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This much-awaited guideline for the management of people with Kleefstra Syndrome type 1 
(KLEFS1) was published in 2026. A consortium comprising 43 participants, 34 clinicians and 
10 parents (one clinician was also parent), from 15 countries worked for 2 years to produce 
the guidance. Publications concerning KLEFS1 were reviewed and the strength of each one 
was assessed using a well-recognised standardised tool. The work resulted in 66 
recommendations to improve KLEFS1 care. For each one the strength of the scientific 
evidence behind it was documented as well as the degree of agreement within the consortium. 
There are few publications on KLEFS1 and many of these are case reportsa rather than 
randomised controlled trialsb. As a result the scientific evidence for most of the 
recommendations is graded 4 or 5 on a scale running from 1 (top) to 5. There was 100% 
agreement within the consortium for 63 of the recommendations and 95% - 99.5% agreement 
on the remaining 3.  
 
The target audience of the 22-page guideline is clinicians and paramedical professionals 
caring for people with KLEFS1. This document attempts to summarise the key 
recommendations and to present then in an accessible format.   
 
The full document can be found at https://doi.org/10.1016/j.gim.2026.102070 
 
 
Genetic testing  
 
• The guideline makes 6 recommendations regarding genetic testing of people in whom 

there is a clinical suspicion of Kleefstra Syndrome. It is assumed that individuals whose 
carers are accessing this document will have had genetic screening 

 
 
Mental Health 
 
• Around 74% of individuals will develop a mental health disorder or behavioural issue at 

some point 
• Behavioural issues typically manifest in childhood whereas mental health disorders 

emerge in adolescence and beyond 
• Autistic Spectrum Disorder affects the majority of people with KLEFS1   
• The most common mental health disorders are anxiety depression disorder and 

obsessive-compulsive disorder 
 
Recommendations: 
• Review behaviour and mental health profile at diagnosis and yearly thereafter. 
• Refer individuals to professionals for further evaluation when behavioural or mental health 

difficulties are identified, for diagnostic assessment and/or interventions (behavioural 
support or medication) 

• Refer to psychiatric/psychological care when there are symptoms of conditions that cause 
functional impairment (e.g. in personal care, social relationships, daily activities) 

• Implement personalised interventions for behaviours of concern based on behavioural 
principles and a functional assessment 

• Proactively act upon any sudden emergence of, or changes in, behaviour or mental 
symptoms 



 
 
Regression 
 
• This is defined as ‘an absolute decline in functioning in at least one of the adaptive 

behavioural domains of practical, conceptual or social-emotional skills which, left 
untreated, would last for at least several months’ 

• Occurs in 11-50% of adolescents and adults with KLEFS1 
• Episodes may be precipitated by severe sleep problems or stressors which may have both 

physical (e.g. pneumonia or hormonal changes) and psychological (e.g. house move, 
bereavement) origins 

• Episodes may be accompanied by aggressive outbursts, temper tantrums and sleep 
problems  

 
Recommendations 
• Refer individuals with suspected regression urgently to an experienced clinician 

(psychiatrist, psychologist, paediatrician) 
• Use instruments to measure and monitor adaptive functioning to track regression 
• Consider introduction of Olanzapinec in consultation with a psychiatrist for new or on-going 

recession, especially in the presence of psychosisd or severe insomnia. Catatoniae which 
can also present as regression may warrant a different treatment pathway 

• Contact a specialised centre for Kleefstra Syndrome for further evaluation, management 
advice and collaborative data collection 
 
 
Neurology 

• KLEFS1 is frequently associated with neurological abnormalities, epilepsy and sleep 
disturbance 

• Nonspecific structural brain abnormalities are present in 50% of individuals but do not 
require intervention  

• Epilepsy occurs in 10-44% of individuals. This can occur at any age but commonly starts 
in childhood. An earlier onset is associated with more frequent seizures.   

• A variety of seizure types may occur, with focal motorf and tonic-clonicg being the most 
common 

 
Recommendations 
• Consider brain MRIh at diagnosis if clinically indicated, particularly if one of the following is 

present: focal seizure, focal EEGi changes, developmental regression or acute onset of 
psychosis or catatonia 

• Consider follow up brain MRI if there are additional findings on the initial MRI or clinical 
changes (e.g. new focal seizure, new focal findings on EEG, acute and significant 
worsening of seizure activity, first episode of developmental regression, first episode of 
psychosis or catatonia) 

• Refer individuals to a neurologist or physician specialising in epilepsy management and 
manage as per local protocol 

• Consider a routine EEG if there is concern of seizures or epilepsy. Include video recording 
capturing both awake and asleep periods 

 
 
Sleep 
• Sleep-wake disorders occur in around 55% of individuals with KLEFS1 
• Insomnia during sleep onset and maintenance insomnia are the commonest 
• Sleep problems may occur independently or in association with psychological and/or 

behavioural issues  



• Sudden onset or worsening of severe insomnia may precede a regressive episode 
• Treatment should be tailored to the specific sleep disorder and underlying cause. 

