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ABSTRACT
Aim  Children presenting with developmental regression 
are inconsistently investigated, leading to unacceptable 
delays to diagnosis for some children. This study sought 
global expert opinion to develop an agreed approach 
to investigate children presenting with developmental 
regression.
Method  A Delphi survey collected clinician participant 
choice of investigations in response to case scenarios of 
children presenting with developmental regression and 
differing presenting features. Participants responded to two 
surveys, and consensus was achieved at 70% agreement. 
Results were analysed using descriptive statistics (number 
of responses and percentage agreement). Fifty participants 
completed the first-round survey, and 31 completed round 
two. Forty-eight percent of participants who completed 
both rounds had over 20 years of experience in caring for 
children with developmental regression. They represented 
four different clinician specialties and worked across five 
countries.
Results  For each of the four scenarios, there was 
agreement to recommend haematological, biochemical 
and genetic investigations as first investigations. 
Endocrine, metabolic and neurophysiological investigations 
reached consensus for scenarios based on presentation 
differences.
Interpretation  Participants agreed on first 
investigations to recommend for children presenting 
with developmental regression. This is an important 
initial step towards an agreed approach to investigate 
children with developmental regression needed to reduce 
inconsistencies in current care.

INTRODUCTION
Developmental regression refers to a loss of 
established developmental skills in children 
and may be an early sign of a serious under-
lying disorder that warrants early identifica-
tion and diagnostic pursuit. Although there 
is a lack of an universally agreed definition 
to operationalise developmental regression, 
when considered broadly, disorders diag-
nosed during childhood that may present 
with developmental regression include 
developmental epileptic encephalopathies 
(DEE), neurodegenerative and neurodevel-
opmental conditions. Children may present 

at different ages and with varying trajectories 
of decline and pre loss abilities. The domains 
of skills lost and the presence of co-occurring 
features may also differ.1 Acknowledging the 
heterogeneity in clinical presentation and 
variations in access to clinicians and services, 
children with symptoms of developmental 
regression may be referred to health profes-
sionals across a range of specialties, including 
psychiatry, neurology, genetics and general 
or developmental paediatrics. Each clinician 
may or may not have training or experience 
in supporting children with developmental 
regression and may order many or few inves-
tigations, resulting in important variations 
in care. Currently, there are no investigation 
guidelines for children with developmental 

WHAT IS ALREADY KNOWN ON THIS TOPIC
	⇒ Developmental regression during childhood is 
concerning and may be an early sign of a serious 
underlying condition. Currently, there is no agreed 
approach to investigating children presenting 
with developmental regression. Consequently, in-
vestigation practice is inconsistent, with a risk of 
over- or under-ordering and delays in receiving 
important results with consequences for child and 
family outcomes.

WHAT THIS STUDY ADDS
	⇒ Children with developmental regression may pres-
ent to general paediatricians or sub-specialists. 
Using the Delphi method, experts from five countries 
and four specialties reached agreement on first-
choice investigations.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

	⇒ Consistency in investigative approach is vital to 
reduce the diagnostic odyssey that families expe-
rience and to tailor interventions to improve child 
and family outcomes. A consistent approach to first 
line investigations will assist decision-making about 
further investigations and advance our understand-
ing of the causal mechanisms for developmental 
regression.
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regression. This increases the risk of inconsistencies in 
care, as well as both delayed diagnosis and requests for 
tests that are unnecessarily invasive or have low diag-
nostic yield.2 Inconsistent investigation may prolong the 
diagnostic odyssey for these vulnerable children and 
delay opportunities to intervene with diagnosis-specific 
care and establish essential child and family support.3 
Diagnostic clarification allows for anticipatory care and 
optimised holistic management and support for the child 
and family and may inform future reproductive plan-
ning.4 Parents value diagnostic clarification to enhance 
their ability to respond to the health, education and disa-
bility needs of their children and to help them navigate 
and anticipate care needs and outcomes.1

The DEE can present with developmental regression 
at different ages and developmental stages and alter 
neurology and neurodevelopment globally or selec-
tively, depending on the areas of epileptic activity.5 6 A 
child diagnosed with a DEE may regain skills with seizure 
control,6 be diagnosed with a metabolic disorder that 
may be amenable to targeted treatment7 or be found to 
have gene variants that can be therapeutically targeted.8 
Therapeutic interventions, including initiation of a 
ketogenic diet, can modify the disease trajectory for 
children diagnosed with a childhood onset progressive 
neurological condition, such as glucose transport type 1 
deficiency.9 10 An example of a DEE is Landau Kleffner 
syndrome (LKS), a rare condition that presents in chil-
dren who have usually achieved early developmental 
milestones without delay. Regression of receptive and 
later expressive language skills typically occurs between 3 
and 8 years of age and can be accompanied by cognitive 
and social regression and symptoms of poor attention 
and concentration.11–13

