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This study examined the presence of neurodevelopmental regression and its effects on

the clinical manifestations and the severity of autism spectrum disorder (ASD) in a group

of children with autism compared with those without neurodevelopmental regression at

the time of initial classification and subsequently.

Methods and Subjects: ASD patients were classified into two subgroups,

neurodevelopmental regressive (AMR) and non-regressive (ANMR), using a questionnaire

based on the Autism Diagnostic Interview-Revised test. The severity of ASD and

neurodevelopment were assessed with the Childhood Autism Rating Scale Test-2,

Strengths and Difficulties Questionnaire, and Pervasive Developmental Disorders

Behavior Inventory Parent Ratings (PDDBI) and with the Battelle Developmental Inventory

tests at the beginning of the study and after 24 months of follow-up. Fifty-two patients

aged 2–6 years with ASD were included. Nineteen were classified with AMR, and 33

were classified with ANMR.

Results: The AMR subgroup presented greater severity of autistic symptoms and higher

autism scores. Additionally, they showed lower overall neurodevelopment. The AMR

subgroup at 24months had poorer scores on the Battelle Developmental Inventory test in

the following areas: Total personal/social (p < 0.03), Total Motor (p < 0.04), Expressive

(p < 0.01), and Battelle Total (p < 0.04). On the PDDBI test, the AMR subgroup had

scores indicating significantly more severe ASD symptoms in the variables: ritual score

(p < 0.038), social approach behaviors (p < 0.048), expressive language (p < 0.002),

and autism score (p < 0.003).

Conclusions: ASD patients exhibited a set of different neurological phenotypes. The

AMR and ANMR subgroups presented different clinical manifestations and prognoses in

terms of the severity of autistic symptoms and neurodevelopment.
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INTRODUCTION

Autism and childhood disintegrative disorder (CDD) were
classified as separate entities within pervasive developmental
disorders (1) prior to the publication of the fifth edition of the
Diagnostic and Statistical Manual of Mental Disorders (DSM)
(2). CDD was characterized by a period of at least 2 years
of apparently normal development, followed by a clinically
significant loss of previously acquired skills (before 10 years of
age) in at least two of the following areas: expressive and receptive
language, social skills and adaptive behavior, bowel and bladder
control, and play and motor skills. However, the fact that up to
a third of patients with autism spectrum disorder (ASD) present
neurodevelopmental regression (3), combined with the difficulty
of identifying completely normal development during the first 2
years of life, has led to the disappearance of CDD as a diagnostic
category, and it is now included within ASD.

The children with ASD exhibit a set of phenotypes including
neurological alteration. Genetic components including gene
mutation, copy-number variations, and epigenetic modifications
play important and diverse roles in ASDs (4). One of the
main problems where there is a notable lack of consensus is
the establishment of criteria for determining regression. The
most widely used criteria are those of the Autism Diagnostic
Interview-Revised (ADI-R) test, while aspects related to the
loss of language and social skills are the most widely studied
and reviewed (5). The loss of language is undoubtedly the
phenomenon that parents most frequently refer to when
reporting the onset of symptoms (although at the time of
regression, patients already tend to show a highly restricted
linguistic repertoire), whereas the loss of motor or adaptive
behaviors is much less common (5, 6). In terms of age,
regression normally begins in the 2nd year of life, although it
can emerge as late as 81 months (7). A review of 28 studies
(4) reported that the mean age of the onset of regression was
20 months.

The significance of regression in clinical, pathogenic, and
prognostic terms is insufficiently clear. Although regression
has been previously linked to worse prognostic outcomes (8),
such as impaired cognitive performance (9) and higher scores
on the ADI-R (10), other studies have reported different
findings (11). In a meta-analytic review (12), children with
ASD and neurodevelopmental regression (AMR) were found
to develop language skills before children with ASD and non-
neurodevelopmental regression (ANMR) (3, 13). Studies based
on homemade videos suggest that children with AMR exhibit
higher levels of social and linguistic development than those with
ANMR at the age of 1 year; but not at the age of 2 years (14),
children with AMR apparently present a typical initial level of
social development, unlike children with ANMR (15).

