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Screening for maternal serum a-fetoprotein:
What about the low side?

Abby Lippman,* PhD
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D o the relative frequency of Down's syn-
drome (1 to 1.5 cases per 1000 live births)
and the contribution of this disorder to the

burden of mental retardation and congenital heart
disease justify prenatal screening for this condi-
tion?

At present the main "screening" method is
determination of maternal age: pregnant women
over an arbitrary age, usually 35 years, are identi-
fied and offered a diagnostic procedure, amnio-
centesis for fetal karyotyping. Although women in
this age group are at a higher individual risk than
younger women of having a child with trisomy 21,
only about 20% of all cases of this disorder could
be detected if all women 35 years of age or older
were to request amniocentesis, since younger
women are more numerous and have higher fertili-
ty rates.'-3 Since the utilization rate of prenatal
diagnosis rarely exceeds 50%,3-6 the proportion of
cases of Down's syndrome detected prenatally is
unlikely to be greater than 10%. Additional screen-
ing methods are needed to identify high-risk preg-
nancies in the younger group. Maternal serum
a-fetoprotein (MSAFP) screening appears to some
to be a candidate for this job.

It is firmly established that increased levels of
MSAFP identify women at increased risk of having
a fetus with an open neural tube defect. This fact
has become the basis for programs of screening for
these malformations.7'8 Little has been known,
however, about the meaning of low values other
than their association with pseudocyesis, molar
pregnancy and fetal death.9"10 In 1984 Merkatz and
colleagues" reported an association between de-
creased levels of MSAFP and trisomic pregnancies.

From *the Department of Epidemiology and Biostatistics and
the Centre for Human Genetics, McGill University, Montreal,
and tthe Department ofHuman Genetics, University ofManito-
ba, Winnipeg

Reprint requests to: Dr. Abby Lippman, Department of Epide-
miology and Biostatistics, McGill University, 1020 Pine Ave. W,
Montreal, PQ H3A 1A2

Other investigators who examined their data on
low MSAFP values subsequently reported similar
findings.12-20 These observations have motivated
some investigators to propose that MSAFP levels
be used as a screening tool to identify women for
whom amniocentesis would be appropriate be-
cause of their increased risk of having a fetus with
trisomy 2 1,12,13,20 and programs with this approach
have begun outside Canada.'7'18

Despite the consistency of the observations of
low MSAFP values in trisomic pregnancies, we
suggest that technical limitations and social policy
issues currently make it inappropriate in Canada to
mount a mass, purposeful program with such an
approach. Although we distinguish "purposeful"
screening (in which a process of looking for
trisomy 21 in fetuses is set up and promoted) from
"accidental" screening (in which some results re-
quiring action are found while pregnancies are
being screened in existing programs for neural tube
defects), most of the factors we will consider are
pertinent to both.

Technical limitations

The sensitivity and specificity of MSAFP test-
ing in detecting trisomy 21 have been estimated
with the use of different cutoff points. Multiples of
the median (MoM) are used as the unit of measure
since they allow comparison between centres with
different distributions of MSAFP values.

As Table I shows, MSAFP testing lacks sensi-
tivity in detecting trisomy 21. Even with very low
MSAFP values (e.g., 0.4 MoM) as the cutoff, only
about 15% of affected pregnancies will be detect-
ed, although 96% of unaffected pregnancies will
be identified as such. As the cutoff level is in-
creased, the proportion of trisomic pregnancies
identified improves, but at the cost of an increase
in the false-positive rate, which would lead to a
high frequency of amniocentesis among "normal"
pregnancies. The current screening test - deter-
mining the maternal age - is more efficient (if
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insufficient). By contrast, MSAFP testing has a
sensitivity of 85% and a specificity of 97% when
used to identify open neural tube defects, and
programs of screening for these malformations
have been justified only because of this ability to
detect affected pregnancies.22'23

The predictive value of MSAFP screening24 is
also relatively poor. Since the prevalence of triso-
my 21 in the general population is so low, only
about 1% of women with low MSAFP values
(usually taken as less than 0.5 MoM) are carrying a
trisomic fetus. Thus, any program of screening for
trisomy 21 that is based on MSAFP levels will
have to provide extensive follow-up and counsel-
ling for women given "false-positive" results.

