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Figure 1: 1.266MB Mosaic deletion on Chr22q13.1 
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Historically, using traditional cytogenetic techniques such 
as karyotyping and fluorescence in situ hybridization 
(FISH), only a relatively small fraction of patients (~7%) 
with developmental disabilities (developmental delay 
and/or intellectual disability [DD/ID]) and/or dysmorphic 
features and/or congenital anomalies were successfully 
diagnosed. However, in recent years, with the advent of 
high resolution molecular techniques such as 
chromosomal microarray (CMA), the yield has increased 
to 10-25%. Over the last several years, CMA have evolved 
to use single nucleotide polymorphisms (SNPs) to detect 
not only changes in the number of copies but also regions 
with absence of heterozygosity (AOH), which could 
indicate uniparental disomy (UPD) or identity by descent.  
 

In August 2014, the  Microarray Laboratory at the 
Greenwood Genetic Center (GGC) reported to be the first 
lab to adopt and implement the recently FDA-cleared 
CMA, CytoScan® Dx Assay (1,2). This assay can identify 
copy number changes as small as 25Kb for losses and 
50Kb for gains and also AOH segments >3Mb. 
 

In this report we provide a snapshot of our 6-month 
experience after adopting this platform and how it 
impacts diagnostic yield, payor reimbursement and 
clinical interpretation.  

Mosaic Findings: 
• Whole chromosome gains/losses 
• >1Mb segments with mosaic gains/losses 
• >20% mosaicism 
B. Non-FDA cleared CMA: Similar reporting criteria were 

used. 
 

C. Follow-up with additional qPCR studies:  Performed 
to confirm the inheritance and clinical significance 
status of a reported CNV. This is a standard practice 
for the microarray results from both platforms, 
especially for Variants of Unknown Significance 
(VOUS).  

 

Results of FDA cleared  CMA 

The CytoScan Dx Assay training and proficiency was 
performed during the weeks of July 14th -29th 2014, 
respectively. After review of the data and QC metrics, the 
lab received the certificate of qualification from 
Affymetrix, Inc. to run the CytoScan Dx Assay protocol.  
 
According to ACMG guidelines, no validation is required 
when implementing an FDA-cleared platform (3). Instead 
a verification was performed to evaluate the 
reproducibility and accuracy of the FDA cleared assay. 
Accuracy was established by running 15 previously 
categorized abnormal samples. The precision of the assay 
was assessed by running 2 abnormal samples in 2 
independent CMA runs to determine breakpoint 
variability.  Pass/fail criteria for the arrays were 
established in the laboratory.  
 

Results of non-FDA cleared CMA cont. 

 Due to the “technical similarity” between the 
non-FDA cleared (CytoScan HD) and the FDA-
cleared platform, processing and reporting 
criteria are very similar and facilitate an easy 
transition from one platform to another.  

 

 A comparable diagnostic yield (~20-25%) with the 
non FDA-cleared platform is expected after follow 
up studies are completed. 
 

 Compared to the non-FDA cleared platform, 
CytoScan Dx Assay had: 
 Higher payment ratio ($ billed/ $ Collected)  
 Fewer denials were observed despite having 

more reviews due to the novelty of the 
platform 

1. http://www.fda.gov/NewsEvents/Newsroom/PressAnnounceme
nts/ucm382179.htm 

2.  https://www.genomeweb.com/arrays/greenwood-genetics-
center-transitions-affymetrixs-cytoscan-dx-citing-benefits-cl 

3.    South ST, et. al. Genet Med. 2013 Nov;15(11):901-9 
4.    Izumi K, et. al. Am J Med Genet A. 2012 Dec;158A (12):3033-45.  

The reasons to adopt the FDA-cleared CMA platform 
were: 
• Ease of adoption from our current protocol 
• The cleared assay provides additional regulatory 

assurance and a could provide better reimbursement 
prospect. 

• The payment process may be simplified since 
“investigational nature of the procedure” cannot be 
used as reason for denial or preauthorization 

• Increased uniformity in the interpretation of CNVs in 
reporting the answers for patients and physicians. 
 

 

One of the primary reasons for the early adoption of the 
FDA-cleared CMA assay was the positive reimbursement 
prospect.  
 

Taking into consideration that most of the payments 
occur up to 180 days after billing, a retrospective analysis 
is presented here: 
 

Table 1: Payment comparison of between the FDA 
cleared and non-FDA cleared platforms. 
 
 
 

2. Payment ratio =  $ amount billed/ $ amount received in the same number of 

cases. 