Pharmacological interventions, including melatonin, should only be prescribed and 
monitored by health care professionals  

 
Recommendations 
• Review sleep regularly at all ages. Sleep diaries are useful 
• Recommend adherence to sleep hygiene strategies as outlines in guidelines for sleep in 

neurodevelopmental conditions 
• Evaluate and address contributing somaticj, psychiatric, social and environmental factors  
• Consider proactive refer to a sleep specialist where poor sleep is reported 
• Be aware of paradoxical reactions to sleep medications (e.g. benzodiazepines, melatonin) 
• For acute sleep disturbance from puberty onwards follow guidance in regression section   
 
m 

Hearing  
• Hearing problems affect 43% of individuals with KLEFS1 
• The loss can be conductivek, sensorineurall or mixed and is most commonly bilateral  
• Most cases are mild 
• Recurrent ear infections occur in 24% and may contribute to conductive hearing loss.  
• A narrow external ear canal is common in KLEFS1 and may lead to conductive hearing 

loss due to wax impaction 
 
Recommendations 
• Perform annual audiological assessments from birth - 6 years and then 2 yearly until 

adolescence 
• Perform audiological assessments in adults according to guidelines for individuals with 

intellectual disability 
• Prevent build up of ear wax 
• Proactively manage otitis mediam and ear infusions early to minimise discomfort, prevent 

hearing loss and optimise language development and functioning, especially during critical 
developmental windows 

• Apply tailored hearing interventions considering developmental age, degree of hearing 
loss, sensory processing disorder and tactile defensiveness 

 
 
Vision 
• Commonest problems are squint and hypermetropian  
• Hypermetropia commonly presents in early life, squint may occur at any age 
 
Recommendations 
• Refer to an ophthalmologist at diagnosis and if there are family concerns  
• Assess visual acuity regularly according to local protocols, especially in those under 6 

years old. For adults follow international guidelines for adults with intellectual disability   
• Manage visual conditions as per local protocol 
 
 
Speech, Language and Communication 
• Speech, language and communication abilities vary widely in KLEFS1 
• First words typically emerge after 2 years  
• Around 65% of individuals of 3 years and more are able to form sentences 
• Larger chromosomal deletions are associated with more severe impairment 
• Almost all individuals with KLEFS1 have at least 1 speech disorder 



• Speech is discordant with cognitive and language skills  
• The use of augmentive and alternative communication (AAC) does not impede speech 

development and should be encouraged 
 
Recommendations 
• Assess speech and language a diagnosis and at least annually until 12 years of age 
• Assess adolescents and adults as needed e.g. if family concerns or after the acute phase 

of a regressive episode 
• Perform AAC evaluation if individuals cannot use speech to meet all their everyday 

communication needs 
• Adapt AAC to individual’s communication, cognitive, vision, hearing and concurring 

neurodevelopmental conditions  
 
 
Cardiology 
• KLEFS1 is associated with a wide range of congenital and acquired heart conditions 

including septalo and valve defectsp and rhythm disturbance 
• Rhythm disturbances are particularly diagnosed in late adolescence 
 
Recommendations 
• Refer to a cardiologist at diagnosis for evaluation of congenital heart defects 

(echocardiogramq) and rhythm abnormalities (ECGr) 
• Consult with a cardiologist when commencing new medications with potential cardiac 

implications (e.g. psychiatric, prokinetics and certain neurological medications) 
• Manage cardiac problems as per local protocols 
• Maintain a low threshold for ECG monitoring. Perform an annual ECG in all individuals 

from the age of 18 
• Urgently refer for further cardiological assessment if there are abnormalities on the ECG 

or new/worsening cardiorespiratory symptoms  
 
 
Growth and Metabolism 
• KLEFS1 is associated with short stature, overweight/obesity and microcephalyt 
• Risk factors for obesity include apathy, overeating, side effects of psychotrophicu 

medication and hypothyroidismv 
 

Recommendations 
• In childhood and adolescence measure height and weight regularly and assess growth 

using appropriate charts. Measure head circumference regularly until at least age 3 
• If short stature or overweight is present assess as per local protocol (e.g. evaluation of 

growth hormone, thyroid function and bone age) 
• Evaluate thyroid function at onset of puberty and when clinically indicated 
• Evaluate bone density at onset of puberty and when multiple or unexplained fractures 

