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Two million people in Australia live with a rare
disease and face common challenges of diagnostic
delay, lack of clinical knowledge and treatment and
fragmented care, as well as significant psychosocial
impacts. Caring for patients with rare diseases and
their families requires innovative collaborative
approaches across institutional, geographical and
system boundaries. New resources and toolkits that
prioritise improved diagnosis, care and support are
available to help GPs provide excellence in rare
disease care for patients and their families.
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12020, the Australian Government launched the first nationally

co-ordinated policy approach to address rare diseases in

Australia: the National Strategic Action Plan for Rare Diseases.!
The plan recognises common challenges facing those living with
rare diseases and priorities to improve diagnosis, care and sup-
port. This article highlights these common challenges and new
approaches and resources that have been launched to help doctors
in Australia address these priorities. As GPs are the healthcare
professionals most often responsible for identifying people with
a likely rare disease and co-ordinating whole of life interdisci-
plinary care and support for patients and their families, many
of these resources have been codesigned with their input.?
Developments in rare disease care across other areas of medical
care and research were highlighted in a recent review article and
are not addressed fully here.?

Why think about a new approach to rare diseases?
Rare diseases impact a relatively small number of individuals,
with a prevalence of less than five in 10,000, and about 80% are
genetic, such as cystic fibrosis and Noonan syndrome.’ Non-
genetic rare diseases include rare autoimmune conditions such
as scleroderma, rare oncological conditions such as mesothelioma
and rare infections such as Barmah Forest virus.

Rapid advances in diagnostic testing, such as genomic sequenc-
ing, have allowed the continued increase in the diagnosis of
individuals with a rare disease, with over 7000 individual rare
diseases recognised.* Despite their individual rarity, rare diseases
are now recognised to be collectively common and estimated to
affect about two million people across Australia.* A full-time
equivalent GP therefore has 60 to 70 patients with a rare disease
in their practice.
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PAEDIATRICS CLINIC continued I

1. MULTIFACETED IMPACTS OF RARE DISEASES' 3510

Diagnostic delays

* People with rare diseases in Australia have an average diagnostic delay of three years

¢ Four out of 10 people saw six or more doctors and had at least one misdiagnosis

Poor health care outcomes

¢ In developed countries such as Australia, more than 60% of childhood deaths are
children who have an underlying rare disease

¢ Conditions lasting into adulthood are often debilitating and life limiting

Psychosocial impacts

* Patients report high rates of stigma, isolation and negative educational and financial
impacts, leading to a high prevalence of mental health conditions

* Many rare diseases have inherent intellectual, physical, visual or hearing disabilities as
part of their complexities, and families need to navigate health, disability and special

education systems

¢ Parents of children with genetic conditions have more than double the rate of
depression and anxiety compared with the general population, yet they are less likely to
access appropriate support due to the time spent supporting their child and attending

appointments
Limited care and support options

* More than 95% of rare diseases lack curative treatments

* Access to specialist integrated rare disease centres or networks of expertise is limited

Lack of research

* Rare disease research is poorly funded and there are many barriers to clinical trials for

patients with rare diseases
Financial impacts for families

* Families have significant out-of-pocket costs, including the cost of private appointments
due to challenges accessing specialists in a timely manner in the public system, and
additional costs of therapies, aids and loss of income due to caregiver responsibilities

High healthcare costs

¢ Inpatient admissions are estimated to cost between $1.7 and $3.9 billion annually

Most rare diseases (82%) have onset in
childhood, are chronic, have no known
treatment and continue throughout the
lifespan. Patients with a rare disease and
their families face distinct, often more
severe and complex challenges with mul-
tifaceted impacts, compared with those
with more common chronic conditions,
such as diabetes, because of their relative
rarity and often complex multiorgan
involvement (Box 1)."*>° These challenges
were recognised in Australia’s 2020
National Strategic Action Plan for Rare
Diseases, which explicitly called for inno-
vative models of care for rare diseases to
tackle these critical challenges.! This need
was echoed globally at the end of 2021 by
the first-ever United Nations resolution on
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Addressing the Challenges of Persons
Living with a Rare Disease and their
Families."

Australia’s distinct geography and pop-
ulation demographics have resulted in
dispersed, fragmented research expertise
that is often geographically distant from
apatient’s usual care team.? Access to rare
disease diagnoses and expert care is par-
ticularly challenging for people living in
rural, regional and remote Australia, those
who are from Aboriginal and Torres Strait
Islander and culturally and linguistically
diverse communities, and those who have
low health literacy and socioeconomic
status.'