These results are not conclusive, and other authors suggest
that typical development is rare in children with AMR (12, 14).
The loss of previously acquired skills is not currently a diagnostic
criterion, although some authors argue that it could be used
as an early indicator of ASD (5), which could help to establish
therapeutic strategies at an earlier stage. It is well-known that
the ASD diagnosis is relatively stable over time, with up to 80%

of adolescent and adult patients retaining an ASD diagnosis
originally made during childhood (16).

Results of recent studies demonstrate that the onset of ASD
involves alterations in the rates of key social and communication
behaviors during the 1st years of life for most children.
These and follow-up studies that extend past 36 months and
continue evaluation of any child who presents with atypical early
development and/or high-risk status suggest that regressive onset
patterns occur much more frequently than previously recognized
(17), with the consequence that the age of ASD diagnosis is often
older than 4 years (18, 19).

The hypothesis of the present study is that children with
ASD who undergo neurodevelopmental regression have a poorer
prognosis than those who do not undergo regression, and this
could help to establish earlier treatment strategies and care,
thereby improving the long-term developmental outcomes. The
main goal of this study was to classify a sample of children with
ASD into AMR and ANMR subgroups, determine the severity of
the ASD symptoms and the degree to which general development
is affected, and assess the development of both subgroups 24
months after the start of the study.

METHODS

Subjects
A longitudinal study was carried out on a cohort of children with
ASD with broadly similar geographical and domestic conditions.
The patients were diagnosed after being evaluated by two
clinical psychologists specializing in ASD, who applied the DSM-
5 criteria and various semi-structured clinical developmental
interviews and psychological and behavioral tests that have
been internationally recognized as reliable and valid for this
purpose, primarily the AutismDiagnostic Observation Schedule-
2 (ADOS-2) (13, 20). Before the patients were included in the
study, two pediatricians specializing in developmental alterations
and ASD conducted a systematic inspection and reviewed the
medical history to rule out any other pathology associated
with ASD.

This study was approved by the Hospital Biomedical Ethics
Committee, and it conformed to the fundamental principles
established in the 1964 Declaration of Helsinki. The patients with
ASD were included in the study once they had been diagnosed
and showed to fulfill the criteria for inclusion and exclusion,
and after their parents or legal guardians had provided informed
written consent.

The inclusion criteria were patients with ASD aged 2–6 years
who had a positive score on the ADOS-2 test and fulfilled the
DSM-5 criteria. Moreover, the parents and legal guardians agreed
not to make any substantial changes to the psycho-educational
treatment that the patients received during the monitoring
period. The exclusion criteria were presence of another pathology
associated with ASD, undergoing pharmacological treatment
for any pathology or any comorbidity of ASD, taking food
supplements or any alternative treatment, or the parents’ or legal
guardians’ intention to modify the child’s psycho-educational
treatment in the following 24 months.

Frontiers in Psychiatry | www.frontiersin.org 2 March 2021 | Volume 12 | Article 644324

https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles


Martin-Borreguero et al. Regressive Autism Presents Severe Patterns

The group of ASD children was further divided into two
subgroups based on presence or absence of neurodevelopmental
regression during the first 2 years of life, which was assessed
using a six-item questionnaire following the guidelines used
by the ADI-R for the evaluation of this process (Table 1)
(21). The ASD children who obtained a score equal to or
>3 were included in the neurodevelopmental regression ASD
subgroup (AMR), and those with a score <3 comprised the
non-neurodevelopmental regression ASD subgroup (ANMR).
The score 3 or >3 was considered a conservative cutoff point
that would include in the AMR subgroup only the clearest
cases of neurodevelopmental regression. The AMR subgroup
presented neurodevelopmental delay, reaching a score lower
than 70 on the cognitive quotient of the Battelle Developmental
Inventory (BDI) test. All the children received developmental
behavioral interventions.