Neurodegenerative conditions that feature devel-
opmental regression and progressive skill loss may be 
grouped under umbrella terms that share core clinical 
criteria, such as childhood dementia (CD)14 or progres-
sive intellectual and neurological deterioration (PIND).15 
CD and PIND conditions are individually rare with under-
lying metabolic, genetic or mitochondrial causal mecha-
nisms proposed that are degenerative and characterised 
by the development of abnormal neurological signs. 
Yet, the collective prevalence of CD is not uncommon, 
with recent estimates reporting 1:2800 children born 
with conditions that can lead to CD.14 Currently, there 
are only a few treatment options for CD or PIND condi-
tions that alter the disease progression.16 Therapeutic 
discoveries are contingent on a greater understanding of 
the genes and biological processes that underlie devel-
opmental regression. Therefore, diagnostic discovery is 
vital to advance towards translating precision medicine 
systems that are known to feature developmental regres-
sion. Neurodevelopmental conditions may feature devel-
opmental regression, and autism spectrum disorder is 
one of the most studied.17–25 First described by Kanner in 
the 1940s,26 regression was initially described as a distinct 
subtype of autism; however, recent reports postulate 

that regression may be a common feature of an autistic 
phenotype.27 28 Despite decades of research to search for 
a biological marker for autistic regression, the results 
remain inconclusive.29 It is possible that next generation 
sequencing (NGS) will advance our understanding with 
recent reports of regressive autism candidate genes.30

Recognising that developmental regression may be 
an early presentation, before additional and sometimes 
defining clinical features emerge that suggest a specific 
diagnosis, an agreement among clinicians on the most 
appropriate first-choice investigations is important. The 
objective of this consensus-seeking research is to seek 
global expert opinion toward an agreed investigative 
approach.

In this study, we focus specifically on developmental 
regression, which is distinct from the criteria used to diag-
nose other conditions including CD or PIND in children. 
While CD and PIND encompasses a broader range of 
neurodegenerative conditions characterised by progres-
sive loss of intellectual and neurological functions with 
at least 3 months of progressive decline,15 developmental 
regression refers to the loss of previously acquired devel-
opmental skills without necessarily meeting the criteria 
for CD or PIND at the onset of regression.

Our approach aims to address the diagnostic chal-
lenges unique to developmental regression, which may 
present as an early symptom of various underlying disor-
ders. Unlike CD or PIND, which often includes a wider 
spectrum of progressive neurological signs, early signs of 
developmental regression can occur in isolation or with 
minimal additional neurological findings.

While comprehensive resources exist for broader 
categories such as developmental delay and intellectual 
disability, and criteria for conditions like CD or PIND are 
well-established, there remains a need for a focused and 
consistent approach to investigate symptoms of develop-
mental regression

METHODS
The Delphi process is an established consensus-seeking 
method used to solicit expert opinion among clinicians 
and healthcare providers on priority questions.31 32 The 
Delphi method was chosen to reach out to national and 
international clinicians from a range of specialities.

Patient and public involvement: For the purpose of 
obtaining expert opinions on clinical investigations, 
members of the public and patients were not contacted 
for this Delphi project, and no patients were involved. A 
future project will focus on engaging families with lived 
experience of developmental regression.

Using electronic dissemination over two rounds 
(rounds 1 and 2), we recruited expert clinicians to select 
first-choice investigations for children presenting with 
developmental regression. The consensus process was 
developed in accordance with the standards for quality 
improvement reporting excellence,33 and CREDES.34 
The survey was created using Qualtrics XM (Qualtrics 
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XM - Experience Management Software, 2015), and 70% 
agreement was chosen a priori to represent consensus.32 
Figure 1 reports the Delphi process workflow. This project 
was approved by Human Research Ethics at Monash 
University, Melbourne, Australia (project ID 37623).