People living with rare diseases and
their carers in Australia, as in other
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countries, have expressed dissatisfaction
with their health care and support.>®1
Moreover, healthcare professionals have
reported that challenges in accessing
appropriate specialist services and lack of
management guidelines and appropriate
healthcare infrastructure, along with dif-
ficulties appropriately coding rare diseases
and paucity of sustainable rare disease
registries, hinder their ability to provide
high-quality, timely and integrated care.**

Tools to improve awareness of
rare disease

Diagnostic delay is a major challenge of
rare diseases, with families waiting an
average of three years for a diagnosis, if
one is ever made; four out of 10 people
with a rare disease reported seeing more
than six doctors and had at least one mis-
diagnosis before their rare disease was
recognised and diagnosed.® This long
diagnostic odyssey has significant impacts
the mental health and wellbeing of
patients and their families, resulting in
uncertainty, stigma and frustration with
healthcare professionals and the commu-
nity at not being believed that a ‘real’
medical condition exists."

The ‘Family GENES’ mnemonic

A simple mnemonic ‘Family GENES’ was
developed by a US Genetics in Primary
Care Faculty Development Initiative to
help alert clinicians that their patient
might have a rare disease (Figure 1)."
Box 2 outlines a case scenario in which
application of this mnemonic may have
shortened the diagnostic odyssey for the
patient and their family.

The Family GENES tool does not iden-
tify what rare disease an individual has,
rather it helps signpost that a referral to
a diagnostic centre, such as a clinical
genetics service, or a centre of expertise
in managing the most significant patient
symptoms should be considered. For
example, six-month-old diamniotic twins
with persistent respiratory distress, cough
and failure to thrive may be referred to a
paediatric respiratory physician with



Group of con,

G Common anat
presence of a

aetiologies

Extreme or exceptional pathology

Surprising laboratory values
S Markedly abnormal pathology results

Neurodevelopmental delay or degeneration
N * Developmental delay in the paediatric age group suggests a very high risk for genetic disorders
¢ Developmental regression in children or early onset dementia in adults should similarly raise suspicion for genetic

Extreme or exceptional presentation of common conditions
E ¢ Early onset cardiovascular disease, cancer or renal failure
¢ Unusually severe reaction to infectious or metabolic stress
¢ Recurrent miscarriage, bilateral primary cancers in paired organs, multiple primary cancers of different tissues

E Unusual tissue histology, such as phaeochromoctyoma, acoustic neuroma, medullary thyroid cancer, multiple colon
polyps, plexiform neurofibromas, multiple exostoses, most paediatric malignancies

Figure 1. The ‘Family GENES’ mnemonic for recognising red flags for rare diseases.

2. CASE STUDY: THE DIAGNOSTIC ODYSSEY FOR A 5-YEAR-OLD BOY WITH A RARE DISEASE AND POTENTIAL IMPACT OF

APPLYING THE FAMILY GENES MNEMONIC

History

A baby born after a pregnancy during which a raised nuchal
translucency had been noted at the 12-week antenatal scan, was
referred to a maternal fetal medicine specialist and had a normal
non-invasive pregnancy screen (NIPS). The baby was well at birth,
with measurements in the normal range; however, he was noted to

have bilateral cryptorchidism and referred to a urologist for surgery.

The baby had postnatal failure to thrive and short stature and
was referred to a gastroenterologist who organised gastroscopy.
During the procedure, biopsies were taken which showed that the
child had severe gastrointestinal bleed. Follow-up blood tests
organised by a haematologist showed a bleeding tendency. He had
a speech and language delay.

When the boy was aged 4 years, the family moved. His new GP
conducted a comprehensive review, noting his mild speech and
language delay and, on examination, some distinctive features,
including low-set posteriorly rotated ears, a sunken chest (pectus
excavatum) and a heart murmur. He was referred to a cardiologist
who diagnosed mild pulmonary valve stenosis.

The GP also listened to the child’s mother who had watched a
TV program on a rare genetic condition and agreed with her after
applying the ‘Family GENES’ mnemonic that the child could have
this rare genetic condition. The GP organised a chromosomal

microarray (which was nondiagnostic) and referral to a
clinical geneticist, who agreed with the child’s mother and GP
and organised a gene panel for this group of rare genetic
conditions.

What were the red flags for rare disease?

