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KCNQ2 – Developmental and Epileptic Encephalopathy (KCNQ2-DEE) 
 

1. Overview 
Changes in the KCNQ2 gene can cause different clinical conditions. Two main forms are 
distinguished: 
KCNQ2 Self-Limited Neonatal Epilepsy (SELFNE): 
Begins in the first days of life with epileptic seizures. The seizures usually disappear after a few 
weeks or months, and children generally develop normally. 
 

KCNQ2 Developmental and Epileptic Encephalopathy (DEE): 
A more severe form with persistent epilepsy and developmental impairment; also begins in the 
first days of life. 
 

Mutations in the KCNQ2 gene lead to altered potassium channel function. Two mechanisms are 
distinguished: loss-of-function (LoF) and gain-of-function (GoF). 
LoF means that the potassium channel works less effectively or not at all, leading to increased 
neuronal excitability. GoF means that the potassium channel is overactive or abnormally open. 
LoF mutations are the much more common cause of KCNQ2-associated disorders; GoF 
mutations are significantly rarer. 
 

2. Incidence and Prevalence 
KCNQ2-DEE is a very rare disorder. Worldwide, more than 700 patients have been described, 
although the true number is likely higher. 
Pathogenic variants in the KCNQ2 gene occur in approximately 1 in 17,000 live births. 
The incidence of the severe DEE form is estimated at about 1.2 per 100,000 live births. 
 

3. Diagnosis of a KCNQ2 Disorder 
Diagnosis is based on the electroclinical presentation (EEG) and confirmed by genetic testing. 
Gene panels, exome sequencing, or genome sequencing are recommended. 
A normal MRI does not exclude the diagnosis. An initially normal EEG also does not rule out 
KCNQ2; typical abnormalities often develop over time. 
 

4. Disease Onset and Symptoms 
LoF: Seizures usually begin in the first days of life. Typical seizures are tonic or sequential. 
Feeding difficulties, high-pitched crying, apneas, and the so-called fencing posture (one arm 
extended, the other flexed, head turned to one side) and hypotonia are common, especially in 
the DEE form. 
GoF: There is no typical neonatal seizure onset. Abnormalities usually appear in infancy or early 
childhood, often with predominant developmental, speech, and behavioral disorders. Epileptic 
syndromes such as infantile spasms or non-epileptic myoclonus may occur. 
 

5. Seizure Types at Onset and Course 
LoF: Mainly tonic and sequential seizures, often occurring in clusters. Seizures are severe in early 
life and may decrease or cease later. Developmental impairment often persists. 
GoF: The course is often dominated by developmental and behavioral disorders; seizures begin 
later and are milder than in LoF. Later epilepsies such as infantile spasms or myoclonic seizures 
are possible; in some cases, epilepsy is absent. 
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6. EEG Features 
SELFNE (LoF): During seizures, diffuse attenuation with fast activity followed by suppression; 
interictal normalization. 
KCNQ2-DEE (LoF): Persistently abnormal EEG with sharp waves, discontinuous background, or 
burst suppression. 
KCNQ2-DEE (GoF): Variable EEG findings, e.g., burst suppression, hypsarrhythmia, or sleep-
potentiated spikes. 
 

7. Comorbidities 
LoF: Global developmental delay, hypotonia, coordination and orthopedic problems, cognitive 
and speech impairments, autistic features, gastro-intestinal problems such as constipation, 
visual impairment. 
GoF: Frequently speech and developmental disorders and behavioral abnormalities; epilepsy 
may be absent or occur later. 
 

8. Treatment 
There is currently no causal standard therapy. Treatment is symptomatic and primarily guided 
by seizure course, individual symptoms, and the underlying mutation. 
 

LoF: First-line medications are sodium channel blockers (e.g., carbamazepine, oxcarbazepine, 
phenytoin, lacosamide); the use of gabapentin is under discussion. 
GoF: No clear treatment guidelines yet. In individual cases, amitriptyline or donepezil has been 
used. 
 

Current research approaches: novel potassium channel openers such as azetukalner (XEN1101) 
or opakalim (BHV-7000), antisense oligonucleotide (ASO) therapies, gene therapy approaches 
(e.g., CRISPR/Prime Editing). 
 

9. Individual Emergency Protocols 
Each child should have a written emergency protocol. Emergency medications such as 
midazolam or diazepam must be readily available at all times. Caregivers should be trained in 
seizure management. 
 

10. Impact on Family and Daily Life 
Seizures, medications, and comorbidities significantly affect independence, quality of life, and 
social participation and place a substantial burden on families and caregivers. 
 

11. Support for Families 
In addition to medical care, the following are important: 
• Individual emergency protocols and education about SUDEP 
• Genetic counseling 
• Rehabilitation and support services, as well as assistance in kindergarten and school 
• Psychosocial support 
 

Patient Contacts and Support 
KCNQ2 e.V. • www.kcnq2.de • info@kcnq2.de 
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