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Ethical aspects of the changing
landscape for spinal muscular
atrophy management in Australia

Ainsley J Newson, Lisa Dive, Julie Cini,
Ellen Hurley, Michelle A Farrar
This article is the third in a series of
articles on important topics in neurology.
Background
New methods of detecting and treating
spinal muscular atrophy (SMA) are now
available, and the Australian SMA
landscape is rapidly changing. These
various interventions can be increasingly
complex to navigate for both healthcare
professionals and at-risk families.
Objective
The aim of this article is to describe
how recent developments in SMA
testing and treatment give rise to ethical
considerations.
Discussion
Ethical issues in SMA detection and
treatment arise for both individual
interventions and how they integrate.
A patient-centred approach can help
general practitioners to navigate
these issues.
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IN 2017, the Australian Federal Health
Minister Greg Hunt MP announced
two funding items that had been highly
anticipated by those affected by spinal
muscular atrophy (SMA). First, there
would be support for a large national
research trial of reproductive genetic
carrier screening – Mackenzie’s Mission.
Second, there would be funding to allow
access to a new drug treatment for SMA.
Mackenzie’s Mission is now underway,
providing up to 8500 Australian couples
with information to facilitate informed
reproductive choices. Nusinersen can now
be used in clinical treatment in people with
certain types of SMA. The advent of such
new therapies has profoundly changed
the SMA disease course from a lethal to a
treatable chronic condition.
That funding to both treat and enable
reproductive choice about SMA was
announced in the same budget was striking,
as carrier screening and drug treatment
represent very different routes to mitigating
the consequences of SMA. Consequently,
approaches to reproductive, prenatal
and newborn genetic screening for SMA
are shifting. Options for intervention are
increasingly complex to navigate.
In this article, the ethical aspects of
detecting and treating SMA in Australia are
considered. Ethical considerations include
navigating clinical uncertainty, protecting
reproductive choice, the value of life with a

disability, how cost effectiveness should be
construed, balancing benefits and harms
in screening, and managing parental
expectations regarding novel treatments.
How interventions to prevent and treat
SMA should be assessed in relation to each
other are discussed, and a multifaceted
approach – with patient-centred care at is
core – is recommended.

Spinal muscular atrophy
SMA is an inherited neuromuscular
disease historically associated with high
morbidity and mortality. A pathogenic
variant in both copies of the survival of
motor neuron 1 (SMN1) gene causes SMA,
while the number of copies of the separate
SMN2 gene are inversely related to (but do
not precisely determine) severity.1–4 Some
types of SMA are lethal.
Adults can access SMN1 carrier
screening by purchasing a commercial
test or (until publicly funded screening is
available) by participating in Mackenzie’s
Mission. Newborn screening for SMA is
being rolled out nationally.
There are now three approved SMA
therapies in Australia.4 Nusinersen
and risdiplam improve both survival
and function, especially if given
pre-symptomatically. Yet treatment
cannot fix degenerated motor nerves.
Nusinersen is listed on the Pharmaceutical

Reprinted from AJGP Vol. 51, No. 3, March 2022   131

Clinical

Benefits Scheme (PBS), including for
pre-symptomatic children with 1–2
copies of SMN2, costing $110,000 per
treatment.5 Three intrathecal treatments
are required every year after an initial
loading period. Risdiplam is a once daily
orally administered small molecule
capped at $400,000 per year, with PBS
reimbursement for children aged between
two months and 18 years who developed
symptoms before the age of three years.
Onasemnogene abeparvovec is
a one-dose gene therapy that also
has best results if administered
pre-symptomatically. The Therapeutic
Goods Association permits use in infants
aged <9 months who carry 1–3 copies
of SMN2. Overseas this treatment
costs >$2 million; it is currently being
considered for PBS listing.6
General practitioners (GPs) may
encounter a range of clinical scenarios
raising ethical issues. Some examples are
detailed in Boxes 1–3.

