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Array Comparative Genomic Hybridization (aCGH)

Advantages of aCGH
• Faster turnaround time,
• Automated
• Detects smaller deletions/
duplications
• Can be done on samples that fail
to grow in culture (e.g., pregnancy
loss).

Results (Continued)
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Figure1. Agreement with statement
“In the current stage of
development, a-CGH is a useful test
in prenatal genetic counseling.”
(n=158)

Table 1. Summary of comments to the openended question ”In your opinion, what are the
ethical issues in ordering a-CGH prenatally?”
(n=126)

Quotations for Uncertain Results (Table 1)
“Results can be ambiguous and in the prenatal situation that could
mean the aborting of a wanted pregnancy that is healthy.”
“That many results may be of unknown clinical significance and
cause undue anxiety for the parents/family members”

• Based on unpublished research and editorials, genetic counselors may
have concerns about uncertain results and incidental findings (Lee,
2009; Darilek 2008).
• There have not been any previous studies of this scale assessing
prenatal genetic counselors’ experiences with and attitudes towards
prenatal aCGH.

How aCGH is Used Prenatally

• This mixed method study documents the current practice and
attitudes of a large North American sample of prenatal GCs.

Methods
Recruitment
NSGC and CAGC listservs in early 2011
Inclusion criteria: genetic counselor currently practicing in a prenatal
setting in the USA or Canada

Survey Questions
Multiple choice and short answer
Skip logic was used

•
•

Analyses
Descriptive statistics
Logistic regressions
Qualitative analyses

•
•
•

Results
Response rate 196 responded – 158 were analyzed
• 12 did not meet inclusion criteria
• 26 excluded because of missing data
• Estimated 12% - 40% of eligible participants responded

Demographics
•
•
•
•
•
•
•

Gender: 152 (96%) female
Age: Average 33 years old
Ethnicity: 145 (92%) Caucasian
Education: 99% Masters of Genetic Counseling/Genetics
Years or experience: average 7.4 years (6.9 prenatal)
Certification status: 85% certified, remaining eligible
All parts of North America represented; 15% practiced in Canada

Table 4.
Factors
predicting if
GCs think
aCGH is
useful

Significant Predictor
Offered aCGH to at least one
patient
Years in prenatal practice
Order aCGH in other roles
Age

p

OR

< 001***
5.44
.005**

1.18

.06

2.35

.006**

0.88

Key Findings
•
•
•
•

•

• 84% had offered the option of aCGH to their patients
• 69% ordered the test at least once
• Of genetic counselors ordering array (n=109):
• 97% of GCs ordering aCGH always order karyotyping in
addition to aCGH
• 84% always discuss the possibility of uncertain results with
patients
• 94% ordered prenatal aCGH on fewer than 20 occasions
• 4 GCs encountered pregnancy termination after uncertain results. It is
not known if other factors that influenced the decision (e.g.,
ultrasound anomalies or maternal health concerns).
• Major barriers to offering and ordering the test are concerns about
uncertain results and cost.

Common indications for offering aCGH

•

Abnormal ultrasound findings and balanced karyotype
Apparently balanced de novo rearrangement on karyotype
Stillbirth/fetal loss/therapeutic termination
Family history of a microdeletion/microduplication
Parental desires (patient wants all possible testing)

Targeted vs. Full array
• There was a lot of variability in array type (Table 2) used by GCs.
• Some respondents actively attempted to reduce the rate of uncertain
results by ordering a targeted array when pregnancy termination was
still an option, the fetus was structurally normal or when a targeted
array was capable of answering the question.
• In some cases a full array was the only option available to the GC at
the contracted laboratory.
n
Full Array Exclusively

37

%
Table 2. Type of array
34% (targeted vs. full) used by

Targeted Array Exclusively
Full array for some indications and
limited array for other indications

23

21% genetic counselors who

46

42%

3

3%

Not sure

p
OR
.001**
5.46
<.001***
17.78
.01*
4.37

Discussion

•

•
•
•
•
•

Table 3. Factors
predicting if
GCs offered
aCGH

Significant Predictor
Believe a-CGH is useful
Percent of hours in prenatal
Country of work (USA vs. Canada)

*p<.05, **p<.01, ***p<.001

Quotation Incidental Findings (Table 1)
“… Possible finding of CNV that would imply disease risks not
associated with the indication for the test (i.e. adult onset disorders or
cancer predispositions).”

This study

• Logistic regressions were performed to determine factors that predict
whether GCs offer aCGH to at least one patient (Table 3) and
whether they believe this test is useful in prenatal practice in its
current state of development (Table 4).
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• Two main prenatal aCGH platforms have emerged: full and targeted.
Full arrays assess all areas of the genome. Targeted arrays concentrate
probes in regions where CNVs are associated with known clinical
phenotypes.
• Current guidelines in the USA and Canada recommend prenatal
aCGH be limited to situations with a high probability that a
chromosome abnormality might escape detection by traditional
karyotyping.

Ethical Issue

How aCGH should be used

• Array CGH is currently used to a limited extent in prenatal genetic
testing.

•
•
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Logistic Regressions

Attitudes

• In pediatric practice, aCGH replaced karyotyping for developmental
delay and multiple congenital anomalies (Miller et al. 2010).

• Does not detect balanced
rearrangements and 69,XXX
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Results (Continued)

aCGH is more sensitive than karyotyping for detecting small-scale
copy number variants (CNVs).

Limitations of aCGH
• Has the potential to uncertain
results more frequently than
karyotyping
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Introduction
•
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Veach ,

have ordered aCGH
(n=109)

The majority of respondents are concerned about uncertain
results.
This test is not done routinely.
There is a lot of variability in use of targeted vs. full array.
Respondents try to reduce rates of uncertain results by offering
targeted array when possible. Sometimes they are forced to order
full testing due to logistics.
Major barriers to testing are concerns about uncertain results and
cost.
Having offered the test correlates with believing the test is useful.

Limitations
•
•
•

Possibility of selection bias - not everyone subscribes to listservs.
Non-responders may differ from responders.
It remains unclear whether there have been terminations of a
phenotypically normal fetus due to uncertain aCGH result.

Future Research
•

•

Detail cases where patients terminated in the event of an uncertain
result, including whether other factors (e.g., ultrasound
abnormalities) influenced patient decisions.
Document the psychosocial impact of uncertain results on patients
and genetic counselors.

Conclusion
•
•

A-CGH is used more broadly than current guidelines, but
continues to be an adjunct to traditional karyotyping.
Genetic counselors are very concerned about uncertain results.
They try to reduce rates by ordering targeted array when possible.
There is a need for:
• Updated clinical guidelines
• Further research on specific copy number variants
• Wider availability of targeted array
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