Family: no family history, but this does not rule out a rare disease (in
this case, the child had a de novo pathogenic variant in the rare
disease gene)

Groups of congenital anomalies: yes, this child had bilateral
cryptorchidism; low-set posteriorly rotated ears; pectus excavatum;
and pulmonary valve stenosis

Extreme or exceptional presentation of common conditions:
not observed in this case

Neurodevelopmental delay or degeneration: yes, speech and
language delay

Extreme or exceptional pathology: yes, severe gastrointestinal
bleed

Surprising laboratory values: yes, unexplained bleeding
tendency

Also note that the child saw seven medical professionals and had a
diagnostic delay of five years.
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3. RESOURCES FOR PATIENTS AND GPs CARING FOR FAMILIES WITH RARE DISEASES

Diagnostic tools

FindZebra

(https://www.findzebra.com/):

¢ an online tool for helping diagnosis of rare
diseases

uses freely available high quality curated
information on rare diseases and
opensource information retrieval software

PubCaseFinder

(https://pubcasefinder.dbcls.jp):

* a web-based clinical decision support
system that provides ranked lists of
genetic and rare diseases

¢ uses human phenotype ontology-based
similarities, where top-listed diseases
represent the most likely differential
diagnosis

Orphanet

(https://www.orpha.net/):

* gathers and improves knowledge on rare
diseases, including high quality dataset
related to rare diseases and orphan drugs

Rare disease information portals

Rare Awareness Rare Education (RARE) portal

(https://rarevoices.org.au/rare-awareness-

rare-education-ra-r-e-portal/):

¢ an Australian rare disease information
database containing current, reliable and
straightforward information and resources
for all rare disease stakeholders

Genetic and Rare Diseases Information
Center (GARD)
(https://rarediseases.info.nih.gov/):

¢ US-based website gathers information
about rare and genetic diseases from
reliable research databases to make it
easier for patients, families and caregivers
to find information

lists resources and organisations that help
support the needs of children and adults
living with a rare disease

GeneReviews

(https://www.ncbi.nim.nih.gov/pubmed/

20301295):

¢ aninternational point-of-care resource for
clinicians

provides clinically relevant and medically
actionable information on inherited
conditions in a standardised journal-style
format covering diagnosis, management
and genetic counselling for patients
andctheir families

is written by experts on the specific
condition or disease and undergoes a
rigorous editing and peer review process
before online publication

Support for patients and caregivers

Rare Voices Australia
(https://rarevoices.org.au/a-zof-partners/):
* peak body for Australians living with a
rare disease

provides a directory of rare disease
partner organisations

contains links to over 100 Australian
rare disease patient organisations

Carers Gateway website and call centre

(https://www.carergateway.gov.au):

¢ an entry point for carers to access
practical information and advice, online
supports and services in their local
area

Siblings Australia (https://siblingsaustralia.

org.au):

* a not-for-profit Australian organising
containing resources to help provide
better support for siblings of children
and adults with disability

Educational resources for GPs

Rare Disease Project ECHO®
(https://rarevoices.org.au/rare-disease-
project-echo/):

¢ a free, innovative video conferencing
‘hub-and-spoke’ outreach model that
connects community providers or
practices to a multidisciplinary team
designed to address the needs of
vulnerable populations by equipping
communities and clinics with the right
knowledge, at the right place, and the
right time

Rare Disease 101 Australia
(https://learn.m4rd.org):
¢ a series of short, free and interactive
e-learning modules for healthcare
professionals in the Australian context
¢ lessons focus on person-centred
approaches to common challenges for
rare diseases
informed by extensive consultation
with people living with a rare disease
and Australian healthcare
professionals

Rare Disease Health Pathways
(e.g: https://wa.communityhealth
pathways.org/)
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expertise in childhood interstitial lung
diseases.

Online search engines
Because of national workforce shortages,
such as in clinical geneticists and meta-
bolic experts, and lack of rare disease
centres or a network of expertise, waiting
times for such diagnostic expert review
can be frustratingly long.® Therefore, GPs
may consider one of the open access tools
to help construct a differential diagnosis.”®
Traditional search engines, such as
PubMed and Online Mendelian Inher-
itance in Man (OMIM), are well known;
however, a growing number of search
engines are optimised to help diagnose
rare diseases.'®"” Clinicians, or indeed
patients or carers, can enter key phenotype
information, and these search engines
return potential underlying diseases and
genes involved. Examples of these intuitive
tools are shown in the Box 3. They include
FindZebra and PubCaseFinder. A worked
example of their use is shown in Box 4.1
These tools can assist a clinician only
when they have recognised and distilled
the key signs and symptoms after carefully
listening to the patient and their family,
taking a thorough clinical and family his-
tory spanning three generations, and per-
forming a thorough examination. Many
families with a rare disease only receive a
diagnosis once a clinician takes the time
to perform such an extensive diagnostic
review, which often requires longer
appointments to allow the key diagnostic
‘handles’ to emerge.”

