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CAMK2D variants are associated with 

neurodevelopmental disorders and 

dilated cardiomyopathy that may 

require transplantation. The 

relationship between CAMK2D and 

Down syndrome is not directly 

established in the current medical 

literature. This is the first reported case 

to demonstrate a CAMK2D variant in a 

patient with co-occurring trisomy 21.

A 4-year-old female with a history of 

trisomy 21, congenital hypothyroidism, 

hypotonia, pulmonary hypertension, 

chronic lung disease with 

bronchiectasis, specific antibody 

deficiency, G-tube dependence, and 

ASD/VSD/PDA s/p closure presented 

to a cardiology clinic for elevated NT-

proBNP levels with echocardiogram 

concerning for LV dilation and mildly 

decreased systolic function of unclear 

etiology. It was recommended that the 

patient start enalapril and undergo 

comprehensive genetic testing to 

identify possible etiologies that could 

explain the patient’s clinical 

presentation. 

A whole exome sequencing (WES) trio 

test identified a de novo heterozygous 

pathogenic variant in CAMK2D 

c.824G>A. 

The patient is currently undergoing 

additional workup including a skeletal 

survey and brain MRI to better 

understand her phenotypic 

presentation given this CAMK2D 

variant.
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A diagnosis of Down syndrome may 

not fully explain the entire clinical 

presentation of a patient, highlighting 

the importance of whole exome or 

genome sequencing. 

Previously identified patients with 

CAMK2D variants have demonstrated 

both cardiac abnormalities and 

neurodevelopmental disorders.

Further studies into CAMK2D variants 

are necessary to further understand 

the associated phenotypic spectrum 

and guide medical management 

recommendations.

Additional workup for this patient and 

future studies that include other 

patients are required to further 

evaluate the relationship between 

CAMK2D variants and Down 

syndrome. 

The CAMK2 protein family consists of four isozymes: A, B, G, and D. CAMK2D 

expression is highest in the heart but also expressed in the brain. Substitution of 

the amino acid arginine for histidine in this variant destabilizes the normal 

structure of the CAMK2 protein. This leads to disruptions in excitation-contraction 

coupling in the heart and neuronal signaling in the brain.

Pathogenic variants in CAMK2D have been previously identified in individuals 

with intellectual disability, speech delay, behavioral problems, dilated 

cardiomyopathy, structural brain anomalies, hypotonia, seizures and skeletal 

anomalies. However, none of the cases currently published have exhibited co-

occurring trisomy 21.1,2

This case of trisomy 21 co-occurring with a de novo CAMK2D variant highlights 

the importance of comprehensive genetic testing in the setting of complex 

medical concerns that may not fully be explained by the natural history of Down 

syndrome. Health concerns in an individual with Down syndrome that may 

necessitate comprehensive exome or genome sequencing include 

cardiomyopathy as well as other heart defects and congenital anomalies atypical 

for Down syndrome among many others.

Presence or Prevalence of Health Concerns in Down Syndrome and CAMK2D1,2,3
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