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Of the patients with pathogenic findings (comprising 58 CNVs) identified by 
CytoScan® Dx Assay, 35% or 46/132 had predicted clinical management 
implications. One additional patient identified as having a VOUS was recommended 
for management changes (see figure below). 
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Background
The prevalence of developmental disability is 13.87% and occurs across all racial, 
ethnic, and socioeconomic groups.1 Establishing an underlying diagnosis early has the 
potential to reduce health care costs and provide physicians and families with 
knowledge of which disorder is affecting the child, a prognosis, and comorbidity 
information, all of which have implications beyond only medical treatment. Although 
microarrays are now common first-tier tests in this patient population and supported 
by the medical guidelines, payer reimbursement for testing is inconsistent. 

Methods
In a consecutive and unselected cohort of 960 patients who had previously undergone 
regular genetic testing for suspicion of a genetic disorder related to developmental 
delay, intellectual disability, congenital anomalies, and/or dysmorphic features, we 
assessed the diagnostic yield of CytoScan® Dx Assay as compared to historical patient 
reports. To then understand how this relates to management implications, we assessed 
the clinical utility of CytoScan Dx Assay by applying the Rigg’s criteria of actionability to 
the chromosomal abnormalities identified by CytoScan Dx Assay. 

Results
61.7% of all samples were male with an average age of 7.8 ± 11.3. Overall, 86% of 
the subjects were assessed using a microarray as part of routine patient care. 
Abnormal or pathogenic findings were reported similarly for RPC (13.3% or 128/960) 
and CytoScan Dx Assay (13.8% or 132/960). 35% or 46/132 of the abnormal patients 
(comprising 58 CNVs) identified by CytoScan Dx Assay had predicted clinical 
management implications. 

Conclusions
This is the first study to assess the clinical performance of CytoScan Dx Assay within a 
consecutive cohort of patients with developmental delay, intellectual disability, and/or 
congenital anomalies, who were referred for whole-genome chromosomal testing. 
CytoScan Dx Assay diagnostic yields are similar to previous studies, and one third of 
the patients with pathogenic CNV identified by CytoScan Dx Assay are predicted to 
have clinical management implications that may improve health outcomes. 

The average age of subjects was 7.8 ± 11.3 years, and 61.7% were male.
Overall, 86% of the subjects were assessed using a microarray as part of routine
patient care. Abnormal or pathogenic findings were reported similarly for RPC
(13.3% or 128/960) and CytoScan® Dx Assay (13.8% or 132/960).

Absence of heterozygosity (AOH) was reported by the cytogeneticist interpreting
CytoScan Dx Assay results in 91 patients. AOH regions were reported on a
variety of chromosomes and sizes ranging from 5 Mb to 649 Mb; the median size
was 11.7 Mb. Uniparental disomy was identified that predicted a diagnosis of
Prader-Willi OR Angelman in one sample.

Most commonly, 16p13.11 Duplication Syndrome was diagnosed, followed by 
22.q11.2-related cardiac phenotype. The table below provides the phenotypes 
with documented clinical management implications that were identified with more 
than two occurrences in the current study.

The prevalence of developmental disability is 13.87% across all racial, ethnic, and 
socioeconomic groups.1 Establishing an underlying diagnosis early has the potential to 
reduce health care costs and provide physicians and families with knowledge of which 
disorder is affecting the child, a prognosis, and comorbidity information, all of which 
have implications beyond only medical treatment.

It has been reported that microarray analysis in support of a patient’s standard of care
impacts patient management up to 70% of the time.2�6 Although microarrays are now
common first-tier tests in this patient population and supported by the medical 
guidelines, payer reimbursement for testing is inconsistent, citing the need for additional 
systematic studies assessing changes in patient management that occur as a result of 
microarray testing.

In 2013, Riggs and colleagues published a paper describing 186 phenotypes that were 
clinically actionable and potentially diagnosable via chromosomal microarray, which are 
causally linked to specific genes and/or chromosomal loci.3 Once compiled, they ranked 
each phenotype based upon the level of evidence available. Clinical actionability was 
described as requiring at least one of the following recommended interventions for the 
patient: referral to a specialist; further diagnostic testing; surgical/interventional 
procedure (indicated or contraindicated); surveillance; medication (prescribed or 
contraindicated); lifestyle changes; and other.