Preventing and treating SMA:
Ethical considerations
Reproductive genetic carrier
screening and prenatal diagnosis

Reproductive genetic carrier screening
(RCS) provides couples with information
about their chance of having a child
affected by severe recessive or X-linked
genetic conditions. It can be undertaken
prior to, or in the early stages of,
pregnancy. SMN1 was one of three genes
recommended for RCS funding by the
Medicare Services Advisory Committee
in 2020,7 although no funding has yet
been announced. SMN1 is currently
being screened for in the Mackenzie’s
Mission project and appears on almost all
commercial screening panels.
If a couple is found to have a high
chance of having a child with SMA,
they may access further interventions,
if they choose. These include prenatal
diagnosis (PND) to either prepare for, or
avoid, the birth of a child with SMA, or
preimplantation genetic testing (PGT) to
select an embryo without two copies of the
SMN1 pathogenic variant.
RCS offers couples the opportunity
to make reproductive decisions in
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accordance with their values. It has broad
(but not unconditional) support from
families living with SMA, on the basis
that it will both reduce suffering and raise
awareness.8 It is also unarguably more cost
effective to implement a universal offer of
RCS than it would be to treat all cases of
SMA after birth.9
However, RCS raises ethical issues.10
For SMA specifically, identifying carriers
of a pathogenic variant in the SMN1 gene
does not, on its own, predict the severity
of SMA that a child may develop. A further
consideration is the wider debate on
the place of disability and difference in

society.10 It has been argued that prenatal
screening is unjustly discriminatory,
particularly when there is variable
presentation.11 Reasons include an implicit
purpose of eradicating disability and
diminishing diversity, thereby devaluing
people living with genetic conditions such
as SMA. In addition, when RCS is widely
available and publicly funded, it may (even
inadvertently) promote assumptions that
screening is the responsible thing to do.12
GPs should facilitate opportunities for
their patients to consider these issues in
the context of their reproductive choices.
This includes referral to appropriate RCS

Box 1. Case study: Fatima and Aashif
Case
Fatima and Aashif come to see you at your practice in the Australian Capital Territory. They
have two children: Badi, aged three years, and Grace, aged four months. Grace has treated
spinal muscular atrophy (SMA), which was detected via newborn screening. Grace has two
copies of the survival of motor neuron 2 (SMN2) gene and was predicted to develop SMA
type 1 without treatment. Consequently, she has received nusinersen since she was 28 days
of age (and before symptom onset), with good outcomes so far. Fatima and Aashif have two
concerns to discuss with you. First, they desire a third child and plan to start trying within the
next 6–12 months. Both are opposed to termination of pregnancy but would consider prenatal
testing in order to be prepared. Are they allowed to do this? What are the other options?
Second, they are wondering about their older child, Badi. They are anxious to know whether
he might be a carrier. Can they have him tested?
Response
Fatima and Aashif can access prenatal diagnosis, even if they do not plan to terminate. This
can help them with planning. However, as Badi is clinically unaffected, Fatima and Aashif
would be counselled that testing would usually be offered to Badi when he can make this
decision for himself.

Box 2. Case study: Martine
Case
Martine books a long appointment. She arrives alone and brings a printout from a web page.
Martine explains that she and her partner, Jeff, are planning a family and hope to become
pregnant in the next six months. Martine read an article about carrier testing in a magazine and
decided to get tested. She did an internet search and chose a company that tested for the most
conditions at the lowest price. The carrier test was done via mail, using a provider based outside
Australia. Martine had not realised until she chatted to a friend that some companies already
offer this test in Australia, including some that offer pre- and post-test counselling. Martine is
concerned that her test shows she carries a pathogenic variant in the survival of motor neuron 1
(SMN1) gene. She’s not sure what this means, or what she can or should do next.
Response
Martine’s situation illustrates the importance of ensuring that those accessing commercial
carrier screening are doing so via appropriate providers. Several domestic testing companies
provide reproductive genetic carrier screening with appropriate information and counselling.
For conditions such as spinal muscular atrophy, it is vital that patients understand what
their result means, how it is distinct from other tests such as those to detect chromosomal
anomalies, and what options are available.
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Box 3. Case study: Pablo
Case
Pablo was born a week ago in a large metropolitan hospital in NSW. Newborn screening
(NBS) detected pathogenic variants in each copy of the survival of motor neuron 1 (SMN1)
gene. After follow-up and confirmatory testing, Pablo is found to have three copies of the
SMN2 gene, a genotype that has been detected in approximately 40% of babies who have
mutations in each copy of SMN1 via NBS in NSW and the ACT. This means that Pablo
will almost certainly develop spinal muscular atrophy (SMA) type 2 or 3, but when and
which type cannot be determined in advance. He is currently asymptomatic and so is not
eligible to receive nusinersen with public funding. He may be able to obtain onasemnogene
abeparvovec, but cost may be a barrier to access unless or until this treatment is listed on
the Pharmaceutical Benefits Scheme (PBS). The choice at this time is to either watch and
wait to then act quickly to commence nusinersen if symptoms develop, or to seek access to
onasemnogene abeparvovec if funding can be identified. The risk with ‘watch and wait’ is
that Pablo may have already had irreversible loss of motor function once clinical symptoms
are evident. There is also a low chance that Pablo may be treated potentially unnecessarily
with onasemnogene abeparvovec (if he is one of the rare number of children who have three
copies of SMN2 yet do not develop clinical disease). Pablo’s parents are not sure what to do.
Response
While NBS has armed Pablo’s family with the knowledge that he will almost certainly develop
SMA at some point, currently there are barriers to accessing disease-modifying treatment.
Pablo cannot access funded nusinersen until symptom onset. This ‘watch and wait’
approach may be stressful for his parents. He could also attempt to access onasemnogene
abeparvovec, but this will require substantial funds. Such barriers to access are arguably
an artefact of the rapid developments in SMA treatment and time lags associated with
the complex Australian regulatory environment. The dilemma in this specific instance will
hopefully be short lived, with onasemnogene abeparvovec progressing through assessment
for PBS funding.