The rounds 1 and 2 surveys for this study presented 
information about four hypothetical case scenarios and 
offered possible investigations to select. The scenarios 

were developed by a panel of four expert clinicians from 
neurology, genetics and paediatrics. The panel system-
atically reviewed the literature for studies reporting 
investigations and/or diagnostic yield data for children 
with symptoms of developmental regression without an 
existing explanatory diagnosis (search strategy for system-
atic review in online supplemental material). Using this 
information and clinical expertise, case scenarios were 

Figure 1  The Delphi process workflow.

https://paperpile.com/c/ghV6IF/BbjP
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designed to be undifferentiated with no prior diagnosis 
nor specific physical examination findings and represent 
a broad spectrum of clinical presentations. Scenarios were 
peer-reviewed by national and international colleagues 
from a range of specialities as a pilot process, with feed-
back incorporated into the round 1 survey.

Participants were asked to select ‘first-choice’ tests (ie, 
the first investigations the clinician would request) from 
a list of investigation types (haematological; biochem-
ical; endocrine; infective/immune; neurophysiology; 
neuroimaging; genetic (blood, saliva, other); and meta-
bolic (blood and/or urine)). Participants were asked to 
assume they had access to any listed investigation and 
to select any preferred first-choice investigations. Partic-
ipants could add free-text entries to provide details on 
selection choices.

Distribution for the round 1 survey commenced on 
15 August 2023 through emails to professional contacts, 
online forums of professional associations (eg, Austral-
asian Society of Developmental and Behavioural Paedi-
atrics, Australian and New Zealand Child Neurology 
Society, Royal Australasian College of Paediatricians), 
organisational websites (eg, Asperger/Autism Network, 
CD initiative) and snowball sampling, whereby partici-
pants were encouraged to share the recruitment letter 
with others they believed may be interested.35 The round 
1 survey was open for five months. Development of round 
2 was an iterative process involving controlled feedback 
to round 1 participants (ie, provision of group responses, 
summary of key features from case and potential diag-
noses). Round 2 was open for 6 weeks. Participants from 
round 1 received two individualised email reminders 
before the close of round 2. Percent agreement was 
measured to assess consensus.36

RESULTS
Fifty clinicians completed round 1, and 31 completed 
both round 1 and round 2 (table  1). Participants who 
completed both rounds were from five countries and 
four different specialities. Most were from Australia. 
Representation from each specialty, apart from psychi-
atry, continued from rounds 1 to 2. Participant years of 
expertise across both rounds were similar, with over 70% 
having more than 10 years’ experience and nearly half 
having more than 20 years.

In round 1, participants reached consensus to recom-
mend biochemical tests for all scenarios and haemato-
logical tests for scenarios 2–4 (table  2). Consensus for 
metabolic tests was reached for scenarios 2 and 3, genetic 
tests for scenario 1, and endocrine and neurophysiology 
tests for scenario 2 only.

In round 2, participants reached consensus for genetic 
tests for genetic, haematology and biochemistry tests for 
all scenarios. Consensus for metabolic tests was reached 
for 2–4 and neurophysiology for scenario 2.

There was a change in consensus towards ordering 
genetic tests for scenarios 2 to 4, haematology tests 

for scenario 1, and metabolic and endocrine tests for 
scenario 4. There was also an increase in the proportion 
of participants who reported they would order neuroim-
aging in case 4, but not to the level of consensus. There 
was a change in consensus away from ordering endocrine 
tests for scenario 2 following controlled feedback.

DISCUSSION
The objective of this study was to reach an agreed first-
choice approach to investigate children presenting with 
developmental regression without accompanying neuro-
logical signs, or a clear diagnosis at the time of assessment. 
Developmental and general paediatricians, neurologists 
and geneticists from five different countries, and with 
many years of experience provided expert opinion on 
their preferred first-choice investigations. They agreed 
that children should be referred for haematological, 
biochemical and genetic tests as initial investigations, 
with agreement just below consensus (69% agreement) 
to add endocrine testing, which from free text responses 
was predominantly thyroid-function testing. For the chil-
dren described in the first three scenarios, the propor-
tion of participants who suggested each investigation was 
similar or increased between the first and second rounds 
of the survey, likely in response to information provided 
about potential diagnoses in the latter round (autistic 
regression, LKS and MPS, respectively). There was a 
more marked increase in investigation choice between 
the first and second round for the older child described 
in scenario 4, with declining school performance and 
withdrawal as presenting symptoms. For scenario 4, more 
participants agreed to investigate in round 2 following 

Table 1  Participant characteristics for rounds one and two

Round 1 
n=50
No. (%)

Round 2 
n=31
No. (%)

Specialty Neurology 13 (26.0) 11 (35.5)

General paediatrics 13 (26.0) 10 (32.3)

Developmental 
paediatrics

17 (34.0) 9 (29.0)

