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A note on terminology 

We recognise that when referring to individuals on the autism spectrum, there is no one term 

that suits all people. In our published material and other work, when speaking of adults we 

use the terms 'autistic person', 'person on the autism spectrum' or ‘person on the spectrum’. 

The term 'autistic person' uses identity first language, which reflects the belief that being 

autistic is a core part of a person's identity. 

Autism Spectrum Disorder (ASD) is diagnostic terminology used by the healthcare sector, 

and is used in the context of a person being ‘diagnosed with Autism Spectrum Disorder’.  

 

http://www.autismcrc.com.au/


 

 
3 

Table of contents  

1.1. Introduction ................................................................................................................. 4 

1.1.1. Diversity on the Autism Spectrum ........................................................................ 4 

1.1.2. Previous Statistical Approaches to Identifying Subgroups in Autism ..................... 4 

1.1.3. Evidence for an Immune-Mediated Subgroup in Autism ....................................... 5 

1.2. Research Design and Methods ................................................................................... 5 

1.2.1. Objectives ............................................................................................................ 5 

1.2.2. Methods ............................................................................................................... 5 

1.3 Findings ....................................................................................................................... 6 

1.3.1. Results ................................................................................................................. 6 

1.4. Limitations .................................................................................................................. 8 

1.5. Implications for Research and Practice ....................................................................... 8 

1.5.1. Medical and Psychiatric Comorbidity are Important in the context of both 

Subgrouping Studies and in Clinical Appraisal of Support Needs ................................... 8 

1.5.2 Cytokine Profiles among Children on the Autism Spectrum in the Australian 

Autism Biobank differ from Previously Reported Reference Ranges in Non-Autistic 

Children ......................................................................................................................... 9 

1.6. Key Recommendations ............................................................................................... 9 

1.6.1. Future Research .................................................................................................. 9 

1.6.2 Clinical Recommendations .................................................................................... 9 

1.7. References ............................................................................................................... 10 

  



 

 
4 

 Executive Summary 

1.1. Introduction 

1.1.1. Diversity on the autism spectrum 

Autism is a condition that is widely known to be associated with a large amount of diversity in 

relation to behavioural traits, associated challenges, co-occurring conditions, and underlying 

biology. This diversity is referred to as ‘heterogeneity.’ Heterogeneity poses challenges when 

studying the usefulness of specific supports or when studying underlying biological 

processes in autistic populations, because these are believed to vary between subgroups on 

the spectrum [1].  

To improve outcomes for children and adults on the autism spectrum, we 
need to understand which supports work best for different subgroups of 
autistic individuals. An important first step in this process is the 
identification of valid and reproducible subgroups in autistic populations. 

 

1.1.2. Previous statistical approaches to identifying subgroups in autism 

Over time, emphasis has shifted away from theoretically derived classifications, towards 

identification of subgroups using data-driven approaches (termed ‘empirical methods’). 

These methods use statistical approaches to identify similarities in patterns of observed data 

between individuals [2]. The majority of previous studies that have used empirical methods 

to identify subgroups in autistic populations have mostly focused on data representing the 

core traits of autism and cognitive intelligence, and sometimes have included data about 

psychiatric conditions such as anxiety [3]. Co-occurring medical conditions are not often 

considered in these studies, and many studies have been limited by relatively small sample 

sizes [4]. Internationally, further research is needed in order to clarify whether specific 

subgroups can consistently be identified across different autistic populations, and whether 

the identified subgroups vary in relation to their response to specific supports, and/or their 

underlying biology. 
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1.1.3. Evidence for an immune-mediated subgroup in autism 

One specific biological system that may be relevant to autism (or to a subgroup with autism) 

is the inflammatory system. Many previous studies have reported differences between 

markers of inflammation (such as cytokine profiles) between autistic and non-autistic 

individuals [5-9]. Cytokines are proteins that serve as markers of inflammation, and can be 

measured in peripheral blood samples. Cytokines can be classified according to their 

structure and on the basis of their pro- or anti-inflammatory functions [10]. Many previous 

studies of inflammatory processes in autism have found higher levels of pro-inflammatory 

cytokines in autistic individuals compared to non-autistic individuals [5-7, 9, 11-13].  

