinking and language. The entire test takes approx. 60 - 90 minutes to
complete and has been standardised on the basis of 700 children in Germany, Austria and
Switzerland. The retest reliability after approx. 5 months is r = 0.9 for the functional area of
cognition, r = 0.85 for psychomotor skills, r = 0.53 for social-emotional skills, r = 0.8 for
logical-mathematical thinking and r = 0.69 for language.

The IDS for children aged 5;0 - 10;11 years comprises six subscales: cognition, psychomotor
skills, social-emotional competence, mathematics, language and achievement motivation. The
duration is approx. 90 - 120 minutes and again a current German-language norming is available
on the basis of 1330 children in Germany, Austria and Switzerland. Here, too, retest reliability
was determined after an average of 15 months, varying between r = 0.45 and r = 0.81 in the
cognitive development subtests and between r = 0.34 and r = 0.88 in the general development
subtests. For the intelligence score, the non-disattenuated retest reliability is r = 0.83.

It should be noted that, unlike the Bayley I1l and the two SON tests, there is no experience with

children with autism spectrum disorders.

WPPSI-111 (Wechsler Preschool and Primary Scale of Intelligence - Third Edition, 2014):

The Intelligence and Development Scales (Wechsler Scales for Young Children) measure ge-
neral (total 1Q) and specific cognitive abilities (1st verbal, 2nd action, 3rd processing speed,
and 4th general language scales) in the age range of 3.0 to 7.2 years. The test battery consists

of 14 subtests, some of which can be used optionally or additionally. The core tests can take
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between 20 and 50 minutes to complete. The test was normed in 2009 on the basis of 710
children in Germany. The reliability of the subtests varies between r = 0.77 and 0.88; for the
overall test it is r = 0.95.

Clinically, the WIPPSI can be used meaningfully in young children with ASD only when good
verbal skills are present; here it is well established for testing cognitive skills in the average
range. In the area of below-average cognitive skills, it shows a reduced ability to differentiate
and a floor effect. In general, when examining cognitive skills, there should be at least 6 months

between repeated tests using the same instrument.

WISC-1V (formerly HAWIK; Wechsler Intelligence Scale for Children; Petermann and Peter-
mann 2011):

This instrument is composed of 15 subtests, with only 10 core tests used to calculate the total
IQ. The areas of language comprehension, perceptual reasoning, working memory and proces-
sing speed, and general cognitive level are assessed. The procedure is appropriate for children
and adolescents with a developmental age range of 6.0 - 16.11 years and has been re-normed.
Clinically, the WISC-IV is widely used in children and adolescents with ASD and good verbal
skills and is well established for testing cognitive skills in the average range. In the area of
below average cognitive skills, it shows reduced differentiation ability and a floor effect. Ge-
nerally, when examining cognitive skills, there should be at least 6 months between repeated

testing using the same instrument.

WAIS-1V (formerly WIE or HAWIE; Wechsler Adult Intelligence Scale - Fourth edition; Pe-
termann 2012):

This procedure is suitable for persons between the ages of 16.0 and 89.1 years. The test battery
consists of ten subtests, which are composed of the same scales as the WISC-1V. The norming
is up to date. Clinically, the WAIS-1V is widely used with adolescents and adults with ASD
and good verbal skills and is well established for testing cognitive skills in the average range.
In the below average range of cognitive skills, it shows reduced discriminative ability and a
floor effect. Generally, when examining cognitive skills, there should be at least 6 months

between repeated testing using the same instrument.

Instruments for measuring language development

Unfortunately, there is no homogeneous language development test in Germany in which the
change of language skills can be examined in a standardized way over the course of the entire

toddler, preschool and school age. The existing language development tests are only suitable
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for diagnostic purposes. Some of the above-mentioned developmental tests contain subscales
for different language skills, which can be used for the evaluation of progress.

Instruments for measuring daily living skills and adaptive behaviour
GES (Griffiths Developmental Scales, Brandt and Sticker 2001):

This developmental diagnostic is standardized for German children, but very old. Therefore,

this test may easily overestimate the level of development. However, the GES offer the advan-
tage that it includes a conversation with the parents or a close caregiver in addition to the beha-
vioral observation. If young children with ASD do not cooperate on any other test (e.g., the
Bayley Il scales), a rough estimate of developmental status can be made by talking with parents
alone. Five functional areas (Motor, Personal and Social, Hearing and Speech, Eye and Hand,
Achievement) are assessed. The results can provide information for advising parents or guardi-
ans as well as for planning and implementing targeted early intervention measures. The proce-
dure has been developed for children with a developmental age of 1 - 24 months. The standar-
dization is based on 1750 examinations in the developmental course of 102 children. The cal-
culation of the developmental status gives the impression that these were standardised values.
However, this is not the case. The position of the tasks in the stage ladders is based on the age
at which 50% of a large group of children were able to solve these tasks (see also Petermann &
Macha 2005). This means that the variability of normal development is not taken into account.
The scale is therefore only suitable for the rough clinical assessment of developmental level up
to the age of 24 months in infants who cannot be tested in any other way. However, the ceiling
effect from 18 months restricts its use, particularly in follow-up examinations (Esser & Peter-
mann 2010).
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ICF (International Classification of Functioning, Disability and Health, German Institute of
Medical Documentation and Information, DIMDI WHO Collaborating Centre for the System
of International Classifications):

The ICF is a uniform and standardized classification system for describing a person's functional
health status, disability, social impairment and relevant environmental factors. It can be used to
show the bio-psycho-social aspects of disease outcomes, taking into account contextual factors.
It is applicable over the entire lifespan. The primary aim of the ICF is to provide a common
language for describing functional health. The instrument allows for the inclusion of individual
contextual factors, such as environmental factors and person-related factors. The ICF does not
classify disease-related specificities, but rather findings and symptoms related to functional
capacity. With its help, the individual need for help can be ascertained and communicated
across different professions. However, working with the ICF is very time-consuming. Autism-
specific aspects of a child's functioning from the ICF have not yet been compiled and empiri-

cally investigated; however, corresponding research projects are currently planned.