Another technical reason for caution in adopt-
ing MSAFP screening for trisomy 21 is the wide
variation both within and between centres in the
levels associated with this disorder.2" This is not
surprising since assays are oriented toward detect-
ing the high levels associated with open neural
tube defects,25 and even then establishing stan-
dards is complex.26 We need more information on
the acccuracy and reliability of MSAFP values at
the low end of the scale before we can be sure
what the curve of values in trisomy 21 pregnancies
looks like at different maternal and gestational
ages.

Given these technical problems with sensitivi-
ty and precision, would it not be paradoxical to
endorse mass, purposeful MSAFP screening for
trisomy 21 when similar programs of screening for
open neural tube defects have not been widely
encouraged in this country? After all, MSAFP
testing is more sensitive and specific for open
neural tube defects than for trisomy 21: it can
detect 90% and 80% of cases of anencephaly and
spina bifida respectively, as compared with 40% of
cases of trisomy 21, if both MSAFP and maternal
age are used for screening, and neural tube defects
are more common at birth than trisomy 21 in much
of Canada. Yet there has been no concerted
lobbying for a universally available program of
screening for neural tube defects in this country.
Why rush with screening for trisomy 21?

Social policy issues

Even if MSAFP testing for trisomy 21 is
eventually shown to be valid, reliable, precise and
repeatable, we will still need to make sociopolitical
decisions before new screening programs are un-
dertaken.18127 Fundamental questions include how
information from screening will be used and who
will make the choices.

For example, if one plans to act on information
obtained from screening (to "act" may merely be
to inform a woman of her MSAFP value and the
risk of fetal trisomy that it suggests), one must first
determine what information will be used as a basis
for subsequent action, usually an offer of fetal
karyotyping. The approach most frequently sug-

gested is to use the maternal age and.the MSAFP
interpretation18 jointly to establish the woman's
risk and then to offer prenatal diagnosis if the risk
exceeds the average for a woman 35 years of age,
which varies between centres from about 1/385 to
1/200.18 Although this approach improves the
efficiency of screening, is the "35-year-old risk
equivalent" really appropriate as the criterion for
access to prenatal diagnosis? It was arbitrary from
the start,28 and recommendations that it be recon-
sidered have been made on both technical and
social grounds.29-31 Entrenching it further at this
time might be ill-advised, if not retrogressive.

Furthermore, if a precise numerical risk based
on age and MSAFP results becomes the threshold
that must be crossed to gain entry to prenatal
diagnostic services, what will happen to a woman
35 years of age or older whose MSAFP values are
sufficiently above the median that the posterior
probability for her to have a trisomic fetus places
her below the critical value? Logic suggests that
amniocentesis would be inappropriate for her,18
but would withdrawal of a service that has so far
been universally available for women of her age be
acceptable?

Other problems arise when one begins to
consider who will decide what risk of trisomy 21 is
"enough" to warrant further testing. Will a genet-
ics centre establish the risk and when the threshold
is passed tell the woman that the risk with her
pregnancy exceeds a minimal one and that her
pregnancy has therefore become "testable", or will
she be told the actual probability of her fetus's
being trisomic and be able to decide for herself
whether to seek testing?26'28

Similarly unaddressed but no less important
are the questions of the meaning of informed
consent and genetic counselling in this context.
Clearly these issues will become more salient if
screening is first shown to be effective, but we
believe that their consideration should not be
delayed until then, for their resolution is no less
important than resolution of the technical prob-
lems inherent in screening.

"Accidental" screening

Those involved in established Canadian pro-
grams of screening for neural tube defects have a
responsibility to women whose MSAFP results are
sufficiently below the median to suggest a risk for
trisomy 21 that is greater than their maternal
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age-specific risks alone. Decisions on the manage-
ment of these women cannot await the completion
of even pilot studies. What should be done now in
these cases of "accidental" screening for trisomy
21?