Diagnostic pathways for rare
diseases

Increased accessibility via dedicated Medi-
care item numbers for unbiased genomic
tests, such as chromosomal microarray,
exome and whole genome sequencing, is
increasing the number of people diagnosed
with a rare genetic condition.*** For exam-
ple, in the October 2022 issue of Medicine
Today, we discussed how the application
of unbiased exome or genomic sequencing
can diagnose over 50% of children with
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4. CASE STUDY CONTINUED: USE OF
RARE DISEASE ONLINE SEARCH
ENGINES TO CREATE A DIFFERENTIAL
DIAGNOSIS

History

While waiting for the clinical geneticist
review, the GP entered the following
diagnostic ‘handles’ into two rare disease
search engines: FindZebra and Pub Case
Finder. They chose the most distinctive
signs and symptoms:

¢ raised nuchal translucency

* short stature

¢ bilateral cryptorchidism

* bleeding tendency

* low-set posteriorly rotated ears

¢ pectus excavatum

¢ pulmonary valve stenosis.

What were the top three differential
diagnoses these search engines found?
Both search engines identified different
types of Noonan syndrome:

* Noonan syndrome-like disorder with
loose anagen hair 2
* Noonan syndrome 4

* Noonan syndrome 11.

The diagnosis was confirmed by Noonan
syndrome gene panel testing identifying
a pathogenic de novo variant in the
Noonan-associated gene PTPN11.

severe early onset epilepsy accompanied
by developmental delay, a constellation of
symptoms only recently recognised to have
a potential genetic aetiology."”

However, for many individuals sus-
pected of having a monogenic condition,
adiagnosis cannot be reached using avail-
able testing. New undiagnosed disease
programs, such as the Undiagnosed
Diseases Network of Australia and the
Undiagnosed Diseases Network Interna-
tional, offer opportunities for clinicians
to enrol patients’ families in cutting-edge
clinical research that applies genomic
reanalysis, international case ‘matchmak-
ing’ and new frontier multiomic tools,
such as RNA sequencing, to further boost
diagnostic yields.'s* Artificial intelligence
isalso helping with diagnoses; for example,
the online resource FaceMatch (https:/
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facematch.org.au/home) uses artificial
intelligence-assisted face-matching tech-
nology to help parents and clinicians of
children who have distinctive facial fea-
tures, yet remain undiagnosed, find a
specific rare disease diagnosis.”

After a rare disease diagnosis

An aetiological diagnosis ends a family’s
diagnostic odyssey, provides accurate
reproductive counselling and, potentially,
reduces stigma associated with being dis-
believed to have a ‘real’ condition. A diag-
nosis may also alleviate misattributed
guilt, particularly from parents who
thought the condition could have been
caused by something they did or did not
do, for example during pregnancy.* How-
ever, a rare disease is often, by its very
nature, one that their GP and specialists
have never heard of, and for which no
management guidelines, optimal thera-
pies or easily accessible lay information
exists; over 95% of rare diseases currently
lack a prognosis-altering therapy.’ Thus,
a rare disease diagnosis frequently leads
to more uncertainties.”

... over 95% of rare diseases
currently lack a
prognosis-altering therapy

Given the well-recognised multifac-
eted impacts of rare diseases on patients
and their families and carers (Box 1), the
GP’s role in providing support, guidance
and open communication is founda-
tional.’ In our experience, families living
with a rare disease prefer that their doctor
(Figure 2):**

o acknowledge honestly unfamiliarity
with the rare diagnosis

o agree to partner with the patient and
their family and be open to their
patient’s own research

o help signpost reliable curated

information resources (Box 3)

o continue to regularly ‘check in’ on
how the family is doing and
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proactively support their mental

health and wellbeing
« advocate for appropriate financial

and disability support.