In a consecutive and unselected cohort of 960 patients who had previously undergone 
standard genetic testing for suspicion of a genetic disorder related to DD/ID, congenital 
anomalies, and/or dysmorphic features, we assessed the clinical utility of CytoScan® Dx 
Assay by applying the Rigg’s criteria of actionability to the chromosomal abnormalities 
identified by CytoScan Dx Assay.

This is the first study to assess the clinical performance of CytoScan® Dx Assay 
within a consecutive cohort of patients with developmental delay, intellectual 
disability, and/or congenital anomalies who were referred for whole-genome 
chromosomal testing. CytoScan Dx Assay diagnostic yields are similar to previous 
studies at 13.8%, and 35% of the patients with a pathogenic CNV identified by 
CytoScan Dx Assay are predicted to have clinical management implications that 
may improve health outcomes.
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960 consecutive surplus samples from patients who underwent chromosomal testing 
and have previous results available were analyzed on CytoScan® Dx Assay and  
interpreted by a cytogeneticist. Samples were collected from three laboratories.

Using Human Genome Build 19 (Genome Reference Consortium GRCh37), CytoScan Dx
Assay CNV coordinates were compared to the coordinates of actionable microarray
findings listed in the Riggs, et al. study. There were two matching classifications. In the
first, if the Riggs region was characterized as a chromosomal region and did not have a
specific gene implicated, the region had to be fully enclosed within a CytoScan Dx Assay
CNV region. In the second, if Riggs characterized a specific gene as the region of
significance, a match was considered when there was any overlap with a CytoScan Dx
Assay CNV (i.e., any overlap would disrupt the gene and function). Rates and descriptive
statistics are reported. Calculations were performed using Microsoft Excel® 2010.

Phenotype with documented clinical 
management implications Patients (N)

16p13.11 Duplication Syndrome 7

22q11.2-related cardiac phenotype 5

1q21.1 Deletion Syndrome 4

Familial Pulmonary Fibrosis 4

Neurofibromatosis Type 1 4

Supravalvular aortic stenosis 3

References
1. Boyle C. A., Boulet S., Schieve L. A., et al. Trends in the prevalence of developmental disabilities in US children, 

1997–2008. Pediatrics 127(6):1034–1042 (2011).
2. Ellison J. W., Ravnan J. B., Rosenfeld J. A., et al. Clinical utility of chromosomal microarray analysis. Pediatrics

130(5):e1085–1095 (2012).
3. Riggs E., et al. Chromosomal microarray impacts clinical management. Clinical Genetics (2013).
4. Coulter M. E., Miller D. T., Harris D. J., et al. Chromosomal microarray testing influences medical management. 

Genetics in Medicine 13(9):770–776 (2011).
5. Saam J., Gudgeon J., Aston E., Brothman A. How physicians use array comparative genomic hybridization results 

to guide patient management in children with developmental delay. Genetics in Medicine 10(3):181–186 (2008).
6. Henderson L., Applegate C., Wohler E., Sheridan M., Hoover-Fong J., Batista D. The impact of chromosomal 

microarray on clinical management: a retrospective analysis. Genetics In Medicine 16(9):657–664 (2014). Online 
advanced publication.

Descriptive results

Clinical utility results

Background

Conclusions

Clinical utility results

Methods

All�cases
(n�=�960)

Normal�CytoScan®�Dx��Assay�result
(n�=�457)

VOUS�CytoScan®�Dx Assay�result
(n�=�371)

Abnormal�CytoScan®�Dx�Assay�result
(n�=�132)

No�change�
recommended�
(n�=�86,�65%)

Clinical�mgmt.�
change�

recommended�
(n�=�46,�35%)

No�change�
recommended�
(n�=�370,�99%)

Clinical�mgmt.�
change�

recommended�
(n�=�1,�<1%)

No�change�
recommended�
(n�=�457,�100%)