occur, following local protocols 
 
 
Constipation 
• Affects around half of individuals with KLEFS1  
• Can present at any age, may have an atypical presentation and be of varying severity 
• Cause is multifactorial leading to a tailored therapeutic approach  
• Contributing factors include hypotoniaw, delayed toilet training, low fluid intake, dietary 

restrictions, medications, reduced physical activity and hypothyroidism 
 



Recommendations 
• Evaluate for constipation at all ages by history, abdominal, perineal and if necessary rectal 

examination 
• Be aware of possible occurrence or increasing severity of existing constipation, especially 

if there is an increase in behavioural, sleep or psychiatric issues 
• Be aware of concerning symptoms which may suggest and additional underlying cause 
• Recommend increased fluid and fibre intake, physical activity and healthy toileting 

behaviour to prevent and treat constipation 
• Prescribe treatment as per local protocols, unless there is a risk of aspirationx 
• If constipation persists despite regular therapy refer to a gastroenterologist  
 
 
Parental Support 
Recommendations 
• Offer timely, honest, and accessible explanations about the cause of the condition and 

regular health checks according to current guidelines 
• Align information presented to family’s main concern and coping abilities. 
• Provide families with details of Kleefstra syndrome patient advocacy/peer-support groups 

and reliable sources of information 
• Enquire about emotion wellbeing of families at all appointments 
• Consult with experts and expert centres about Kleefstra syndrome if required  
• Be open to the information that families/support providers bring to appointments  
• Link individual to opportunities to participate in data registers and natural history studies 
• Support families to access relevant support services e.g. financial assistance 
• Start discussions about transition to adult care in mid-adolescence 
• Where possible link families to a multidisciplinary clinic and/or care coordinator  
 
 
Glossary 

 
acase report: A description of an individual patient or patients and what happened to them 
 
brandomised controlled trial: The assessment of a new treatment or intervention when half of 
the participants are chosen randomly for the trial intervention, the other half continue with the 
usual treatment and the outcomes of the two groups are compared. This is the gold standard 
for clinical research 
 
colanzapine: A drug used to treat psychosis, primarily schizophrenia and bipolar disorder 
 
dpsychosis: A mental health term describing a disconnection from reality. It is a collection of 
symptoms such as hallucinations (experiencing sensations that are not real) and delusions 
holding fixed strong beliefs that are not shared by others and are not based in reality) 
 
ecatatonia: A state when a person appears to be awake but does not seem to respond to other 
people or their environment  
 
ffocal motor seizure: A seizure (fit) that happens in a specific area of the brain and causes 
abnormal muscle activity in part of the body.  
 
gtonic clonic seizure: A seizure that involved an initial stiffening of muscles followed by rhythmic 
convulsive jerking  
 



hMRI: magnetic resonance imaging. A type of scan that uses radio waves and strong magnetic 
fields to create detailed cross-sectional images of an area of the body. It is particularly useful 
for examining soft tissues (e.g. the brain). 
 
iEEG: electroencephalogram. A painless test that records the brain’s electrical activity  
 
jsomatic: Related to the body as opposed to the mind 
 
kconductive hearing loss: Loss of hearing caused by physical obstruction of damage to the 
outer or middle ear which impedes the conduction of sound to the inner ear 
 
lsensorineural hearing loss: Loss of hearing caused by damage to the hairs in the inner ear or 
the nerve connecting the ear to the brain 
 
motitis media: infection or inflammation  in the middle ear (directly behind the ear drum), 
commonly viral in origin 

 
nhypermetropia: Long-sightedness. Distant objects are seen clearly whilst near objects are 
blurred 
 
ocardiac septal defect: A hole in the wall between the upper or lower chambers of the heart. 
This allows oxygen-rich blood to mix abnormally with oxygen-poor blood causing the heart to 
have to work harder 
 
pcardiac valve defect: An abnormality of one or more of the 4 valves in the heart. The valve 
may be stenotic (narrowed so that it is difficult for blood to leave the chamber) or incompetent 
(does not close completely so blood leaks from the chamber when it should not  
 
qechocardiogram: An ultrasound of the heart which allows assessment of its structure and 
function  
 
rECG: Electrocardiogram: A simple and painless recording of the electrical activity of the heart 
which can identify abnormal heart rhythms amongst other things 
 
sprokinetic drug: One which stimulates muscle contractions in the gut 
 
tmicrocephaly: An abnormally small head  
 
upsychotrophic medication: A drug that affect the brain, altering behaviour, mood, thoughts or 
perception  
 
 vhypothyroidism: A condition when the thyroid gland does not produce enough hormones 
 
whypotonia: A reduction in muscle tone (resistance to passive movement) resulting in 
floppiness. It is most commonly a symptom of another condition 
 
waspiration: The accidental entry of foreign objects (e.g. food or drink) into the lungs  
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