To explore whether there is evidence of an immune-mediated subgroup within children on 

the autism spectrum in the Australian Autism Biobank (AAB), we performed a latent profile 

analysis (incorporating data representing the core traits of autism and co-occurring cognitive, 

medical, and psychiatric profiles), followed by secondary analysis to assess for differences in 

cytokine profiles in between the identified subgroups. The AAB is a national data repository 

overseen by the Cooperative Research Centre for Living with Autism (Autism CRC) [14]. 

1.2. Research design and methods 

1.2.1. Objectives 

The primary objective of this study was to determine whether differing presentations of core 

traits of autism (pertaining to social communication and to restricted, repetitive, and 

stereotyped behaviour), in addition to differing cognitive, medical, and psychiatric profiles, 

could be used to distinguish subgroups of autism using exploratory latent profile analysis of 

data in the AAB. As a secondary objective, we sought to assess for group differences in 

cytokine profiles between identified subgroups in the AAB. 

1.2.2. Methods 

Ethical approval to perform this study was granted by the University of New South Wales 

Human Research Ethics & Clinical Trials Governance Committee. Data describing 

behavioural traits and medical history (referred to as ‘phenotypic data’ in this report) were 

available for all 1151 participants within the AAB, along with access to a subset of 240 

biological specimens for immunological assay. This study utilised detailed phenotypic data 

pertaining to children within the AAB who had received a diagnosis of autism spectrum 

diagnosis in accordance with DSM-IV or DSM-5 criteria [15], who were recruited between 
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2013 and 2018 across four sites in Perth, Brisbane, Sydney, and Melbourne. Our 

subgrouping analysis specifically utilised the data that was available for a subset of 754 

children on the AS within the AAB, for whom the deepest phenotypic data (obtained using 

the Developmental, Dimensional and Diagnostic Interview (3di) [16]) was available. A total of 

37 variables were selected for use in our latent profile subgrouping analysis, to represent 

core traits of autism, in addition to co-occurring cognitive, behavioural, psychiatric and 

medical aspects of children’s profiles.  

1.2.2.1 Biological analyses of cytokines 

The Australian Autism CRC Utilisation Grant 1.073RU granted this study access to 240 

plasma samples obtained from children on the autism spectrum in the AAB, in order for 

analyses of their cytokine profiles to be performed. These analyses were conducted at 

Neuroscience Research Australia (NeuRA) using the Magpix Luminex system, using the Bio-

plex pro human cytokine 27-plex assay kit (#M500KCAF0Y).  

1.2.2.2. Statistical analyses 

Latent profile analysis was used to assess the underlying structure of the phenotypic data 

within the AAB, by fitting models with increasing numbers of classes (representing 

subgroups) in a sequential fashion. ‘Goodness of fit’ statistics were then used to assess 

which model fit the AAB data best. Thereafter, individuals were allocated subgroup 

memberships, and differences in their cytokines profiles were examined using multivariate 

analysis of covariance (MANCOVA), controlling for age-related differences in cytokine 

profiles.  

1.3 Findings 

1.3.1. Results 

Our latent profile analysis found that a four-class model fit the data included in our analysis 

best. The four subgroups identified are described in Table 1 below. Cytokine profiles did not 

differ to a statistically significant degree, between the four identified subgroups.  
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Table 1. Subgroups within the Australian Autism Biobank  

Subgroup One ‘Fewer Support Needs Group’ 

Subgroup Two ‘Higher Support Needs with Prominent Language and Cognitive Challenges’ 

Subgroup Three ‘Moderate Support Needs with Emotional Challenges Group’   

Subgroup Four ‘Higher Support Needs with Prominent Medical and Psychiatric and Comorbidity’ 

Figure 1: Subgroup membership among children on the autism spectrum in the Australian Autism Biobank 
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1.4. Limitations 

Limited comparison is possible between our findings and those reported in other previous 

subgrouping studies in autistic populations, because few previous studies have considered 

medical comorbidity (alongside behavioural, cognitive, and psychiatric data) in their 

analyses. In those studies where medical comorbidity was considered, differences in the 

overall range of variables utilised also limits direct comparison with our findings. For these 

reasons, it is important that future research focus on replication of our findings in other 

cohorts of children on the autism spectrum, to validate that the subgroup structure we 

identified is applicable in a broader context beyond our specific dataset.  