Standardized Diagnostic Measurements
and Assessments of Autism Spectrum
Disorder Severity
All the children with ASD underwent an initial developmental
clinical interview, which identified the core symptoms of ASD,
according to the DSM-5 clinical diagnostic criteria. Additionally,
the following tests were administered in all the cases:

a) Autism Diagnostic Observation Schedule-2 (13, 20)
Children were given an ADOS module consistent with
their language development and age. It was administered
by two clinical psychologists with official training in the
administration and quantitative interpretation of this test for
research purposes. All the children with ASD in the study
exceeded the cutoff point for the diagnosis of ASD.

b) Pervasive Developmental Disorders Behavior Inventory
Parent Ratings (22, 23)
The standardized version of this test for the Spanish-speaking
European population was used. This test was used to evaluate
the symptomatic severity of pervasive developmental
disorders in ASD patients. The Pervasive Developmental
Disorders Behavior Inventory Parent Ratings (PDDBI),
which was completed by all the parents of the children
with ASD, evaluates the characteristic ASD core behavioral
deficits (deficits in social interaction, language, and pragmatic
communication and stereotyped behaviors), additional
behavioral difficulties (fears and aggressive behaviors), and
adaptive behaviors (social, linguistic, and learning skills). All
the children with ASD in the study obtained a score ≥ 30.

c) Childhood Autism Rating Scale Test-2 (CARS-2) (24)
This scale was designed to classify the severity of the autism
pathology as mild, moderate, or severe.

d) Battelle Developmental Inventory, Second Edition (25)
This test assesses the child’s current level of development
and functioning in five areas (personal/social, adaptive, motor
movement, communication, and cognitive areas).

e) Strengths and Difficulties Questionnaire (26)
This questionnaire is used to assess the presence of behavioral
difficulties and adaptive behaviors.

Statistical Analysis
With regard to the size of the ASD sample used in this study,
given that the prevalence of ASD in Spain is calculated at
1% (27), data are expressed as mean ± SD (95% confidence
intervals), median (IQR), or absolute (relative frequencies).
Accepting an alpha risk 0.05 and a beta risk 0.2 in a two-sided
test, 18 subjects in each subgroup were necessary to recognize
a minimum difference in the variables selected as statistically
significant. Common standard deviation was assumed to be
1.5. A 20% dropout rate was expected. The Shapiro–Wilk
test was used for normally distributed data. Homogeneity of
variances was estimated using Levene’s test. The mean values
for normally distributed continuous variables among subgroups
were compared using the unpaired Student’s t-test. The Mann–
Whitney U test was applied for asymmetrically distributed data.
Categorical variables were assessed using the chi-squared test or
Fisher’s exact test. Mixed-design ANOVA with Sidak correction
was used to compare the BDI results of the AMR and ANMR
subgroups at baseline and at the second administration (18–24
months later). Data were analyzed with the Statistical Package for
the Social Sciences 22 (SPSS). All the tests were two-tailed, and a
p-value < 0.05 was regarded as statistically significant.

RESULTS

Fifty-three patients with ASD were selected, and one was
excluded on the grounds that neurodevelopmental regression
could not be determined because the patient was an adoptee
from another country and the family did not have the
required information. No significant difference was found when
comparing the average ages of the control group and the
ASD group. When all the children were tested for regression,
19 fulfilled the criteria for AMR and 33 fulfilled the criteria
for ANMR. The average age of the AMR subgroup (43.74 ±

11.91 months) was similar to the age of the ANMR subgroup
(43.64 ± 10.747; p = 0.89). The sex ratio was similar for
both subgroups (the AMR subgroup comprised 85% males,
and the ANMR subgroup was made up of 81.8%; p = 0.55).
Table 2 shows the percentage for each subgroup in relation
to a questionnaire based on the characteristics for regression
suggested in the ADI-R, the number and percentages of answers
in the test.

All the children had a score above the cutoff point for the
diagnosis of ASD. No differences were observed in the scores for
communication, interaction, play, and stereotypes on the ADOS
test (results not shown). Cases scoring ADI-R ≥ 3 were classified
as neurodevelopmental regression. ADI-R ≥ 3 was significantly
related to the Childhood Autism Rating Scale Test (CARS),
PDDBI, and BDI tests in the ASD subgroup that presented
regression. The patients with ASD in the AMR subgroup had
significantly poorer scores on the CARS test (AMR: 35.9 ± 8.12
vs. ANMR: 30.6 ± 6.11, p = 0.009), and significantly poorer
autism scores on the PDDBI test (AMR: 53.53± 10.69 vs. ANMR:
46.22 ± 9.45, p = 0.022). On the BDI, the AMR subgroup had a
lower overall score, indicating poorer neurodevelopment (AMR:
46.22± 9.45 vs. ANMR: 53.53± 10.69, p= 0.022).
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TABLE 1 | Questionnaire to classify autism spectrum disorder patients according to neurodevelopmental regression and non-neurodevelopmental regression.

