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Employment of Manipulative and Deceptive Devices
It shall be unlawful for any person, directly or indirectly, by use of any means or instrumentality of interstate commerce, or of the mails or of
any facility of any national securities exchange,
a. To employ any device, scheme, or artifice to defraud,
b. To make any untrue statement of a material fact or to omit to state a material fact necessary in order to make the statements made, in the
light of the circumstances under which they were made, not misleading, or
c. To engage in any act, practice, or course of business which operates or would operate as a fraud or deceit upon any person,

in connection with the purchase or sale of any securities.
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Regulating Non-Invasive Prenatal Testing: the view
from the UK

Emily Jackson

The discovery of Cell free fetal DNA in 1997 has the potential to transform
prenatal testing.”) Prenatal testing can now be reliable as early as seven weeks
into a woman’s pregnancy.”’ Within the UK, this sort of non-invasive prenatal
testing (NIPT) is in its infancy. It is available within the National Health Service
(NHS) for sex-linked conditions, such as Duchenne muscular dystrophy, and for
a handful of single gene disorders, such as achondroplasia. A major trial has just
started at Great Ormond Street Hospital in order to evaluate its use for routine
testing for Down’s syndrome. Outside the NHS, an increasing number of private
clinics are offering non-invasive prenatal testing to any woman who is willing

to pay for it. Tests cost approximately £600 (¥103,000).

The way in which private clinics promote NIPT to women is by contrasting it
with the other ways in which chromosomal abnormalities (most commonly
Down’s syndrome) are detected. Testing for Down’s syndrome within the NHS
has until now been a two stage process. First the woman undergoes prenatal
screening: either a blood test to measure two proteins combined with a nuchal
translucency scan (to measure fluid on the baby’s neck), or a quadruple blood
test to measure four proteins. The results are combined with the woman’s age to

calculate her risk of having a baby with Down’s syndrome.

If the woman’s risk of having a baby with Down’s syndrome is calculated to be
greater than 1 in 150, she will be offered a second diagnostic test. If her risk is

less than this, she will be told that she is at low risk and no further testing will



be offered. The two testing options for women judged to be at high risk are
either chorionic villus sampling (CVS), which can take place from weeks 11-14
of pregnancy, or amniocentesis, which is carried out from 15 weeks. CVS
involves using ultrasound guidance to take a sample of placental tissue using a
needle inserted through the abdominal wall or fine forceps through the cervix.
There is a 1-2 per cent risk of miscarriage. Later in pregnancy, the woman will
be offered amniocentesis, which involves passing a fine needle through the wall
of the abdomen, using ultrasound as a guide, into the amniotic fluid that

surrounds the baby. The risk of miscarriage is one per cent.

Compared with this two stage process, NIPT has obvious advantages. It is easy
— this is a simple blood test, so there are no needles inserted into the woman’s
abdomen. It is safe, with no associated risk of miscarriage. And it can happen
much earlier in pregnancy. It is also more accurate than the two stage process.
‘Women who are currently judged to be at low risk of having a Down’s pregnancy
may nevertheless go on to have a baby with Down’s syndrome A risk of 1 in
150, after all, suggests that for every thousand woman judged to be ‘low risk’,

six or seven will go on to have an affected baby.

NIPT also eliminates the false positives which are inherent in the current process
of risk assessment. With a 1 in 150 cut-off point for testing, the vast majority of
women who are identified as ‘high risk’ do not have fetuses with Down’s
syndrome. These women currently expose their unaffected fetuses to a risk of

miscarriage that would be eliminated with NIPT.
NIPT has obvious advantages for women who might contemplate termination

of pregnancy. If women can have the results of prenatal testing as early as 8-10

weeks of pregnancy, they will have more time to make a decision about



termination of pregnancy. With CVS and amniocentesis, women will receive
the results well into the second trimester of pregnancy and decisions about
abortion need to be taken quickly. For some women, this will be too late to
contemplate termination. For others, it makes an abortion more difficult and

traumatic than it would be earlier in the pregnancy.

Another obvious advantage is that a woman can take the decision to terminate
before other people know that she is pregnant. If a woman undergoes
amniocentesis, others are likely to know that she is pregnant, and this may make

opting for abortion more traumatic.

There are also some women, as Barbara Katz Rothman’s book, The Tentative
Pregnancy explained,”’ who regard the pregnancy as tentative until they have
undergone testing. According to Katz Rothman the first trimester of pregnancy
is ‘tentative’ for many women because of the fear or miscarriage. The second
trimester is then ‘tentative’ because of the fear of the results of amniocentesis.
If women can undergo accurate testing at week 10, they can be freed from the
anxiety that many women would otherwise experience well into the second

trimester.

A further dimension of non-invasive prenatal testing is that it might be attractive
to women who would not terminate an affected pregnancy. Currently most
women in the UK who discover that their fetus has Down’s syndrome as a result
of invasive testing do decide to terminate their pregnancy. This is because
women who would not terminate are not prepared to expose their fetus to the
risk of miscarriage, and hence will refuse either to be screened at all, or will
refuse to undergo the second diagnostic test if identified as high risk. But if

testing does not carry any risk to the baby, might women be tested in order to



acquire more information about their baby before he or she is born? Knowing
that your baby will have special needs, fro example, may make it possible to be

better prepared for their birth and infancy.

