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Commentary  

Despite having been first reported over a century ago, the regression subtype of autism 
spectrum disorder (ASD) remains plagued with uncertainty regarding its existence, largely 
due to inconsistencies in reports of its prevalence, aetiology and prognosis. Recounting in 
this issue, Boterberg et al. (2019) proposed that a more systematic approach, with greater 
standardisation of retrospective study methods (e.g. home videos), is required to verify if 
regression can be distinguished from early-onset pattern of ASD. While we concur with this 
point, we propose that researchers should develop a system-wide approach to complement 
observational reports, taking advantage of the swath of potential biological markers, 
including genetic polymorphisms, epigenetic changes, transcriptomic signatures, immuno-
inflammatory signals, and gut microbial compositions, that can be utilised to 
comprehensively profile specific subtypes. This notion corroborates with the most recent 
studies which have shown that system-wide atypicality, cutting across several physiological 
structures, is observed in the autism phenotype (Marschik et al., 2017; Quesnel-Vallières et 
al., 2019). Should regression exist as a distinct subtype, children with this condition would 
exhibit both observable endophenotypic behaviours and biological markers that clearly differ 
from children of the early-onset pattern (Esposito & Paşca, 2013). To illustrate our point, we 
present several possible system-wide biological markers that have been shown to be salient 
in ASD. Finally, we present a biobehavioural perspective which systematically integrates 
observational reports with objective biological data to provide a methodical strategy to 
stratify autism subtypes.  
 
In regard to genetic markers, numerous studies have related the salient contributions of 
single nucleotide polymorphisms from two genes, oxytocin receptor (OXTR) and vasopressin 
receptor (AVPR), in the manifestation of ASD. For instance, A-carriers of OXTR rs53576, 
have been shown to be more susceptible to autistic traits as compared to their G-carrier 
counterparts. This genetic vulnerability is also reflected at a neurobiological level, with A-
carriers found to possess reduced hypothalamic volume. The branching of the autism 
phenotype into different subtypes could, in part, arise from the cumulative effect of 
downstream physiological processes (Quesnel-Vallières et al., 2019). For example, beyond 
the level of nucleotide differences, greater epigenetic methylation in OXTR rs53576 has also 
been found to be associated with problems in social communication in G-carriers, rather 
than A-carriers. In a recent study, Quesnel-Vallières et al. (2019) have isolated 
transcriptomic signatures of pre-mRNA alternative splicing patterns linked to abnormality in 
autistic brains. These findings underscore how minute differences at various organisational 
levels of physiology may converge and fine-tune aetiological pathways to give rise to an 
array of heterogeneous autistic traits. This lends further support to the need to systematically 



cluster and profile system-wide biological markers in order to identify the existence of 
disparate subtypes. 
 
In this review, Boterberg et al. suggested the use of biochemical markers of mitochondrial 
dysfunction and immune-inflammatory abnormalities. Indeed, immuno-inflammation markers 
provide rich information regarding systemic atypicality that may be driving abnormal 
neurodevelopmental trajectories (Azhari et al., 2018). In our recent review, we described 
how signalling immune molecules, known as pro-inflammatory cytokines, adversely impact 
brain development. One of the bridges that mediates the link between immune and neural 
systems has been elucidated to be the unusually elevated activation of resident non-neural 
microglial cells. Although modest microglial response to infection in the central nervous 
system is protective of brain development, chronic activation of the microglia leads to an 
abundance of pro-inflammatory cytokines that results in excessive clearance of neuronal 
debris and dysregulation of phagocytosis. Such processes lead to the disruption of synaptic 
connections and the propagation of neuronal apoptosis. These findings closely align with the 
over-pruning hypothesis of ASD as mentioned by Boterberg and colleagues, in which the 
loss of skills in regression was postulated to be contributed by an over-pruning process.  
 
Dysbiosis of the gut microbiota has been shown to be associated with elevated immuno-
inflammation in persons with ASD (Azhari et al., 2018). Consequently, profiling of microbial 
composition may also provide critical markers to stratify this disorder. Several studies have 
reported an overrepresentation of Clostridial, Bacteriodetes, Firmicutes, Faecalibacterium 
and Lactobacilli, with a parallel decline in population of Blautia, within the gut of autistic 
persons. Previously, analysis of microbial composition and immune markers has enabled the 
distinction of autism with and without gastrointestinal (GI) problems. Specifically, autistic 
individuals with GI complications have been shown to possess an overabundance of 
Clostridiales, reduced levels of Sutterella, Dorea and Blautia, as well as elevations in IL-6. 
Although this study focused on GI co-morbidity, it represents an example of how microbial 
profiling may be cleverly utilised to identify subgroups of autism. While microbial information 
on its own may not elicit significant stratification of autism based on other parameters, such 
as type of onset pattern, combining this data with other biological markers may generate 
profiles that represent unique subtypes. 
 
Of immediate concern in autism research is the overreliance on retrospective behavioural 
measures used, which may partially contribute to inconsistent findings in the field. To 
overcome this, we propose two models that combine both behavioural and biological data 
within a biobehavioural approach (Figure 1). In the retrospective model, atypical 
observations from behavioural reports can first be used to identify broad clusters of autism, 
before refining these clusters into subtypes according to the unique profile of biological 
markers found in each subtype. Conversely, in the prospective model, abnormal profiles of 
biological markers may serve as cautionary indicators of future onset of autistic traits. 
Clinicians may subsequently obtain more reliable observational measures (e.g. not biased 
towards analysing positive videos), which allows for more objective stratification of ASD into 
subtypes. With these proposed models, the heterogeneity that is currently observed in 
autism may seem less arbitrary, and may even be explained by the cumulative effect of 
atypicality at different levels of physiological organisation.  
 
 
 
 

 

 

 

 



 

 

 

 

 

Figure 1. 

 
 

Figure 1: A) Retrospective Model –  Collection of Home Videos of children with 

observable autistic traits that are stratified based on Biological Markers: i) 

Genetic/Epigenetic screening and Transcriptomic signatures, ii) Inflammatory state 

and iii) Gut microbiota to determine if they fall within the clinical range (marked by 

dashed lines) within the Atypical-Typical continuum. B) Prospective Model –  (1) 

Biological Markers are obtained before atypical behaviours manifest. (2) Children 

who exhibit an abnormal profile of these biological markers characteristic of 

atypically-developing individuals will be prospectively screened for autistic traits in a 

controlled laboratory setting, before being stratified in the Atypical-Typical 

continuum. 
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