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Developmental delay investigation guideline
drivers

~20% referrals to tertiary neurology
TAT for investigations (Micro array)
Access to MRI GA

Special Challenges

* Regression

* Severe behavioural issues

* Epilepsy
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Pathway for assessment of children presenting with developmental concerns - definitions

| 1cD-11(2021) - Disorders of Intellectual Development (6A00) |

Disorders of intellectual development are a group of etiologically diverse

conditions originating during the developmental period characterised by
significantly below average intellectual functioning and adaptive behaviour
that are approximately two or more standard deviations below the mean
(approximately less than the 2.3rd percentile), based on appropriately

In children under 5 years old and unable to engage with
standardised tests, Early developmental impairment (EDI)
may be an appropriate synonymous diagnosis and is coded

the same in ICD-11

normed, individually administered standardized tests. Where appropriately
normed and standardized tests are not available, diagnosis of disorders of
intellectual development requires greater reliance on clinical judgment
based on appropriate assessment of comparable behavioural indicators.

Various phenotypes of developmental trajectory.
From Horridge, 2011, Assessment and investigation
of the child with disordered development.

Commonly used synonyms There are historical pifalls with these synonyms.
Mental retardation Definitions of these terms vary with time and some
Intellectual developmental disorder have proven potentially stigmatising or misleading.
Intellectual disability Terms such as “delay” can give some families false
intellectual disabilities hope about the overall developmental prognosis and
developmental delay do not capture the range of phenotypes each with
Global developmental delay varying trajectories of development.

ADCE&P;96:9-20.
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Pathway for assessment of children presenting with developmental
concerns — initial assessment

History Examination Growth chart Review past investigations
Antenatal / perinatal / neonatal Neurology Height Newborn hearing screen
(AOAE/AABR)
Medical history Gait Weight
Newborn blood spot test (NBBST) —

Developmental history Gower’s test Head circumference currently 9 conditions: N. Thames

. . . Regional Newborn Screening
Plateauing or regression Dysmorphism BMI

Diurnal variation in symptoms

Family — 3 generation pedigree,
enquire on consanguinity

History of foetal deaths
Vision & hearing

Functional “collateral” history from
educators or other caregivers if
available

Inspection of skin
(with Wood’s lamp if available)

Organomegaly
Hearing & vision
Developmental status

Consider blood pressure if
neurocutaneous stigmata

TORCH screen

Prenatal genetic testing (including
NIPT, or invasive CMA & qfPCR)

Previous imaging

Tests taken at other centres, e.g.
inpatient ward, or neonatal unit
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Pathway for Assessment of children presenting with Developmental Concerns —
Initial Investigations and what next?

First line tests

(for all children)
FBC & differential
Urea & electrolytes
Liver function tests
Thyroid function tests
Bone profile & vitamin D
Ferritin
Creatine kinase
Chromosomal Microarray
Also consider:

Lead level (if pica)
Fragile X genetics

Tailor additional tests
depending on
presentation — features
may overlap — clinicians
may consider doing
multiple investigations and
referrals in parallel

Consider Neurological investigations

Neurological signs
——» Gotopage7
Microcephaly/ macrocephaly i

Seizures

Consider Metabolic Investigations

Organomegaly/ coarse facial features
Progressive sensory anomalies

— Episodic vomiting, ataxia, seizures, lethargy —» Go to page 8
Regression associated with episodes of illness

History of sudden infant death

Faltering growth

Consider Genetic investigations

Family History

. Dysmorphism, OFC, birthmarks » Go to page 9

Congenital anomalies,
suspected learning disability

Local ASD assessment pathway & consider additional
genetic testing in context, especially if specific clinical
features or multiple siblings with ASD (X-linked)

No clear clues to diagnosis? Go to page 10

Clinical features of ASD




Pathway for Assessment of children presenting with Developmental Concerns —
Neurological Investigations and when to refer?

Developmental concern or Intellectual Disability
with additional neurological features

Signs of potentially progressive neurological
disorder, e.g.

]
¥ ¥ ¥
Clinical features of cerebral palsy or Seizures
disorder of elevated tone & See North Thames epilepsy pathway
movement?

* Ataxia

* Unexpected focal motor signs

*  Fluctuating skills, regression >3yrs age
* Family history of motor symptoms

+ Paucity of movements, weakness

* Ptosis

*  Movement disorder

* Diurnal variation

+ Absence of risk factors for CP

* MRI features not consistent with CP

I
!