Genetics 5 (10.0) 1 (3.2)

Psychiatry 2 (4.0) 0 (0)

Country of 
practice

Australia 42 (84.0) 24 (77.4)

New Zealand 2 (4.0) 1 (3.2)

UK 4 (8.0) 4 (12.9)

USA 1 (2.0) 1 (3.2)

Canada 1 (2.0) 1 (3.2)

Years of 
experience

<5 years 5 (10.0) 3 (9.7)

5–10 years 9 (18.0) 6 (19.4)

10–15 years 6 (12.0) 3 (9.7)

15–20 years 7 (14.0) 4 (12.9)

More than 20 years 23 (46.0) 15 (48.4)
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feedback of a potential diagnosis of X-linked adreno-
leukodystrophy (X-ALD). Additional first-choice investi-
gation choices were selected in response to key features 
of the presented scenarios. These included electroen-
cephalograms (EEG) for the child with suspected LKS, 
metabolic investigations for the children presented in 
scenarios 2 to 4 with MPS III, LKS and X-ALD and endo-
crine investigations (adrenal function) for the child with 
X-ALD.

There are no existing guidelines or consensus on 
investigations specific for children with developmental 
regression, hence the crucial rationale for this study. 
To consider whether the investigations reported in our 
Delphi survey aligned with current practice for children 
with neurodevelopmental conditions including global 
developmental delay (GDD), developmental delay (DD), 
intellectual disability (ID) or learning difficulties (LD, 
which, for some, is a preferred synonym for ID), we 
searched for national and international past and current 
guidelines. Our reasoning was that implementation to 
clinical practice will require recognition of similarities 

and differences to existing recommendations for chil-
dren with neurodevelopmental presentations. Publica-
tions presented in online supplemental Table(i) in the 
supplementary material are position statements, guide-
lines, or recommended practice papers over the last 10 
years from 2013 to 2023 that reference investigations to 
recommend. As shown in online supplemental Table(i), 
most publications made specific recommendations if 
risk factors were identified. For example, if a child was 
eating poorly, investigating for vitamin B12 deficiency 
was recommended,37 38 or if a child was at risk of lead 
exposure, lead was an additional recommended inves-
tigation.39 Bone profile bloods were recommended in 
one publication,40 to look for reduced total resorption of 
phosphate associated with mitochondrial disorders, and 
calcium was recommended in one publication.41 Recom-
mendations varied depending on whether newborn 
screening had been performed.42 Recommendations 
for neuroimaging depended on whether children had 
abnormal neurological signs or symptoms43 or features 
suggestive of seizures or abnormal head size.40 In one 

Table 2  Case summaries and participant agreement on choice of requested investigations

Scenarios

Child 1 Child 2 Child 3 Child 4

Age at onset of 
regression

18 months old 5 year 10 months old 2 year 8 months old 9 year 10 months old

Developmental 
domains impacted

Language 
(expressive), social 
(interest in social 
interaction)

Language (receptive), 
school performance

Language (expressive), 
functional (velcro shoes on/
off)

School performance

Co-occurring 
features

Repetitive 
and restrictive 
behaviours, and 
sensory sensitivities

Increasingly poor 
attention and 
concentration

Sleep and behavioural 
deterioration

Increasingly poor attention 
and concentration

Potential diagnosis 
provided in round 2

Autistic regression Landau Kleffner 
syndrome

Mucopolysaccharidoses 
type III

X- linked 
adrenoleukodystrophy

Investigation type Round 1 Round 2 Round 1 Round 2 Round 1 Round 2 Round 1 Round 2

One or more tests 
no. (%)

24 (85.6) 29 
(100.0)

28 
(100.0)

29 (100.0) 29 (96.7) 30 (96.7) 17 (56.7) 31 (100.0)*

Genetic no. (%) 23 (82.1) 26 (89.7) 19 (67.9) 22 (75.9)* 18 (62.1) 29 (96.7)* 4 (23.5) 24 (77.4)*

Biochemistry no. 
(%)

20 (71.4) 22 (75.9) 25 (89.3) 26 (89.7) 26 (89.7) 28 (93.3) 17 (100.0) 31 (96.8)

Haematology no. 
(%)

19 (67.9) 22 (75.9)* 21 (75.0) 23 (79.3) 25 (86.2) 29 (96.7) 15 (88.2) 29 (93.5)

Metabolic no. (%) 17 (60.7) 18 (62.1) 21 (75.0) 26 (89.7) 27 (93.1) 30 (100.0) 6 (35.3) 31 (100.0)*