Instruments for autism-specific progression diagnostics

BOSCC (Brief Observation of Social Communication Change):

This instrument is currently still under development. It is intended to record the course of au-
tistic symptoms in a differentiated manner for young children and preschoolers (Kitzerow et al.
2015).

ADOS-severity score (Autism Diagnostic Observation Schedule Severity score; Gotham et al.
2008; Hus et al., 2014):

The ADOS-2 can also be used repeatedly by using the same or different modules. This instru-
ment can be used from a developmental age of 18 months. The severity score, which can be
easily calculated from the ADOS-2, allows the results of the different modules to be compared

with each other. It is somewhat less sensitive than the BOSCC (Kitzerow et al. 2015).
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CARS (Childhood Autism Rating Scale, Schopler et al. 1980)

CARS is less oriented towards the criteria of the classification systems (ICD-10/DSM-1V). It
records the areas of relationships with people, imitation (verbal and motor), affect, use of the
body, relationships with inanimate objects, adaptation to environmental changes, visual respon-
siveness, auditory responsiveness, near-receptor response, fear response, verbal communica-
tion, non-verbal communication, activity level (movement patterns), and functional level of
intelligence. The instrument is suitable for children from a developmental age of two years and
was edited by Steinhausen (1993) for the German-speaking world under the name "Autismus

Beurteilungsskala™. 18

SRS (Scale for the Assessment of Social Reactivity, Constantino and Gruber 2005/German
version Bolte and Poustka 2008b):

The scale maps autism spectrum disorder as a dimensional characteristic that is normally dis-
tributed in the general population. The SRS can be used to locate children and adolescents
between the ages of 4 - 18 who have a very mild level of autism spectrum disorder but still
require treatment. Social, communicative and rigid behaviors are recorded as dimensions,
which means that autism is considered a "trait" and is psychopathological only in the extreme.
The scale is thus particularly suitable for identifying and classifying the severity of an autism
spectrum disorder. A particular strength of this instrument lies in its use for course diagnosis
(Tse et al. 2007; Freitag et al. 2013). In addition, this scale can be used to assess comorbid
autistic traits. The five subscales (social awareness, social cognition, social communication,
social motivation, and autistic mannerisms) can also be used for profile analysis and for plan-

ning and evaluating therapeutic interventions. °

18 For more information on this instrument, see chapter B.4.
9 For more information on this instrument, see chapter B.3.
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Comorbid psychopathology in the course
CBCL 1% -5 (Child Behavior Checklist 1 % - 5, Achenbach 2000a): instrument for the diag-

nosis of children with behavioral problems aged 18 months to 5 years.

CBCL 4 - 18 (Child Behavior Checklist 4 - 18, Working Group German Child Behavior Check-
list 1998): Instrument for the diagnosis of children and adolescents with behavioural problems
from 4 - 18 years. Both instruments record the assessments of parents or guardians regarding
the competencies and problems of their children. The evaluation of this questionnaire includes
the following scales and scores: three competence scales (activity, social competence and
school), eight cross-assessment syndromes (social withdrawal, physical complaints, anxiety/de-
pressiveness, social problems, schizoid/compulsive, attention deficit disorder, dissocial beha-
viour, aggressive behaviour), where a comparison is possible across parent, teacher and self-
report forms of this questionnaire system. Scales of internalizing and externalizing behavior, as

well as an overall problem behavior score, are formed from the syndrome scales.

TRF 1% - 5 (The Caregiver-Teacher Report Form, Achenbach et al. 2000b): This questionnaire
for caregivers of young children and preschoolers contains 99 items, 83 of which are counter-
parts to the parent version. These items then result in five problem scales (Emotional Reactivity;
Anxious/Depressed; Physical Complaints; Social Withdrawal; Attention Problems; and Ag-
gressive Behavior) as well as three superordinate scales: externalizing conspicuousness, inter-
nalizing conspicuousness, and overall conspicuousness. It is used for the general assessment of
behavioural problems and behavioural skills.

TRF 6 - 18 (Teacher's Report Form of the Child Behavior Checklist, Dopfner et al. 2014):
Teacher's questionnaire on the behavior of children and adolescents aged 6 - 18. It is structured
analogously to the parent questionnaire and covers social skills and academic performance as
well as the behaviour of children and adolescents. It can be used to assess behavioural problems

and behavioural skills.
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[39] Consensus-based recommendation - Key questions 33 and 36

Which methods can also be used for course diagnostics?
What progress diagnostics are necessary?

KKP Within the framework of therapy and support, the current developmental sta-
tus and any new physical or mental disorders of the person with an autism
spectrum disorder should be regularly reviewed so that it is possible to modify

the therapy or support goals according to current needs.

Strong consensus (12 out of 12)

B.7.4 Recommendation for research

Currently, there are no special procedures for follow-up diagnostics in Germany that can make
an assessment of therapy and support successes visible. It seems necessary to establish targeted
follow-up research with the aim of improving therapy planning and measuring achieved therapy
successes. Furthermore, it seems reasonable and necessary to translate proven foreign language

instruments and to standardize and validate them for the German market.
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