.

If confident, clinician may consider:

MRI brain * spine

EMG/NCS if features of axonal / NM)J disorder
Markers for metabolic disorders (see slide 5)

Recognised pattern of peri-natal brain
injury (single territory arterial infarct)

MRI abnormalities in cerebral palsy:
white matter damage (incl PVL): 45%
basal ganglia or deep grey damage: 13%
congenital malformation: 10%
focal infarcts: 7%.

NB: 0dd sequence of post-natal strokes,
especially with venous thrombosis,

Other MRI family history of thrombosis or
abnormalities recurrent miscarriage (23 pregnancy
losses), warrant discussion with
haematology — consider
bespoke/pragmatic investigation
possibly including:

* Thrombophilia screen

* Anti-cardiolipin antibodies

+ MR angiogram to head & neck

* Echocardiography

* COL4 A1/A2 genetic testing

(See North Thames stroke pathway)

©¢~" Paediatric Network
.

NICE guidelines says MRI scan NOT needed for diagnosis — can be made clinically

Paediatrician may consider
if confident

\ Other notes




Pathway for Assessment of children presenting with Developmental Concerns —
Metabolic Investigations and when to refer?

Features highly suspicious for inborn errors of metabolism (IEM) | | Developmental impairment with possible features of IEM
¥ _ I
Dysmorphia: Organ dysfunction: Conditi_ons sc_reened fo!' by meta_bolic .testing may be treatable.
1. Facial dysmorphism (e.g. coarse facial features) 1. Organomegaly !Early t?lag.no.ﬂs clan be Ilfg-changlng — it may halt unrlecessaryf
; s : . . : investigations, aid genetic counselling and open up intervention
2. Congenital non-facial anomalies 2. Cardiac dysfunction (e.g. arrythmia, 5 i 2
i X i . = options that may improve the developmental prognosis
3. Non-congenital progressive spine deformities cardiomyopathy) ¥
Neurological features: 3. History of being severely symptomatic and re Tollowi bol = T =
1. Sensory deficits, especially if progressive (e.g., needing longer to recover with benign illnesses I e i |c.s_creer!1ng te-sts &Ll -entnf.y ¢ ‘f‘" Blel
traci=t) i e e of the commonest conditions, including organic acidurias, fatty
Elelash s .lnopa V) » . {e:g. upper respiratory tract infection) acid oxidation defects, urea cycle disorders, amino acid disorders,
2. Recurrent episodes of vomiting, ataxia, Behaviour: GSD and MPS.. These tests are relatively inexpensive and
seizures, lethargy, coma 1. Behavioural or psychiatric problems (e.g. turnaround can be as quick as 24 hours.
3. Stepwise regression in developmental psychosis at a young age)
milestones associated with benign childhood 2. Unusual dietary preferences (e.g. protein or Blood:
ilinesses carbohydrate aversion) 1. Lactate
4. Movement disorder (e.g. dystonia) Growth abnormalities: 2. Ammonia - deliver to lab quickly on ice
5. Severe hypotonia 1. Intrauterine growth retardation 3. Glucose K
6. Pathognomonic neuro-imaging abnormalities 2. Failure-to-thrive and | 4. Blood gas ey
Family history: 3. Head circumference or stature growth 5. Creatine metabolites (guanidinoacetate, paired with urine)
1. Family his}‘orz of IEM . ‘ abnormality (>2 SD above or under the mean) 6. Amino acids Paediatrician may
2. Consanguinity (within 3-generation pedigree) - request
3. Family history of developmental disorder/ Features in italics indicate higher degree of LG 0
unexplained neonatal/sudden infant death /  suspicion 4 Unne_ HIOIEE ) . ) . —
TN P 2. Creatine metabolites (guanidinoacetate, paired with blood)
3. Urine GAGs (for mucopolysaccaridoses) - Advise to avoid
1 excessive hydration prior to providing a urine sample as dilute Paediatrician may
samples are unsuitable consider if confident
Consider and discuss referral to metabolic team prior to local testin, —
! L Other notes
repeat testing locally or referral for testing in specialist setting
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Hypoglycaemia indicates organic aciduria, FAO defects, GSD, or MSUD

Metabolic acidosis (raised anion gap) indicates organic aciduria, FAO defects, or MSUD

