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CHARGE Syndrome  

 

First Description 

First described as associated features independently by Hall (1979) and Hittner, Hirsch, Kreh, & 

Rudolph (1979). Called CHARGE in 1981 (Pagon, Graham, Zonana, & Yong). 

Genetics/aetiology 

In 2004 mutations in the CHD7 gene (chromodomain helicase DNA-binding protein 7), locus 

8q12.1, were  identified as a primary cause of CHARGE (Vissers, et al.).  Its genomic structure 

spans 188 kb and encompasses 38 exons, the first of which is noncoding. The encoded CHD7 

protein is 2,997 amino acids in length and contains several domains that are characteristic for its 

protein family, the chromodomain helicase DNA binding proteins, an ATP-dependent chromatin 

remodeling protein family. Subsequent research has found  a  mutation  in this gene in 65-75% 

of cases, but in >90% of “typical” CHARGE  patients  based on clinical diagnosis. CHARGE 

continues to be a clinical diagnosis. Not every variant in CHD7 is associated with clinical 

features of CHARGE. Thus, Hale, et al.,(2016) proposed using the CHD7 mutation as one of 

four major crditeria for clinical diagnosis.  

Incidence/prevalence 

While most sources estimate incidence at 1/10,000 births, a comprehensive study of individuals in the 

Netherlands found between 1:15,000 and 1:17,000 (Janssen et al., 2012).  

Physical phenotype 

The acronym was suggested by Pagon and colleagues (1981) based on common features:  C – 

coloboma of the eye (missing part of iris and/or retina); H – heart defects; A – atresia of the choanae 

(bony or membranous blocking of nasal passage); R – restriction of growth and/or development; G – 

genitourinary anomalies; E – ear anomalies and/or deafness. While all six features may appear, there 

is wide variation in both occurrence and severity. This has led to a more refined diagnostic system 

(Blake et al, 1998) with four major features (coloboma, choanal atresia, cranial nerve dysfunction, 

characteristic CHARGE ear) and a number of minor anomalies.  Diagnosis is based on 3 major or 2 

major and 2 minor.  Other diagnostic systems have since been proposed (e.g., Hale, 2016). Diagnosis 

is difficult because there is great variability in presence and severity of the features. 

 

CHARGE is the most common genetic cause of congenital deafblindness. Missing or malformed semi-

circular canals and otoliths is nearly universal.  Swallowing difficulties are common due to cranial 

nerve dysfunction.  Other problems include gastroesophageal reflux, airway difficulties, chronic otitis 

media, sinusitis, detached retina, scoliosis, chronic constipation with megacolon, and sleep 

disturbances. 

 

Cranial nerve anomalies are common in CHARGE with as many as 92% having symptoms of at least 

one anomaly. It is speculated that in some cases all 12 cranial nerves might be affected, but the most 

common are I, V, VII, VIII, and IX/X. Blake (personal communication) maintains CHARGE could be 

called Cranial Nerve Anomalous Syndrome. 
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Behavioural and psychiatric characteristics 

There is variability in the presence of behavioural difficulties. Behaviour has been described as very 

goal directed and persistent, socially interested but socially immature, demonstrating high rates of 

repetitive behaviour and sensation seeking, including problems with self-regulation and transitioning 

between activities. The behaviours have led to diagnoses of autism, attention deficit/hyperactivity 

disorder, obsessive-compulsive disorder, and tic disorder.  It has been proposed that pain, sensory 

issues, and anxiety, which produce problems with self-regulation, are major sources of the behavior 

(Hartshorne, Stratton, Brown, Madavan-Brown, & Schmittel, 2017). 

Neuropsychological characteristics 

There is considerable variability, with some children very developmentally delayed, and others 

graduating college.  Adaptive behaviour tends to be in the low normal range, with little change over 

four years.  Deficits in executive functions have been identified, particularly difficulties with inhibition, 

shifting focus, and self-monitoring, although Skei et al., (2023) found a strength in working memory. 

Due at least in part to sensory impairments, language development and communication may be 

severely delayed. Cognitive assessment is difficult in this population, however Skie et al. (2024) found 

support for latent learning capacity in CHARGE regardless of degree of deafblindness. 

Useful websites/associations for more information 

www.chargesyndrome.org – US CHARGE foundation 

CHARGE Syndrome Australasia -  Australasian support group 

CHARGE Syndrom e.V. -– German organization 

MOOC (On-line course). Understanding CHARGE Syndrome. Produced by the CHARGE 

Syndrome Association of Australasia. Online course — CHARGE Syndrome Association of 

Australasia Ltd 
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The information contained in these syndrome sheets is aimed at clinicians, is for guidance only, and 
does not constitute a diagnostic tool. Many syndromes manifest in varying degrees of severity, and 
this information is not intended to inform patients of a specific prognosis.  

The SSBP strongly recommends patients to follow the advice and direction of their clinical 
team, who will be most able to assess their individual situation 
 


