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The American College of Obstetricians
and Gynecologists (ACOG) currently rec-
ommends a panel of 23 mutations as the

standard of care for cystic fibrosis (CF) carrier
screening. These recommendations were issued
in 2004, following a study that recommended
removal of two mutations included in the origi-
nal 2001 guidelines of ACOG and the American
College of Medical Genetics (ACMG) (1,2).

CF Carrier Screening is Effective with 23
Mutations and Meets Standard of Care

As of June 2006, nearly 1,500 variants of the
CFTR (cystic fibrosis transmembrane conduc-
tance regulator) gene have been discovered
(3). The vast majority of these variations,
however, display no clear association with the
disease. In devising the panel of mutations for
population-based carrier screening, the ACOG,
in collaboration with the ACMG, considered a
number of factors, including:  the solidity of
evidence linking specific mutations to CF; the
varying frequencies of particular mutations
among ethnic groups; and the heterogeneity of
the U.S. population.  The ACOG developed the
panel of 23 mutations given in Table 1 (1,2).

This panel is considered the standard of care for
the pan-ethnic population present in the U.S. It
recognizes both the higher prevalence of CF in
Caucasian and Ashkenazi Jewish populations
and the predominant mutations found in other
ethnic groups.  The data in Table 2 (4) demon-
strate residual risk to the fetus across a variety of
ethnic groups when the ACOG/ ACMG panel is
used for screening.

Testing for mutations in addition to the core
panel of 23 would have a minimal effect on
residual risk. For example, using the 23-muta-
tion core panel, a non-Hispanic Caucasian
couple both negative for CF would have a
1:207,000 residual risk to the fetus; if 20 more
mutations were added1, the risk would decrease
to 1:222,000. Likewise, residual risk for Asian
American couples would be reduced from
1:125,000 to 1:156,000; for Hispanic Americans,
from 1:125,000 to 1:166,000; and for African
American couples, from 1:176,000 to 1:188,000
(6).  Since changes to margins of risk this small
are unlikely to influence decisions couples make
regarding pregnancy, the clinical utility of
adding more mutations is likely to be negligible
and not the recommended standard of care of
ACOG/ ACMG.

Testing for additional mutations can, in fact,
create opportunity for error and confusion.
Many of the polymorphisms identified in the
CFTR gene have not been found to play a role
in the disease, or their association is unclear.
For example, the R74W and D1270N muta-
tions, long thought to play a causative role
in CF, have been found in asymptomatic indi-
viduals and are now believed to be benign
polymorphisms (7).

Indeed, it was to improve clarity of testing results
that the ACOG removed two of the 25 mutations
recommended in its initial 2001 study. Using a
much larger data pool, the 2004 study deter-
mined that CF patients with the I148T mutation
also have a second mutation, 3199del6, which
appears from several lines of evidence to be the
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mutation truly responsible for causing
disease (2). Therefore, testing for I148T
does not add value for purposes of
disease prediction. When deciding
which test to use for carrier screen-
ing, it is important to consider that a
couple could decide not to pursue
having children or continue a preg-
nancy based on a positive result for a
low-frequency or poorly character-
ized mutation, such as I148T, that has
no demonstrated link to the disease
and is, in fact, a benign polymorphism.

In choosing the 23 mutations that
constitute its recommended panel,
ACOG/ ACMG stipulated that the
mutation must be present at a fre-
quency of at least 0.1% in the U.S.
population (2). This is an extremely
low frequency, and one at which
detection of mutation recurrence
begins to blur with background noise
(8). Therefore rarer mutations are not
likely to be consistently document-
ed, let alone correlated significantly
with disease. In addition, positive
control standards are not available
for almost all mutations outside the
23 in the ACOG/ AMCG panel.

Recommendations for Screening
and Counseling Procedures

Cystic fibrosis is a complicated dis-
ease, with a broad range of mild
to severe phenotypes, and one for
which therapeutic options are

expanding rapidly. The severity of
disease can be affected by combina-
tions of mutations in ways that are
not entirely predictable based on
current data. This range of clinical
outcomes and lack of certainty must
be conveyed to parents in order to
ensure informed consent for CF car-
rier screening. Advanced expertise in
human genetics is required for inter-
preting and reporting CF carrier
screening results according to ACMG
Standards and Guidelines, as well
as for providing genetic counseling
to parents. 

Screening for genetic variance in
the CFTR gene outside the recom-
mended 23 mutation panel can cloud
genetic counseling and parental de-
cision making considerably. For
example, negative results for addi-
tional variations can bestow a false
sense of security, when the fact is
that little about the role of these or
other rare variants is known. On the
other hand, positive results for these
rare variations cannot be tied to
specific phenotypic outcomes and
therefore do not provide value toward
informed and aware choices.

In summary, as diagnostic technolo-
gies become more sophisticated and
genetic data becomes easier to
obtain, it will be possible to gather
more data on CF mutations. More
data does not necessarily lead to a

better result, however, if clinical rele-
vance is poorly established. In the
end, a high standard of patient care
and experience is best fulfilled
through use of the ACOG recom-
mended 23-mutation panel for cystic
fibrosis carrier screening.

1 Mutations appearing at 0.1% fre-
quency in at least one of the four
ethnic groups or at 0.1% frequency
when data from all four groups is
pooled and averaged.
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