Endocrine no. (%) 15 (53.6) 17 (58.6) 20 (71.4) 20 (69.0) 19 (65.5) 19 (63.3) 11 (64.7) 25 (83.3)*

Neurophysiology 
no. (%)

11 (39.3) 9 (31.0) 24 (85.7) 26 (89.7) 12 (41.4) 8 (26.7) 4 (23.5) 10 (32.2)

Imaging no. (%) 6 (21.4) 4 (13.8) 19 (67.9) 19 (65.5) 20 (69.0) 20 (66.7) 7 (41.2) 19 (61.3)

Infective/immune 
no. (%)

3 (0.7) 1 (3.4) 10 (35.7) 6 (20.7) 8 (27.6) 1 (3.3) 5 (29.4) 6 (19.4)

Green= >70%–100% agreement = consensus reached; orange= 50–<70% agreement; red= <50% agreement.
*Change to consensus over rounds.

https://dx.doi.org/10.1136/bmjpo-2025-003594
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publication, neurophysiology was recommended when 
risk factors, including regression or episodic symptoms, 
were identified.43

Developmental regression may be a symptom of a 
metabolic disorder. Most publications recommend meta-
bolic testing to investigate children with GDD, ID or LD; 
however, there are different specific recommendations 
for first-choice metabolic tests (online supplemental 
Tablei). Urine metabolic screening, including glycos-
aminoglycans (GAGs) and organic acids (OA), was the 
most often recommended urine tests. Metabolic blood/
plasma tests were more varied, with amino acids (AA) 
recommended by most publications and other specific 
tests recommended less frequently (online supplemental 
Tablei). NGS can identify metabolic conditions and is 
becoming an increasingly important diagnostic tool for 
children with undifferentiated symptoms.44 Metabolic 
conditions, with a known genetic aetiology in coding and 
established non-coding regions, can be diagnosed using 
NGS. However, NGS gene panels, exome sequencing 
and genome sequencing may miss variants including 
mitochondrial variants, non-coding variants, complex 
structural variants, short tandem repeats and epigenetic 
variants involving metabolic genes. Survey participants 
agreed to refer all the children for metabolic investi-
gations except for the toddler with regression of skills 
and a potential diagnosis of autism, hereby described as 
autistic regression. Recent reports draw causal relation-
ships between autism and inborn errors of metabolism 
and mitochondrial function, especially for autistic chil-
dren who regress.45 Furthermore, there are overlapping 
clinical features between autistic children who regress in 
speech and social abilities and children diagnosed with 
Mucopolysaccharidoses type III.46

All current guidance recommends chromosomal 
microarray (CMA) as a first-choice genetic test, with or 
without Fragile X, based on clinical or family risk.39 47 
Other guidelines recommend early consideration of NGS 
as first or second choice.48 Information about the diag-
nostic yield of NGS for developmental regression is 
emerging, with recent reports of moderate diagnostic 
yields, up to 51%,49 with similar diagnostic yields for 
children who experience developmental regression with 
and without a pre-existing ID or autism diagnosis. Survey 
participants agreed that all children should be referred 
for genetic/genomic testing, in line with recommen-
dations for children with DD, GDD and ID as shown in 
online supplemental Table (i).

Only one publication listed in online supplemental 
Table (i) recommended EEG as a first-choice investiga-
tion for symptoms that are episodic or regressive. EEG 
investigations for children with GDD and ID may be 
included in recommendations as second tier50 51 or not 
recommended based on low diagnostic yields.52 Scenario 
2 in our survey described a 5-year and 10-month old boy 
who regressed in receptive language abilities with deteri-
orating focus and attention is a well-recognised presen-
tation of LKS. EEG investigations may be suggestive for 

DEE; however, for other conditions, the clinical useful-
ness is less certain. For children with regression and later 
diagnoses of autism, there are mixed reports about the 
significance of EEG findings, with some studies reporting 
an increase in paroxysmal abnormalities,52 53 and other 
studies reporting no associations.54 55

Table  3 synthesises the information from this Delphi 
survey, expert opinion and recommendations for chil-
dren with ID, GDD and LD to propose first-choice 
investigations for children presenting with symptoms of 
developmental regression (without neurological symp-
toms). Access to country-specific newborn screening and 
investigation availability will further inform and refine 
decisions about first-choice investigations. As shown, first-
choice tests include haematological, biochemical and 
metabolic (urine metabolic screening including glycos-
aminoglycans, organic acids and plasma amino acids). 
Ammonia and lactate are added to proposed recom-
mendations (table 3) to identify urea cycle disorders and 
other inborn errors of metabolism that may feature devel-
opmental regression. Additional tests may be requested 
as first choice if clinical features suggest a specific condi-
tion which may become more apparent over time. Brain 
MRI should be considered for developmental regression 
when there are additional risks such as abnormal head 
size, seizures or neurological signs, and EEG should be 
recommended when DEE or seizures are suspected.