Questions 0 points 1 point 2 points

1. Did your child at any time cease to say a

word or words he/she had previously said?

No. He/she did not cease saying

any words.

Yes. He/she stopped saying

some words.

Yes. He/she stopped saying

more than 10 words.

2. Did your child cease to make any

gesture or imitation that he/she had

previously made? (e.g., wave goodbye

with their hand, play this little piggy,

pretend to talk on the telephone).

No. He/she did not cease

making gestures/imitations.

Yes. He/she stopped making the

occasional gesture/imitation.

Yes. He/she stopped making

various gestures or imitations.

3. Did your child at any time show reduced

interest in other children? (e.g., stop

approaching other children spontaneously,

stop trying to communicate with other

children...)

No. He/she did not show

reduced interest.

Yes. He/she clearly showed

partially reduced interest in other

children.

Yes. He/she clearly showed

reduced interest in other children.

4. Has your child ceased to play games

he/she previously played? (e.g., playing

ball, playing with cars appropriately,

coloring in..)

No. He/she did not change

his/her play.

Yes. He/she slightly changed

his/her play.

Yes. He/she clearly changed

his/her play.

5. Do you think that the symptoms

appeared in a relatively sudden way?

No. The symptoms appeared

gradually.

Yes. The symptoms appeared

over several days or weeks.

Yes. The symptoms appeared

suddenly.

6. Did the symptoms appear just after a

specific event, like a bout of fever,

gastroenteritis...?

No. The symptoms did not

appear after a specific event.

Yes. The symptoms appeared

not long after a specific event.

Yes. The symptoms appeared

just after a specific event.

Questionnaire based on the characteristics suggested for regression in the Autism Diagnostic Interview-Revised (ADI-R). Designed to collect information about neurodevelopmental

regression in the first 24 months of life.

TABLE 2 | Number and percentages of answers on the test to classify children with autism spectrum disorder according to neurodevelopmental and

non-neurodevelopmental regression.

Questions 0 points 1 points 2 points p

1. Did your child at any time cease to say a word or words he/she had previously said? ANMR 26 (78.8%) 7 (21.2%) 0 <0.001

AMR 3 (15%) 14 (70%) 3 (15%)

2. Did your child cease to make any gesture or imitation that he/she had previously made? ANMR 26 (78.8%) 6 (18.2%) 1 (3%) <0.001

AMR 2 (10%) 9 (45%) 9 (45%)

3. Did your child at any time show reduced interest in other children? ANMR 30 (90.9%) 3 (9.1%) 0 <0.001

AMR 8 (40%) 5 (20%) 7 (35%)

4. Has your child ceased to play games he/she previously played? ANMR 31 (93.9%) 2 (6.1%) 0) <0.001

AMR 7 (35%) 10 (50%) 3 (15%)

5. Do you think that the symptoms appeared in a relatively sudden way? ANMR 33 (100%) 0 0 0.0001

AMR 7 (35%) 10 (50%) 3 (15%)

6. Did the symptoms appear just after a specific event? ANMR 33 (100%) 0 0 0.11

AMR 15 (75%) 4 (20%) 1 (5%)

P < 0.05 value in bold, was considered for significant results.

In the detailed analysis of the various areas covered by the
BDI (B. Total personal/social, B. Total Motor, B. Expressive and
Battelle Total), significantly higher scores were observed in the
ANMR subgroup compared with the AMR subgroup, which
indicates greater global neurological development (Table 3). The
PDDBI test results suggested that the ANMR subgroup was less
severely affected in terms of social approach behaviors, expressive
language, and autism score (Table 4).

The Strengths and Difficulties Questionnaire (SDQ), CARS,
BDI, and PDDBI tests were re-administered 24 months after
the first assessment to evaluate how both subgroups had
changed regarding general development. The SDQ test did
not reveal any differences between the two dates. Scores
on the CARS test declined similarly for both subgroups
between baseline and at 12–18 months (Figure 1). The BDI

exhibited improvements in the receptive and communication
areas in the AMR subgroup, and the differences in these
areas compared with the ANMR subgroup were eradicated
as a result. However, the total motor movement skills of
the AMR subgroup declined compared with the ANMR
subgroup (Table 3). On the PDDBI test, the ANMR subgroup
showed significant reductions in the sensory and autism scores
(Table 4).