Elevated urine ketones indicates MSUD or organic acidurias

Absent urinary ketones indicates FAO defects. Abnormal plasma carnitine in organic acidurias and FAO defects

Elevated ammonia indicates Urea cycle disorder, Organic aciduria or FAO defect

Elevated lactate indicates organic aciduria, FAO defect, or respiratory chain defect

Deranged LFT indicates FAO defects

Plasma Amino acids — high glycine indicates Non-ketotic hyperglycinaemia, or organic aciduria. High BCAAs indicates MSUD. AAs usually abnormal in urea cycle disorders
Abnormal urinary organic acids in MSUD, FAO defects, and organic acidurias

Elevated urine GAGS in MPS



Pathway for Assessment of children presenting with Developmental Concerns —

Genetic Investigations and when to refer?

Developmental concern or Intellectual Disability

v

| Suspected aneuploidy ‘

¥
| Consider karyotype (R26) |

y

All patients may be offered Microarray (CMA) (R29)
Consider Fragile X (not covered by CMA) (R53)

No dysmorphism or

\ 4

Dysmorphism and/or
Congenital malformation
nsistent with ific syndrom
suspected (R28), e.g.
Angelman’s syndrome (R47)
Prader Willi syndrome (R48)
Fragile X syndrome (R53)
Duchenne or Becker MD (R73)

|

A

Dysmorphism and/or
Congenital malformation but
clinical features do not fit with

clear syndrome (R27)

Refer to Clinical Genetics

Confirmatory testing for specific
syndrome suspected (R28) -
please state details of suspected
syndrome on request form

Paediatrician to include as much phenotypic detail as
possible in referral to guide panels and help with

Specific clinical features without dysmorphism, e.g.

* Regression

« Severe delay / severe intellectual disability

* Complex resistant epileptic seizures

+ MRI abnormality not consistent with recognised
pattern of peri-natal brain injury

+ Overgrowth

* Microcephaly (<3SD below mean/<0.4th centile)

* Known family history

* Neurocutaneous markings

variant interpretation

If the diagnosis not confirmed,
consider referral to Clinical Genetics |
for bespoke testing

|

_

If confident, a Paediatrician may request Whole
genome sequencing (WGS) in this case BUT this will
involve consent, blood samples from child and parents
and the result will be sent back to the requesting
clinician to discuss with parents.

*| other features listed

No further genetic
testing advised at this
stage. Consider repeat
clinical review as physical
features or associated
conditions may become
more apparent with age.
Inform parents that
further tests may be
available in time.

Key
Paediatrician may request

| Other notes

(R##) Codes in brackets
denote clinical indication ID,
referring the National
Genomic Test Directory
(NHS England, 2020
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To help simplify the information from the National Genomic Test Directory this flow sheet provides guidance for Paediatricians on Genetic testing for Developmental Delay.

All children with Developmental delay, Intellectual disability and/or autism spectrum disorder should have a microarray. In all cases Fragile X should be considered as this is not covered by the microarray test. If

the clinician has suspicion of a particular syndrome this should be specified at the time of the microarray test so that scientists are alerted to apply additional tests should these be required.

If the microarray is normal, further investigation is guided by the patient phenotype. For dysmorphic children or children with congenital malformations a referral should be made to a Clinical geneticist to assess
and consider whole genome sequencing. For children who have no dysmorphism or congenital malformations no further genetic testing may be useful as there is very little specificity in the phenotype. Clinicians

may wish to review over time as sometimes physical features or medical conditions become more apparent with age. For children with no dysmorphism who have features such as regression, more severe
intellectual disability/developmental impairment, abnormal MRI brain or epilepsy, the Paediatrician may order a whole genome sequence (if confident) or refer to a Clinical Geneticist,




Pathway for Assessment of children presenting with Developmental Concerns —
No clear clues to diagnosis?

Assessment and investigations do not point to an underlying cause for Disorder of Intellectual Development

* Re-review clinical markers for inborn errors of metabolism, * Consider peer review within team & regional network
neurological conditions, and heritable/genetic conditions — see slides 4
4,58&6

» Offer repeated clinical review —features may become apparent with | | |

age
* Do not offer further testing, but counsel parents that further tests
may be available in time
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Future work:
1. Operationalise the guideline — Workshop ie where to send tests
2. Common pitfalls of metabolic tests (Proposal for an audit after implementation)
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