LIMITATIONS
Despite multiple attempts to individually invite partic-
ipants from round 1 to complete round 2, only 62% 
completed the final round. Results need to be considered 
in the context of relatively small numbers. Nonetheless, 
the high level of experience among participant experts 
adds validity to results.31 Despite attempting to gain global 
perspectives, participants were predominantly from 
Australia, though proportionately less so in round two. 
Recognising that resource equity and access to certain 
investigations may be limited in some countries is impor-
tant.56 This is especially relevant when recommending 
NGS that may be inaccessible in some settings.57 Future 
research is needed to evaluate the health economics of 
investigating children with developmental regression in 
relation to diagnostic and management outcomes.

Participants were invited to add free text comments 
to describe specific tests within each investigation cate-
gory; however, as this was optional very few participants 
added free text comments. Such information is especially 
important for metabolic investigations given the inconsis-
tency of included tests within current guidelines for chil-
dren with ID, GDD and LD. Future research is needed to 
gain further detail on the specific investigations within 
each investigation type and the rationale for each test 
based on diagnostic yield, or screening for associated 
conditions and complications.

These four scenarios illustrate conditions known to 
feature developmental regression. There are other 

https://dx.doi.org/10.1136/bmjpo-2025-003594
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conditions that have similar yet different clinical charac-
teristics. The Delphi survey scenarios were intentionally 
presented without neurological examination find-
ings, which may trigger specific investigation pathways. 

Consequently, making recommendations on an agreed 
investigative approach for children with developmental 
regression with neurological examination findings is 
beyond the scope of this Delphi survey. Furthermore, 
whether children with an ID/GDD/LD and develop-
mental regression and children with developmental 
regression from a background of typical development 
should be recommended the same first-choice inves-
tigations requires further scrutiny as none of the cases 
described in this Delphi had moderate or severe ID/
GDD or LD.

SUMMARY OF MAJOR FINDINGS
An agreed initial investigative approach for children 
presenting with symptoms of developmental regression 
without neurological signs is proposed and includes 
haematological, biochemical and genetic testing with a 
low threshold to add thyroid function testing. Based on 
these Delphi results and literature review, we propose 
first-choice investigations as shown in table 3. We recom-
mend NGS as first choice where possible, or second 
choice after non-diagnostic CMA and Fragile X (if clin-
ically indicated). These proposed first choice investiga-
tions for children presenting with undifferentiated devel-
opmental regression allow for consistency in clinical 
approach.

Reaching an agreed investigative approach is an 
important first step towards future guidelines develop-
ment. This must occur in parallel with an agreed method 
to measure and define developmental regression to 
ensure consistency in identifying and investigating devel-
opmental regression, which is essential to improve child 
and family outcomes.
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Table 3  Proposed first-choice investigations

Investigation type
Specific first-choice investigations to 
consider

Haematology
	► Complete blood count
	► Blood film

Biochemistry
	► Electrolytes
	► Glucose
	► Urea
	► Creatinine
	► Renal function
	► Liver function
	► Creatine kinase
	► Vitamin D3
	► Calcium (bone profile if risks)
	► Active vitamin B12
	► Ferritin/iron studies
	► Lead (if risk factors)

Genetic
	► Chromosomal microarray
	► Fragile X (if risk factors)
	► Targeted gene panels when specific 
condition suspected

	► Whole exome sequencing (when 
available)

	► Whole genome sequencing (when 
available)

Endocrine *
	► Thyroid function†
	► Consider adrenal function if suspect 
ALD

Metabolic* Urine
	► Metabolic screen
	► Organic acids
	► Glycosaminoglycans

Plasma
	► Amino acids
	► Ammonia
	► Lactate

Sleep deprived/
routine EEG* 	► When DEE suspected/seizures

MRI-brain*
	► When abnormal neurological exam, 
abnormal head size or seizures

*Optional for autistic regression depending on additional 
features.
†Especially if newborn screening not completed (eg, not 
included on newborn screening or not accessible).
ALD, adrenoleukodystrophy; DEE, developmental epileptic 
encephalopathy; EEG, electroencephalograms.
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