DISCUSSION

The results of the present study provide evidence of an ASD
phenotype of neurodevelopmental regression during infancy,
and how it differs from that of other groups without this
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TABLE 3 | Comparisons of the Battelle Inventory results in the autism spectrum

disorder subgroups with and without neurodevelopmental regression at baseline

and at a follow-up of 24 months.

Battelle

inventory

N Basal time pa 24 months pb

B. Total

personal/social

AMR 13 34.31 ± 9.97 0.003 37.08 ± 18.58 0.03

ANMR 26 48.88 ± 14.84 51.58 ± 20.53

B. Total

adaptive

AMR 13 42.38 ± 11.59 0.004 40.69 ± 16.19 0.09

ANMR 26 56.73 ± 14.52 51.38 ± 19.20

B. Gross

motor

AMR 12 64.58 ± 13.11 0.4 51.67 ± 17.24* 0.07

ANMR 24 69.50 ± 17.77 66.46 ± 25.46

B. Fine motor AMR 12 58.83 ± 21.15 0.06 54 ± 19.31 0.06

ANMR 24 71.08 ± 16.61 68.29 ± 22.2

B. Total motor AMR 13 62.23 ± 11.49 0.05 55.38 ± 18.39 0.04

ANMR 26 71.31 ± 14.60 69.58 ± 21.17

B. Receptive AMR 12 32.92 ± 23.86 0.01 43.33 ± 25.51* 0.12

ANMR 24 53.75 ± 21.35 57.29 ± 24.81

B. Expressive AMR 12 37.25 ± 14.75 0.05 42.08 ± 25.53 0.01

ANMR 24 51.50 ± 21.9 55.33 ± 26.67

B. Total

communication

AMR 13 34.08 ± 16.79 0.01 43.77 ± 26.96* 0.17

ANMR 26 50.50 ± 18.9 55.81 ± 24.68

B. Total

cognitive

AMR 13 62.08 ± 23.29 0.03 64.31 ± 26.47 0.31

ANMR 26 78.12 ± 20.28 73.85 ± 27.96

Battelle total AMR 13 47.62 ± 11.28 0.006 48 ± 20.07 0.04

ANMR 26 60.85 ± 14.35 62.92 ± 21.8

Mental Regression (AMR). Without Mental Regression (ANMR). The data are expressed as

means ± DS. Mixed-Designs ANOVA with Sidak correction used to compare differences

among the groups. P < 0.05 value in bold, was considered for significant results. pa. p

between AMR and ANMR at baseline; pb: p between AMR and ANMR at 24 months of

follow-up; *p < 0.05 between baseline and 24 months of follow-up (intragroup).

symptomatology and severity, even after 24 months of follow-up.
Thirty-five percent of all the children with ASD were classified
as having neurodevelopmental regression using a especially
designed questionnaire based on the regression characteristics
suggested by the ADI-R. This result does not greatly differ
from the figures reported by other authors (3) with other
tools. All the ASD patients met the inclusion criteria. The
data obtained from the tests, which were administered to the
entire series, seem to indicate that the sample was correctly
classified into two subgroups presenting symptoms of varying
severity. Moreover, the questionnaire that was used to make
this classification was designed following the criteria of the
ADI-R clinical interview for regression (Table 1) and has been
used by the current authors’ research group with notable
results (28, 29).

Initially, the AMR subgroup scored more poorly on all the
tests assessing the presence or severity of ASD symptoms. On
the BDI, which does not assess the presence of ASD symptoms
but rather the child’s overall development in such important
areas as cognition, language, and adaptive behavior, the AMR

TABLE 4 | Analysis of the Pervasive Developmental Disorders Behavior Inventory

test in the ASD subgroups with and without neurodevelopmental regression at

baseline and at a follow-up at 24 months.