providers, such as those who offer the
test together with counselling. Patients
will need access to balanced information,
including testimony regarding the lived
experience of SMA and caring for those
with this condition. This will help them to
make decisions that are in line with their
values. The Mackenzie’s Mission project
aims to investigate how RCS should be
provided as a national program, including
enabling equitable access.
Newborn screening

Newborn screening (NBS) is a proven
public health initiative with high public
trust. Because many patients with SMA
experience a delay in diagnosis, NBS
offers an important opportunity for
early and equitable case identification.
Many countries globally are now
screening newborns for SMA,13,14 with
NBS supported by the majority of SMA
stakeholders.15–18 It has multiple benefits:
enabling affected children to access care
as early as possible and removing the
necessity for parents to notice symptoms
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themselves. It also has negligible false
positives and can inform parents’ future
reproductive planning.17,18
In Australia, SMA has recently been
nationally recommended for NBS, based
on evidence (including value for money)
from a pilot SMA screening program in
NSW and the ACT.17,19–21 As at January
2021, this pilot had detected 22 children
from 252,081 babies screened.22
Nevertheless, NBS for SMA is not
uncontroversial.3,13,17 If a person has more
than three copy numbers of the SMN2
gene, there will be uncertainty regarding
severity of presentation. There may be
some newborns who are given a diagnosis
that may not present until adulthood,
leading to dilemmas about how and
when to intervene.17,23 There may also
be children identified via NBS for whom
there is no funded treatment available.
A defensible, transparent approach to
determining ‘screen positive’ newborns
will be required, such as treatment
guidelines for infants who test positive.
These concerns may be mitigated with

long-term follow-up and, if indicated,
adjustment of screening policy.13
NBS can also generate questions about
other family members. Cascade testing
from probands is currently offered to those
who can decide about such testing for
themselves. For immature minor siblings
showing no clinical signs of SMA, testing is
generally deferred until they can exercise
their own choice. A further issue is that
older siblings may not be able to access
the same treatment, as there are specific
PBS restrictions for each therapy based
on age and symptoms. This scenario will
require careful pre-test counselling and
neurological assessment in partnership
with paediatric multidisciplinary
neuromuscular clinics and families.
Therapeutic intervention

While new therapies for SMA are
extremely welcome, the rapid pace of
their development is generating ethical
complexity for health professionals
and families. The long-term effects and
outcomes of novel therapies for SMA
remain uncertain.3,14,24–26 While they may
prevent further decline, disease-modifying
therapies are not a cure for SMA, and
children who commence treatment after
symptom onset might continue to live with
impairment.27 It is important to manage
parental optimism and hope, and ensure
that benefits are not overestimated while
possible harms are underplayed.26,27
Equity concerns over access to
treatment include restrictions related
to age, treatment location, copies of
SMN2 or disease progression. As noted,
older siblings or adults in a family with
a diagnosed newborn may not be able
to access the same treatment. Families
living rurally and remotely will incur travel
costs and may experience interruptions
to income in order to access clinical and
procedural expertise. Presymptomatic
children with ≥3 copies of SMN2 cannot
currently access reimbursed diseasemodifying therapies, and their families
could struggle with the financial cost of
accessing these, or with having to wait and
undergo regular clinical observation to
identify symptoms promptly.
Nusinersen and risdiplam are expensive
drugs. Policy governing access to such
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medications must be transparent and
address potential concerns such as value
for money and fair pricing.28,29 As further
longitudinal evidence about effectiveness
emerges, criteria for treatment eligibility
must be monitored, in collaboration
with carers and SMA patients. A flexible,
contextual approach is needed to balance
the interests of all stakeholders.30
Onasemnogene abeparvovec is also
costly, with public funding mechanisms
actively being discussed. Families with
affected children have previously sought
treatment under a managed access
program (allocated via a ‘lottery’ or
purchased from Novartis). The latter
has triggered crowdfunding: a practice
that raises its own ethical issues, such
as exacerbating inequality, the loss of
privacy and directing resources away from
those most likely to benefit.31 However,
the upfront cost of this drug should be
considered in relation to the fact that
a single administration can potentially
generate a lifetime of benefits.32
As more treatments for SMA and other
rare diseases are developed, situations
may emerge in which the best available
treatment is not the funded treatment.
Families might also require support to
interpret evidence or to mitigate feelings of
responsibility regarding accessing (or not
accessing) the ‘right’ treatment for their
child. They may also need support when
deciding whether to initiate treatment.
Present success rates and treatment
burdens mean decisions to decline
treatment are understandable. However,
as therapies improve, a decision to decline
treatment may become more contentious.
Clinicians and families will need to work
together to carefully balance projected
gains to quality and length of life against
the burden and cost of treatment.13,21