A proactive and hopeful approach is
also justified, as rare disease translational
research is constantly progressing. New
therapies that do notjust address symptoms
but target the underlying pathophysiology
are increasingly being developed, trialled
and becoming available. For example,
advances in gene-based therapies for spinal
muscular atrophy and targeted therapies
for cystic fibrosis have improved outcomes
and prognosis for children with these rare
conditions, allowing them to survive and
thrive >

Often, rare disease patient advocacy
groups are lifelines for families with a rare
disease and their clinical teams: they help
connect families who are on a similar
journey; direct clinicians and families to
reliable, up-to-date clinical information
and guidelines; and alert them to centres
of clinical expertise, new research oppor-
tunities and availability of advanced
therapeutics.”” Thus, in the internet age,
reliable sources of information (such as
those listed in Box 3) is more helpful than
the old adage ‘don't google this’ to patients,
families and clinicians alike. Rare Voices
Australia, the national peak body for rare
diseases, is launching the Rare Awareness
Rare Education (RARE) portal, which
contains current, reliable and straight-
forward information and resources for
all rare disease stakeholders, customised
to the Australian context and informed
by robust extensive multistakeholder
consultation.

New educational resources for
rare disease care in Australia

The national Rare Disease Awareness,
Education, Support and Training (RA1-
EST) project is currently conducting a
learning needs assessment for Australian
healthcare professionals. So far, fewer than
5% of surveyed clinicians strongly agree
that the healthcare systems in which they
work make it easy for them to support


https://facematch.org.au/home
https://facematch.org.au/home

Be open

Patients and caregivers affected by
rare disease often become 'patient
experts' out of necessity. Be open to
their research and findings. Together
you are more effective.

Top tips after a
rare disease

diagnosis

Check in

The early days after a diagnosis are a
whirlwind and once the dust begins to
settle, patients will start to have more
questions. Scheduling a follow-up
call can be a life-line during this
frightening and confusing time.

Keep your patients informed

Silence can be alarming. Giving patients
regular updates, even to say you are
still waiting for an update, can go a
long way to alleviating anxiety and the
sense of isolation.

Figure 2. Top tips for communicating with families living with rare diseases.

Adapted from: Rare Revolution. Top 10 tips for RARE healthcare providers. Rare Revolution, 2021. Available online at:
https://rarerevolutionmagazine.com/download/top-tips-for-rare-healthcare-providers/ (accessed January 2023).

rare disease patients, despite over 80%

agreeing that specific rare disease care

was an important part of their role. To

enable them to provide more streamlined

and integrated care and support to fam-

ilies with a rare disease, clinicians have

prioritised the need for:

o easily accessible information and
resources

o clear guidelines for the identification
and management of rare diseases

o changes in healthcare infrastructure
to enable them to provide more
streamlined and integrated care and
support to families with a rare
disease.

To meet these challenges the RArEST
project has codesigned, with people living
with rare disease and clinicians in
Australia, free educational supports and
resources including:

o acommunity of clinical learning
practice

o the Rare Disease Project ECHO,
which aims to address the needs of
vulnerable populations by connecting
community providers and practices to
shared knowledge and relevant
multidisciplinary expertise

« Rare Disease 101 Australia, a flexible

digital learning module that includes

nine lessons covering key topics for

health practitioners in the Australian
context, including rare disease
diagnostic tools, genomics, how to
effectively partner with patient
advocacy groups and keep up-to-date
with rare disease research and novel
therapies.

More information about these new
Australian rare disease resources is
provided in Box 3 and on the RArEST
project website (https://rarevoices.org.au/
rarest-project/).

Conclusion

Australia’s National Strategic Action Plan
for Rare Diseases highlights priorities
that must be addressed to improve out-
comes for the two million Australians living
with a rare disease. This need is echoed by
the global ‘rare disease movement’, which
succeeded in the ratification of the 2020
United Nations Resolution on Persons Liv-
ing with a Rare Disease. Advances in rare
disease diagnostic tools and genomics have
the potential to significantly help GPs and
other healthcare professionals access rare
disease diagnoses. A range of new clinical
educational tools and resources are available

MedicineToday

to support clinicians in partnering with
their patients with a rare disease to ensure
person-centred, whole-of-life support and
care. Ongoing developments in rare disease
research and advanced therapeutics continue
to provide hope for patients with rare diseases
and their families. Mr
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Share yourinnocence

Sometimes on our journey of learning
we can be enlightened by events that
are humorous, surprising or touching.
Clarity is invariably sharpened by
looking through the retrospectoscope.
We'd love to hear about your own,
previously unpublished, experiences
and will send a bottle of fine red wine
to those who submit contributions that
we publish (under a nom de plume if
you wish).

Please send your anecdotes to:
Medicine Today

PO Box 1473

Neutral Bay NSW 2089

or editorial@medicinetoday.com.au
for consideration.
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