PDDBI Group N Basal time pa 24 months pb

Sensory AMR 16 52.63 ± 12.69 0.182 52.31 ± 10.49 0.05

ANMR 27 49.22 ± 9.38 46.37 ± 9.36*

Ritual score AMR 16 52.88 ± 11.74 0.711 54.69 ± 9.66 0.038

ANMR 27 52.56 ± 9.46 48.63 ± 8.52*

Social

pragmatic

problems

AMR 16 49.13 ± 9.81 0.499 47.31 ± 7.19 0.257

ANMR 26 46.73 ± 8.51 48.27 ± 6.75

Semantic

pragmatic

problems

AMR 17 47.65 ± 9.95 0.315 48.94 ± 11.47 0.152

ANMR 27 49.44 ± 9.32 49.33 ± 8.56

Social

approach

behaviors

AMR 17 46.18 ± 9.47 0.016 50.12 ± 8.88* 0.048

ANMR 27 54.04 ± 10.47 56.37 ± 10.48*

Expressive

language

AMR 17 46 ± 9.17 0.006 46.06 ± 11.14 0.002

ANMR 27 55.3 ± 10.98 57.7 ± 11.23

Score autism AMR 17 53.53 ± 10.69 0.022 52.47 ± 9.73 0.003

ANMR 27 46.22 ± 9.45 43.59 ± 8.67*

Analysis of the Pervasive Developmental Disorders Behavior Inventory test regarding

the neurodevelopmental regression and non-neurodevelopmental regression groups at

baseline and after follow-up at 24 months.

Mental Regression (AMR). Without Mental Regression (ANMR). The data are expressed as

means ± DS. Mixed-Designs ANOVA with Sidak correction used to compare differences

among groups. P < 0.05 value in bold, was considered for significant results. pa. p

between AMR and ANMR at baseline; pb: p between AMR and ANMR at 24 months

follow-up; *p < 0.05 between baseline and 24 months follow-up (intragroup).

FIGURE 1 | Comparison of the Childhood Autism Rating Scale Test (CARS-2)

scores between the neurodevelopmental regression (AMR) and

non-neurodevelopmental regression (ANMR) groups in two study times of

follow-up declined similarly for both groups. *p < 0.05, **p < 0.01.

subgroup also obtained worse results than the ANMR subgroup,
with statistically significant differences in all the areas except
gross motor movement. Therefore, the AMR subgroup seemed
to exhibit not only more severe ASD symptoms but also general
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global development that was markedly poor, than did the ANMR
subgroup. This result is consistent with the findings published by
other authors (8–10).

The clinical evolution of both subgroups is significant. The
data obtained after 24 months from the start of the study
using the CARS, PDDBI, and BDI questionnaires show how
the differences between the two subgroups persisted. The AMR
and ANMR subgroups exhibited improvements in some areas
of the Battelle, chiefly those related to language. In other areas,
both subgroups presented changes, but they were not statistically
significant. These findings suggest that the differences between
the two subgroups in terms of global development were relatively
stable after 24 months. As has already been noted, approximately
80% of patients who receive an ASD diagnosis in the 1st years
of life continue to meet the diagnostic criteria in adolescence and
adulthood (10). The data obtained from the present study, despite
limitations stemming from the sample size and the fact that it
only involved 24 months of monitoring, point to the possibility
that the majority of the 20% of patients who cease to meet the
ASD criteria in later stages of development may not belong to the
AMR subgroup.

Ozonoff et al. (17–19) examined different ways of measuring
the onset of symptoms of ASD. Their findings suggest that
declining developmental skills, consistent with a regressive onset
pattern, are common in children with ASD. Their results bring
into question the accuracy of the methods used for measuring
the onset of ASD symptoms. Thurm et al. (30) reviewed
the evolution of autism diagnosis and ASD diagnostic tools.
They considered the criteria for making the clinical distinction
between intellectual disability (ID) with and without ASD. They
assessed diagnostic boundaries between ID and secondary vs.
idiopathic ASD. The diagnosis of ID in the context of an
ASD may be one of the strongest indicators of an associated
condition of secondary autism. In the fifth edition of the
DSM, regression was not included as a diagnostic criterion
(2). However, some authors have suggested the possibility of
using neurodevelopmental regression as a precursor of the
disorder (5), which would enable the diagnostic process to be
streamlined and appropriate treatment to be started earlier.
Prospective studies demonstrate that the onset of ASD involves
deterioration in the rates of key social and communication
behaviors during the 1st years of life for most children. The
regressive onset patterns occur much more frequently than
previously acknowledged (17).