Within the UK, there is an interesting difference between the regulation of
prenatal and preimplantation testing. In relation to prenatal testing, there are no
statutory limits on what you can test for. Testing is not completely unregulated,
however. Testing must be carried out by registered healthcare professionals and
clinics must be inspected and tests must meet certain quality standards. The
restrictions on testing are not on the tests themselves, but on what women are
allowed to do with the results of testing. That is, although there are no limits on
what conditions can be diagnosed in the fetus, there are limits on the provision
of abortion for abnormality. These are contained in the Abortion Act 1967,
which is a complex statute that effectively provides doctors with a statutory
defence to the crime of ‘procuring a miscarriage’, set out in the Offences Against

the Person Act 1861.

Under the Abortion Act, a termination on the grounds of abnormality will be
lawful only if two doctors have formed the opinion, in good faith, that there is a
substantial risk that if the baby were born it would suffer from such mental or
physical abnormalities as to be seriously handicapped. The two limbs of this test
give the doctors considerable discretion: two doctors must believe that the risk
is ‘substantial” and that the disability or disease is ‘serious’, but they are able to
exercise their clinical judgement in making that decision. If two doctors agree
that this ground for abortion is satisfied, in theory termination can be carried out
until birth. In practice, however, very late term abortions are rare and generally
take place when the child has a condition which is incompatible with life. That

is, termination is permitted to enable the woman to avoid having to carry the



pregnancy to term with the certain knowledge that her baby will die at or shortly
after birth.

If the woman receives the results of the test early in pregnancy, termination
could also be lawful under the most common ground for abortion, which makes
termination of pregnancy lawful provided that two doctors have formed the
opinion, in good faith, that continuation of the pregnancy would involve risk,
greater than if the pregnancy were terminated, of injury to the physical or mental
health of the pregnant woman or any existing children of her family. This is
extremely broad. Indeed some commentators have suggested because abortion
is almost always safer than childbirth, this ground for termination is satisfied in

every pregnancy,

The Abortion Act, which regulates what decisions can be taken with the results
of prenatal tests can be contrasted with the regulation of preimplantation genetic
testing, or PGD, which is regulated by the Human Fertilisation and Embryology
Act 1990. This Act was amended in 2008 to put the limits on testing, which had
been developed by the Human Fertilisation and Embryology Authority (HFEA),

on the face of the statute.

The Act (with one complex and probably unnecessary exception specifying that
embryos with disabilities must not be ‘preferred’ to embryos without) places
limits on what conditions can be tested for, rather than on what can be done with
the information from preimplantation tests. Although this is different from
abortion, the language is strikingly similar: a condition can be tested for only if
there is a ‘significant risk’ that the child would have or develop a ‘serious’

disability or illness.



The HFEA’s Code of Practice fleshes out the factors relevant to this decision
and they are an interesting mixture of objective factors (what is the degree of
suffering associated with the condition? is it curable?) and subjective family-
specific factors (what are the views of the people seeking treatment? what are
their family circumstances and what social support do they have available?).
Seriousness is not then just an objective clinical fact, but may depend in part on

the particular circumstances of the family.

PGD is not common. Of the nearly 50,000 cycles of IVF performed in the UK
each year, very few involve PGD. In the last year for which there is validated
data, there were only 135 babies born following PGD in the UK. PGD is a
complex and specialist procedure, requiring considerable technical expertise.
As aresult, it is extremely expensive. Most couples receive some funding from
the NHS, but this will happen only when their family’s inherited condition is

serious and debilitating.

In fact, invasive prenatal testing is also not all that common. Of all pregnant
women in the UK, only five per cent, that is around 5000 women per year, are
offered invasive diagnostic tests. Because invasive diagnostic testing takes
place fairly late in pregnancy and is not risk-free, not all of these 5000 women
will go on to be tested. Non-invasive prenatal testing has the potential to
transform this picture of very limited use of prenatal and preimplantation
testing. Indeed, it has been suggested that it might make genetic prenatal testing

routine.”

In Deans et al’s survey of healthcare professionals, they found that some were

concerned that women might not think very hard about whether to undergo

NIPT.®” Women who are informed in clear and unambiguous terms that the test



carries a risk of miscarriage clearly think very carefully about whether they

want to be tested. As one fetal medicine consultant put it:

When you are told you might lose your baby if you have this test, you
really, really concentrate on whether you need to go through this test or
not.... Whereas if you don't have to think about that it's quite easy for

you to stick out your arm and say OK fine take another blood test.