 
 

Figure 2: First Abnormal Case by FDA Cleared CMA  

A. FDA cleared CMA: CytoScan Dx Assay was performed 
on DNA isolated from peripheral blood according to the 
assay’s cleared Instructions For Use (IFU).  
The reporting parameters were as follows: 
• Gains: 50 markers and 50Kb 
• Losses: 25 markers and 25Kb 
• AOH/LOH: >3Mb 
 

Patient is a 2 yr old female referred for developmental 
delay, seizures and hypoglycemia. Results revealed a 
pathogenic gain of chr 12p. Hg19 genomic coordinates 
are: chr12:24,133,741-38,956,458. Findings are consistent 
with a clinical diagnosis of partial trisomy 12p (4). 
  
   Results of non-FDA cleared CMA 

From September 2014 to March 2015, 249 samples were 
tested by  the FDA cleared CytoScan Dx Assay.  
Results were reported as follows: 
 

•    128 samples called as normal 
•    122 samples called as abnormal (9 with AOH findings   
and 113 with copy number changes):  

• 25 classified as pathogenic, 
• 97 classified as VOUS  
 

•VOUS reclassification of 97 samples with family studies1: 
• 27 remained as VOUS  
• 14 reclassified as pathogenic  
• 1 reclassified as benign  
• 56 are pending family studies 

 
 

A 2012 cohort from the non-FDA cleared (CytoScan HD) 
array data on 249 samples shows that : 
• 119 samples were reported as normal 
• 130 samples were classified as abnormal: 

• 58 samples classified with pathogenic calls1 

• 72 samples classified as VOUS, after follow up 
finished1 

1.Pathogenic and VOUS differences between platforms are because the 2012’ (HD) 
cases are completed while several cases of the FDA-cleared CMA are still pending 
reclassification.  

Reimbursement  Status 

Analysis Method 

Conclusions 

CytoScan® Dx Assay Implementation 

Non FDA-cleared 
FDA-Cleared 

CytoScan Dx Assay 

Period 09/01/14-01/31/15 (5 months) 

Number of cases 249 249 

Reviews/appeals 12 34 

Denials (after 
review) 

8 5 

Payment ratio2 

(billed/pay) 
48.8% 52.5% 
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Figure 3: Distribution of the Findings using non-FDA 
cleared (CytoScan HD) Assay 

Figure 1: Distribution of the Copy Number Changes 
using CytoScan Dx Assay 

http://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm382179.htm
http://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm382179.htm
https://www.genomeweb.com/arrays/greenwood-genetics-center-transitions-affymetrixs-cytoscan-dx-citing-benefits-cl
https://www.genomeweb.com/arrays/greenwood-genetics-center-transitions-affymetrixs-cytoscan-dx-citing-benefits-cl
https://www.genomeweb.com/arrays/greenwood-genetics-center-transitions-affymetrixs-cytoscan-dx-citing-benefits-cl
https://www.genomeweb.com/arrays/greenwood-genetics-center-transitions-affymetrixs-cytoscan-dx-citing-benefits-cl
https://www.genomeweb.com/arrays/greenwood-genetics-center-transitions-affymetrixs-cytoscan-dx-citing-benefits-cl
https://www.genomeweb.com/arrays/greenwood-genetics-center-transitions-affymetrixs-cytoscan-dx-citing-benefits-cl
https://www.genomeweb.com/arrays/greenwood-genetics-center-transitions-affymetrixs-cytoscan-dx-citing-benefits-cl
https://www.genomeweb.com/arrays/greenwood-genetics-center-transitions-affymetrixs-cytoscan-dx-citing-benefits-cl
https://www.genomeweb.com/arrays/greenwood-genetics-center-transitions-affymetrixs-cytoscan-dx-citing-benefits-cl
https://www.genomeweb.com/arrays/greenwood-genetics-center-transitions-affymetrixs-cytoscan-dx-citing-benefits-cl
https://www.genomeweb.com/arrays/greenwood-genetics-center-transitions-affymetrixs-cytoscan-dx-citing-benefits-cl
https://www.genomeweb.com/arrays/greenwood-genetics-center-transitions-affymetrixs-cytoscan-dx-citing-benefits-cl
https://www.genomeweb.com/arrays/greenwood-genetics-center-transitions-affymetrixs-cytoscan-dx-citing-benefits-cl
https://www.genomeweb.com/arrays/greenwood-genetics-center-transitions-affymetrixs-cytoscan-dx-citing-benefits-cl
https://www.genomeweb.com/arrays/greenwood-genetics-center-transitions-affymetrixs-cytoscan-dx-citing-benefits-cl
https://www.genomeweb.com/arrays/greenwood-genetics-center-transitions-affymetrixs-cytoscan-dx-citing-benefits-cl
https://www.genomeweb.com/arrays/greenwood-genetics-center-transitions-affymetrixs-cytoscan-dx-citing-benefits-cl
https://www.genomeweb.com/arrays/greenwood-genetics-center-transitions-affymetrixs-cytoscan-dx-citing-benefits-cl
https://www.genomeweb.com/arrays/greenwood-genetics-center-transitions-affymetrixs-cytoscan-dx-citing-benefits-cl