In the present authors’ context, the diagnosis of ASD involves
a process that can often last months. Following the initial
suspicions of some developmental alterations, a pediatrician
working in primary health care is the first professional to assess
the patient. Often, a lack of information and specific training
in ASD can cause the pediatrician to adopt a conservative
stance: cases are monitored for a few months to see how
the patients develop before they are referred to a specialist
clinic. Once they are referred to the appropriate clinic for
assessment, not only is an initial clinical interview required
but also specific tests for the diagnosis of ASD (generally
the ADOS-2, in the case of the authors’ hospital) must
be administered.

Moreover, in the case of patients with high general ability,
good language, and relatively intact non-verbal communication
skills, it is only when they enter preschool, where they face
increased behavioral expectations, particularly in terms of
their responses to peers and unfamiliar adults, that parents,
caregivers, and other professionals become concerned about
possible atypical development (6). Consequently, diagnosis
is delayed further still. As has been already noted, up to
20% of the children initially diagnosed with ASD cease to
fulfill the diagnostic criteria in later years, which further
complicate the establishment of a definite diagnosis in very
young patients.

At present, early intervention programs are the only
programs that have been found to improve behavioral
alterations, aid neurodevelopment, and reduce the severity
of ASD symptoms (31). In the present study, all the patients
who were selected fulfilled the DSM-5 criteria for the
diagnosis of ASD and scored above the cutoff threshold
on the ADOS-2, with the AMR subgroup obtaining the
highest scores. Therefore, although regression has not still
been established as a diagnostic criterion, the authors agree
with the view that has been expressed elsewhere that it
could be used as a red flag to initiate early intervention
immediately after regression, without needing to wait for
a definitive diagnosis. Given the neural plasticity of young
children, early intervention programs would be inducive of a
better prognosis.

One of the most important benefits of determining a
prognostic factor capable of identifying those patients who, at
the time of diagnosis are at risk of developing unfavorably, is the
ability to plan more aggressive treatment strategies. Currently,
there are no curative treatments for ASD (32). Treatments
that have exhibited greater efficacy in attenuating the most
severe symptoms of the disorder have been intensive psycho-
educational treatments. The presence of neurodevelopmental
regression may indicate the need to begin this type of therapy in a
timely way to maximize the developmental potential of the child.
In addition to the use of neurodevelopmental regression as an
isolated prognostic factor, it would be valuable to be able to link
it to other well-established prognostic factors in ASD. Various
authors have suggested a low cognitive level as an indicator of
a poor prognosis of ASD.

In the present sample, the cognitive level, as determined by the
BDI, was statistically significantly worse in the AMR subgroup
than in the ANMR subgroup (AMR 61.72 ± 20.71 vs. ANMR
79.33 ± 18.89) (p = 0.021). On average, the AMR subgroup
scored below 70, the point that indicates low functioning in ASD,
and these differences were maintained in the second assessment
24 months later.

One interesting aspect for establishing the degree of ID is
adaptive functioning (33–35). Indeed, in the DSM-5, adaptive
functioning has replaced the intelligence quotient (IQ) as the
means of classifying the severity of ID because what determines
the degree of support that a person with ID needs is his
or her degree of adaptation to the environment and not
the IQ score determined with a psychometric test. In the
present study, the BDI results show that the AMR subgroup
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had significantly worse adaptive functioning scores, a finding
that persisted at the follow-up 24 months later. This finding
suggests that, in principle, the AMR subgroup will require a
greater degree of support to negotiate the demands of daily
life than the ANMR subgroup, and that these differences
may be maintained throughout childhood and probably into
adolescence and adulthood. The children with ASD exhibited
a degree of disability that fundamentally stems from the
severity of their symptoms, although other factors, such as
family support and the age of the patient, may also play
a role.

The limitations of the present study include the difficulty of
collecting a reasonably large sample of children with ASD drawn
from similar geographical and family backgrounds. However, the
number of children included was consistent with the estimated
sample size and had sufficient power to detect differences
and associations.

CONCLUSIONS

The AMR and ANMR forms of ASD should be considered
as different neurological phenotypes within ASD, with
symptoms that are quantitatively different in their degrees
of severity. Regressive onset patterns in ASD occur frequently;
therefore, early detection of regression in neurodevelopment
in these patients is a priority for establishing specific
early strategies and individualized psycho-educational and
pharmacological treatments.
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