A second limitation of note is that interpretation of cytokine findings is complicated by 

variance in cytokine concentrations associated with numerous factors (e.g. sampling and 

assay methods, age, gender, genetic, and environmental factors [17]), and we did not have 

a control sample of non-autistic children to compare our findings to directly in this study.  

1.5. Implications for Research and Practice 

1.5.1. Medical and psychiatric comorbidity are important in the context 
of both subgrouping studies and in clinical appraisal of support needs    

Our study identified four subgroups of children on the autism spectrum within the AAB that 

were distinguished not solely on the basis of a ‘support needs gradient’, but on differing 

profiles in relation to core autism traits and associated comorbidities. Two subgroups of 

children had higher support needs compared to the overall group. For the ‘Higher Support 

Needs with Prominent Language and Cognitive Challenges’ subgroup, social communication 

challenges, language delay, cognitive impairment and sensory seeking behaviours were 

prominent features of the neurodevelopmental profile, but other restricted, repetitive, and 

stereotyped behaviours (RRBs) were less prominent in this group. The ‘Higher Support 

Needs with Prominent Medical and Psychiatric and Comorbidity’ subgroup had the highest 

mean scores of challenges relating to social communication and RRBs, and had the highest 

probability of medical and psychiatric comorbidity. Interestingly, the ‘Higher Support Needs 

with Prominent Medical and Psychiatric and Comorbidity’ subgroup had cognitive scores 

similar to the overall group mean. These findings reflect the importance of considering 

support needs from a holistic perspective, and validate the inappropriateness of terminology 

describing individuals as ‘high functioning’ or ‘low functioning,’ on the basis of cognitive 

abilities. Our findings echo those of previous subgrouping studies in autism, where the 

highest probability of medical and psychiatric comorbidity were observed in subgroups with 



 

 
9 

mean cognitive scores in the average range [2, 18]. These findings indicate that cognitive 

functioning is not a robust indicator of support needs for children on the autism spectrum, 

and that holistic appraisal of psychiatric and medical comorbidity is essential when 

characterising the support needs of individuals with neurodevelopmental presentations. To 

further reiterate this, our findings also indicated that those with moderate mean scores of 

difficulty associated with core traits of autism had the highest probability of experiencing 

depression and/or suicidality (the ‘Moderate Support Needs with Emotional Challenges’ 

subgroup).  

1.5.2 Cytokine profiles among children on the autism spectrum in the 
Australian Autism Biobank differ from previously reported reference 
ranges in non-autistic children 

Our study did not identify significant differences in cytokine profiles between the subgroups 

of children in the AAB, identified on the basis of behavioural, cognitive, psychiatric, and 

medical aspects of phenotype. However, our overall mean and median cytokine values 

differed from those that have been previously reported in non-autistic children in the general 

population [17, 19, 20]. Our findings are consistent with previous studies that have identified 

differences in cytokine profiles between autistic and non-autistic control populations  [5-7, 9, 

11-13]. Further studies are warranted, directly comparing the cytokine profiles of children on 

the autism spectrum with a control group containing non-autistic children. 

1.6. Key recommendations 

1.6.1. Future research  

o Our findings highlight the importance of including co-occurring medical, psychiatric, 

and cognitive aspects of phenotype among the indicator variables utilised in 

subgrouping analyses in autistic populations. Future subtyping studies in autism 

should consider phenotype holistically, and should incorporate variables reflecting 

medical and psychiatric comorbidity in their analyses where possible.  

o Further research is warranted to explore the relevance of immunological differences 

in children on the autism spectrum.   

1.6.2 Clinical recommendations  

o Our findings highlight that clinicians supporting children on the autism spectrum 

should approach the appraisal of support needs holistically, assessing the impact of 

co-occurring medical and psychiatric conditions in addition to core autism traits, 

adaptive functioning, and cognitive functioning. 
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Independence
Maintaining autonomy and integrity

Inclusion
Working together with those with the lived 
experience of autism in all we do
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New solutions for long term challenges
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