(How) should SMA be prevented
or treated?
The close temporal development of
primary and secondary interventions for
SMA means ethical issues will also arise
at their intersections. For example, what
should a GP say to a couple who decline
PND because SMA is ‘treatable’? Should
public funds be allocated to treating SMA
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when it is ‘preventable’? Should NBS
to detect SMA be funded once RCS is
universally available?
These are complex questions, and fully
addressing them is beyond the limits of
this article. However, some overarching
points can be made. First, it is important
to consider the ‘impairment experience’
when making ethical assessments about
SMA interventions. Interestingly, evidence
suggests that those living with less severe
forms of SMA are more likely to support
RCS or NBS than those with more severe
types.33 This may be because those with
more severe types construe SMA as
part of their inherent personal identity,
whereas those with less severe types may
have had a period of good health before
symptom onset, and as such perceive SMA
as something it is justifiable to avoid.34
Relatedly, people with no lived experience
of SMA are likely to hold a more negative
perception of this condition.13,35 Severity is
also a complex concept. One practical way
to engage with such experiences is to ensure
those with a high chance of having a child
with SMA are referred to support groups
such as SMA Australia. This will help ensure
that notions of severity are informed by
both patient and clinical insights.34
Second, these contemporaneous
developments mean that intervening in
this condition is necessarily multifaceted.
Rather than deciding that primary (RCS,
PND) or secondary (NBS, treatment)
interventions for SMA should be preferred,
they should be seen as complementary.
That is, healthcare for SMA is strengthened
when all these interventions are available.
GPs can engage their patients in discussion
about the interventions that are relevant for
them, supporting them to make decisions
that reflect their considered values on
aspects such as termination of pregnancy
and raising a child who might have
a disability.
Third, allocating funds in healthcare
systems is complex. Allocating less
funding to treating SMA will not
necessarily mean more beds in intensive
care units, for example. The varied
interventions for SMA should not be
prioritised against each other. RCS and
PND are important interventions and
can reduce family suffering. However,

opting to have them should be a genuine
choice for couples (based on factors such
as respect for reproductive autonomy
as well as considerations of equity and
solidarity36), not one influenced by money
to be saved in the healthcare system
through not treating a child with SMA.

Conclusion
The current treatment landscape for SMA
is rapidly changing, with new options for
early testing and intervention that can
dramatically change the disease outcome.
These are summarised in this article,
together with their associated ethical issues.
Patients will need support to sift
through these options and issues. To
work effectively with patients pre- and
post-testing, general practices should
ensure they have resources to access
relevant information regarding the various
screening and treatment options in SMA.
Care should be supported by referral or
consultation with expert specialists in
‘grey’ or difficult cases.
Patient-centred care that responds
to each family’s preferences and their
specific context is crucial. The challenge of
predicting the severity of SMA adds to this
complexity, and there will not be one clear
pathway to suit all patients. If patients
understand their options, they can be
supported to find the optimum approach to
reflect their values and unique situation.

Key points

•

•
•
•

SMA is a devastating inherited
neurodegenerative condition. A gene
test is available and can be used in
preconception and prenatal testing,
newborn screening and to inform
clinical diagnosis.
Detection and treatment of
SMA is rapidly changing, with
multiple interventions arising
contemporaneously.
Ethical issues in SMA detection and
treatment include predicting severity,
access to treatments and testing other
family members.
Ethical issues also arise as a result of
the confluence of methods for detection
and treatment.
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•

Involving existing SMA patients in
discussions and providing patientcentred care are important.
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