As an interim measure, when the objective is
to minimize the possibility of missing a case of
trisomy 21 in a woman already participating in a
prenatal screening program, we suggest that the
MSAFP values be used in conjunction with empiric
maternal age-specific risk figures to determine the
probability of an affected child in each case. When
this calculated risk exceeds that at which amnio-
centesis would otherwise be made available at a
particular centre, further diagnostic procedures
should be offered. Such a "rule-out" policy is in
line with usual clinical practice and would combine
the restraint demanded by the limited sensitivity of
MSAFP testing with the responsibility to provide
pregnant women with all the information that
might be relevant to their reproductive decisions.
This policy suggests that women be informed in
advance that the interpretation of both increased
and decreased MSAFP values may influence the
management of their pregnancies so that they can
consider the full implications of their participation
in a screening program.

Conclusion

We agree with those who have called mass
screening for trisomy 21 using MSAFP testing
"premature" 21'26'32'33 Even the most optimistic esti-
mates suggest that using the combination of
MSAFP testing and age to identify women 30
years of age or older who are at a risk greater than
1/250 of having an affected fetus would allow the
diagnosis of perhaps another 10% to 20% of cases
in addition to the 10% to 20% identified among
women already undergoing amniocentesis only
because they are 35 years of age or older.12 For
example, reducing the maternal age cutoff to 30
years would raise the proportion of fetuses in the
United States identified as having Down's syn-
drome from 18% to 27%, if one assumes that 50%
of eligible women in each age group choose
prenatal diagnosis.31 The additional cases would be
identified at the potential cost of the "spontane-
ous" abortion of at least an equal number of
chromosomally normal fetuses in cases of "false-
positive" MSAFP values because of the risk attrib-
utable to amniocentesis, which may be as high as
l1%/.34

The various unresolved (and even unconsid-
ered) technical and social policy questions about
the use of MSAFP testing as a screening method
lead us to suggest that it not be made available as a
tool for detecting Down's syndrome in the general
population of pregnant women in Canada at pres-
ent. In accord with the recommendations about
genetic screening made several years ago by the
US National Academy of Sciences we urge that

pilot studies be undertaken to establish the feasi-
bility, effectiveness and impact of such a screening
program in defined areas before its use becomes
widespread35 and that there be a broad-based
discussion of its technical and policy implications.36

Although detecting cases of trisomy 21 in the
general population with this approach appears
inappropriate, using a woman's MSAFP results to
diminish the chance of missing a specific case of
trisomy 21 can be justified and is to be recom-
mended to those currently screening for neural
tube defects. This recommendation seems to offer
an appropriate resolution to the problem of how to
handle low MSAFP values for the near future:
cautiously and only for decision making in individ-
ual cases.
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New challenges to medical staff
organizations in hospitals
Adam L. Linton, MB, FRCP (Edin), FRCPC
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G enerally, Canadian hospitals enjoy the
benefits of carefully structured medical
staff organizations, which facilitate opera-

tions and allow hospital boards to delegate respon-
sibility for quality of care. Such organizations also
sustain medical participation in management, plan-
ning and educational activities, and they constitute
one element of the governing triangle: board,
administration and medical staff. Harmonious reg-
ulation of hospital affairs presumably serves the
objectives of provincial ministries of health and
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promotes the provision of the best possible service
to the community. Certainly in jurisdictions where
coherent organizations are poor or absent, many of
the accepted functions are performed badly or not
at all.1'2

The functions and duties of medical staff
organizations have been well defined and are
relatively simple. For example, in Ontario the
Public Hospitals Act3 states that the hospital board
shall pass bylaws that provide for the appointment
and functioning of a medical staff through statuto-
ry committees to address credentials, admission
and discharge policies, medical records, medical
audits and tissue reviews. Thus the board is
assured that its statutory responsibility is being
met. Originally these basic duties of the medical
staff were not particularly onerous; some have
changed little, but others are becoming increasing-
ly complex, taxing and time consuming. This
complication has resulted from many forces for
change, including constrained funding, rapidly ex-
panding medical technology, increased legal liabili-
ty, changes in administrative structures and pres-
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