The comparative ease of NIPT may pose a challenge for the process of obtaining
informed consent to testing.® Ifthe blood sample can be used to test for multiple
conditions, it is going to be difficult for women to think through whether she
wishes to be tested for each one separately. For example, the private ‘chromosome
abnormality’ tests that are sold to women in the UK test for more than just
Down’s syndrome, but it is likely that most women are thinking only about

Down’s when they decide to undergo private testing.

Consent to testing for multiple conditions is effectively generic consent: the
consent is to multiple tests being carried out on the same sample, rather than to
each individual condition. This is, perhaps, a little like the consent to the second
trimester anomaly ultrasound scan: sonographers do not know what they are
going to find when they carry out the scan and the woman is not expected to
consent separately for everything that they might look for. On the contrary, most
women undergo the scan principally in order to see their baby and take home a
photograph, and they often do not consider themselves to be giving consent to

testing for abnormality.

A further challenge posed by non-invasive prenatal testing is that its ease is

going to make it more difficult to to counsel women about the possible



implications of testing. At the moment, the two stage process of screening
followed by the offer of a diagnostic test only for women in the high risk group,
means that information about possible risks and outcomes of further testing
need only be given to the small subset of women with a positive screen result.
If NIPT becomes routine, it will be difficult to give information and counsel all

pregnant women about the tests’ implications in a single session.

Looking into the near future, it is unlikely that NIPT will be restricted to testing
only for chromosomal abnormalities. It will soon be possible to screen for
multiple susceptibility genes. Direct-to-consumer genetic testing, provided by
companies like 23andme, screen for 240+ genetic conditions. This sort of
screening reveals that we are all abnormal, that we all are at higher than average
risk for some conditions, and lower than average risk for others. Its exceptionally
difficult to make sense of this sort of information, not least because the difference
between relative and absolute risk is hard to understand. If the risk of a particular
condition in the general population is one per cent, I can be at double the normal
risk of developing that condition, but my risk is still only two per cent. It is
going to be challenging for pregnant women make sense of this sort of complex

probabilistic information about their fetus.

With any new scientific development, there are likely to be unintended
consequences. Women who undergo early NIPT may receive positive test
results for foetuses that would have spontaneously miscarried, and may undergo
abortions that are, strictly speaking, unnecessary. It is also possible that women
could seek terminations of pregnancy under the general ‘risk to their own health’
ground early in pregnancy when in fact their reason for termination is information

about the fetus that they have acquired privately, early in pregnancy.



Women who undergo genetic testing but do not terminate will have access to
much more information about their child’s future health risks than is currently
permitted. In the UK, parents are not allowed to seek genetic testing of their
children unless such testing has a therapeutic purpose.” The child’s right ‘not
to know’ means that the decision to test for abnormal genes that may predispose
them to ill health in the future is a decision for them to take for themselves when
they reach adulthood. If a woman undergoes private genetic screening of her
offspring before birth, it is possible that she could have access to what would

ordinarily be regarded as the child’s private information.

In the UK, a further concern is the rolling out of NIPT in the private sector. At
the moment, the efficacy — ie the sensitivity and specificity — of NIPT is
established only for high risk groups. We simply do not know what the false
positive and false negative rate is for the general population of pregnant women.
In the UK, there are a growing number of private clinics offering a range of
prenatal tests to any woman who wants to purchase them, rather than to
individuals in whom those tests are clinically indicated. The ultrasound scan has
already been transformed from a diagnostic test to a fun occasion to ‘meet your
baby’, and NIPT has the potential to further broaden the transformation of
testing for abnormality into something that is perceived very differently. There
is also concern about women undergoing private testing returning for follow-up
care or repeat testing in the NHS. This is a well-established pattern from other
privately available genetic tests: the worried well buy private tests, but return to

the NHS for explanations, advice and reassurance.
Non-invasive prenatal tests have been patented. In the UK, most of the private

clinics offer the ‘Harmony’ prenatal test, but this is by no means the only one

available. And with patents come ‘patent wars’: most of the companies which



have patented the use of cell free fetal DNA for testing are engaged in lawsuits
over the infringement and enforcement of those patents.With patents, come

higher test costs, and potentially fewer testing options.

In surveys, the vast majority of women have said they would be likely to use
NIPT, including half of the women who currently decline screening.® On the
other hand, healthcare professionals are more anxious, worrying about the

accuracy of tests and the consequences of false positives and false negatives.

In conclusion, then, this is a fast moving area of science: the tests are there,
patents are in place and women are buying them. At the same time public
healthcare providers are trying to work out when these tests should be publicly
funded. We are, perhaps, on the brink of a revolution of prenatal testing, which
will pose multiple challenges for regulation. How can we ensure informed
consent, for example? Is it going to be possible to explain adequately the
implications of testing for multiple conditions? Will normalised testing lead to
more abortions, or not? Commercialised testing poses new challenges. We have
already witnessed the rise of recreational DNA testing through the sale direct-
to-consumer genetic testing kits. Finally every new development has unintended
consequences. If it becomes possible for pregnant women to buy a test that will
tell them an extraordinary amount of information about their future child’s
genetic risk factors, how will this transform the experience of pregnancy and of

parenthood?
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