
 

Expanded prenatal genetic testing may
increase detection of carrier status for
potentially serious genetic conditions

August 16 2016

In an analysis that included nearly 350,000 adults of diverse racial and
ethnic background, expanded carrier screening for up to 94 severe or
profound conditions may increase the detection of carrier status for a
variety of potentially serious genetic conditions compared with current
recommendations from professional societies, according to a study
appearing in the August 16 issue of JAMA.

Genetic testing of prospective parents to detect carriers of specific
inherited recessive diseases is part of routine obstetrical practice.
Current recommendations by professional organizations are to test for a
limited number of individual diseases in part based on self-reported
racial/ethnic background. Advances in genetic testing now allow for
rapid expanded carrier screening for a large number of conditions. These
advances could facilitate screening for an expanded number of
conditions independent of racial/ethnic background.

Imran S. Haque, Ph.D., of Counsyl, South San Francisco, and colleagues
analyzed results from expanded carrier screening in reproductive-aged
individuals without known indication for specific genetic testing,
primarily from the United States. Tests were offered by clinicians
providing reproductive care. Individuals were tested for carrier status for
up to 94 conditions. Risk was defined as the probability that a
hypothetical fetus created from a random pairing of individuals (within
or across 15 self-reported racial/ethnic categories) would be homozygous
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(possessing two identical forms of a particular gene, one inherited from
each parent) or compound heterozygous (the presence of two different
mutant alleles at a particular gene locus) for 2 mutations presumed to
cause severe or profound disease. Severe conditions were defined as
those that if left untreated cause intellectual disability or a substantially
shortened lifespan; profound conditions were those causing both.

The study included 346,790 individuals. Among major U.S. racial/ethnic
categories, the calculated frequency of fetuses potentially affected by a
profound or severe condition ranged from 95 per 100,000 for Hispanic
couples to 392 per 100,000 for Ashkenazi Jewish couples. In most
racial/ethnic categories, expanded carrier screening modeled more
hypothetical fetuses at risk for severe or profound conditions than did
screening based on current professional guidelines. For Northern
European couples, the 2 professional guidelines-based screening panels
(American College of Medical Genetics and Genomics [ACMG], the
American Congress of Obstetricians and Gynecologists [ACOG]),
modeled 55 hypothetical fetuses affected per 100,000 and the expanded
carrier screening modeled 159 fetuses per 100,000.

Overall, relative to expanded carrier screening, guideline-based
screening ranged from identification of 6 percent of hypothetical fetuses
affected for East Asian couples to 87 percent for African or African
American couples.

"The findings showed that an expanded testing panel identified more
hypothetical fetuses at risk for severe or profound phenotypes than did
testing based on current screening guidelines. This was not only because
expanded carrier screening included additional disorders but also
because guideline-based testing was based in part on self-identified
racial/ethnic categories. The data further suggested that the guidelines
recommended by the ACOG and the ACMG at the time of the study did
not perform equally between racial/ethnic categories, resulting in
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differing residual risk among different racial/ethnic categories," the
authors write.

"Even though current guidelines target a number of diseases prevalent in
those of European descent (such as cystic fibrosis), they do not identify
risk for other conditions that may be important to diverse populations.
Expanded carrier screening revealed that many non-European
racial/ethnic categories have a risk of a profound or severe genetic
disease that may not be detected by the guidelines in place at the time of
this analysis."

The researchers write that "before assertions regarding the clinical utility
of broadly testing for these variants can be made with certainty,
additional data are needed from unselected diverse populations on the
phenotypic spectrum and for the health consequences of pathogenic
variants associated with rare conditions."

"The study by Haque and colleagues is an important contribution in the
evolving field of prenatal testing. It provides a wealth of data on the
frequency of genetic variants that can be detected in individuals of
childbearing age from a diversity of racial/ethnic backgrounds," writes
Wayne W. Grody, M.D., Ph.D., of the UCLA Medical Center, Los
Angeles, in an accompanying editorial.

"The large number of silent but potentially damaging sequence variants
in every human genome went unnoticed until the last few years when
high-throughput DNA sequencing technology became widely available.
However, just because these variants can now be detected, there needs to
be convincing evidence before they all are tested for and possibly acted
upon. Pregnant couples have many other concerns (genetic, obstetric,
and psychosocial) of substantially higher and more certain risk to occupy
their attention."
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  More information: JAMA, DOI: 10.1001/jama.2016.11139
JAMA, DOI: 10.1001/jama.2016.10888
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