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Challenges in developing and implementing
international best practice guidance for intermediate-
risk variants in cancer susceptibility genes: APC
c.3920T>A p.(lle1307Lys) as an exemplar

Terri Patricia McVeigh

Katie Snape,” Miranda Durkie,® Kevin J Monahan,>? Helen Hanson

The National Health Service (NHS) in the UK is
a publicly funded entity, and decisions regarding
allocation of scarce resources for provision of
services, including related to genetic testing and
cancer surveillance, are based on clinical and
cost-effectiveness of proposed interventions, and
are grounded by ethical considerations related to
justice—allocation of resources based on clinical
need; equity—fair provision of services across the
population; beneficence and non-maleficence—
provision of genetic testing/surveillance for clin-
ical benefit, and minimisation of associated harm
related to overinvestigation or overdiagnosis.'
NHS-funded cancer screening in the general
population is guided by Wilson and Jungner
criteria.” These criteria, originally described in 1968,
empbhasise certain factors that should be considered
in evaluating a screening test—related to the condi-
tion (natural history and severity), the test (sensi-
tivity and specificity), the actionability of a positive
finding (effective treatment), as well as acceptability
and cost-effectiveness.” Priority for cancer surveil-
lance is typically given to those individuals at highest
risk of discase—where numbers needed to screen
or treat to prevent disease-associated mortality are
low.> NHS-funded constitutional (germline) genetic
testing has traditionally been restricted, for the
most part, to those individuals in whom the likeli-
hood of identifying a causative clinically actionable
constitutional pathogenic variant is at least 109,*
although expansion of testing is already increasing
as associated cost of testing falls and therapeutic
implications expand.” NHS-funded constitutional
genetic testing is also focused, dependent on the
patient phenotype, and limited to genes for which
strong evidence regarding gene—disease association
exists. 7 Furthermore, analysis and reporting of
variants are restricted to those associated with inter-
mediate to high penetrance and where identifica-
tion of the variant has clinical utility. For situations
where there is evidence suggesting low penetrance
(typically defined as an OR of <2%) associated with
a particular genotype or class of variant, these vari-
ants are not analysed or reported in current NHS
practice. For example, analysis of CHEK2 is largely
restricted to truncating variants, which are known
to be associated with higher breast cancer risks,” and
testing of low-risk susceptibility alleles in genes such
as MITE, MC1R or EGFR is not currently offered.
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In other healthcare systems, thresholds at which
cancer surveillance is offered may be lower than the
threshold at which such surveillance is offered within
the NHS. This, in part, explains international vari-
ability in the extent of genetic testing offered, eligi-
bility criteria for genetic testing and guidelines for
management of carriers of variants associated with
incomplete penetrance in different cancer suscepti-
bility genes. As a consequence, this can pose signif-
icant challenges when trying to define international
best practice guidance. The International Society for
Gastrointestinal Hereditary Tumours (InSiGHT) is
a multidisciplinary expert group committed to
enhancing care of patients with hereditary gastro-
intestinal cancer predisposition. This group has
recently published a position statement regarding
cancer risks associated with the recurrent variant
NM _000038.6(APC): ¢.3920T>A, p.(Ile1307Lys),
referred to as p.11307K hereafter for brevity.'” APC
p-I1307K has been a source of discussion interna-
tionally, given ethnicity-specific risks and variability
in cancer surveillance recommendations between
different jurisdictions.

The authors of the InSiGHT position state-
ment deserve commendation for attempting to
address existing variability in practice and provide
a succinct and informed review of the latest data.
International variability in clinical practice is almost
inevitable given the specific population needs and
access to intervention within each NHS or system.
The UK Cancer Genetics Group (UKCGG), a
constituent group of the British Society of Genomic
Medicine, has issued a response to the InSiGHT
position statement,'! incorporating health priori-
ties, opportunity cost and equity of access within
the UK NHS, mindful that adoption of these
recommendations may conflict with the aims of the
authors of to standardise clinical management of
carriers of this variant.

Familial adenomatous polyposis (FAP) is caused
by constitutional pathogenic variants in APC. These
variants are usually inherited from an affected
parent, but may arise de novo, and mosaicism is
not uncommon.'* The hallmark of FAP is the devel-
opment of large bowel polyps, but there is wide
variation in the colonic phenotype.'® Extracolonic
manifestations are common and may be clinically
important features. The constitutional APC variant
p.I1307K is not associated with clinical features
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of FAP but is associated with a moderately increased risk of
colorectal cancer in individuals of Ashkenazi Jewish heritage.'
This should be considered a separate allelic predisposition. The
colorectal cancer risks associated with this variant are limited
to individuals of Ashkenazi Jewish heritage and confer a low
or, at most, moderate risk, with an OR of 1.5-2 in this specific
group.'” A high population prevalence, with 1 in 28 individuals
of Ashkenazi Jewish ancestry carrying at least one copy of the
variant allele, complicates things further. Homozygous carriers
with wide phenotypic variability have been reported, but data
are scant, such that the exact risks in such individuals are
unclear.!® Carrier frequency in individuals of other ancestries is
much less frequent, and associated risk uncertain.'® In line with
this, the InSiGHT group recommends predictive testing in first-
degree relatives of probands of Ashkenazi Jewish heritage as well
as colorectal cancer surveillance of identified carriers (heterozy-
gous or homozygous) every 5 years starting from 45 to 50 years
if of Ashkenazi Jewish heritage, but not in individuals of other
ethnicities.'’

Recommendations for enhanced screening are based on
family history as well as genotype. Current British Society
of Gastroenterology (BSG)/Association of Coloproctology of
Great Britain and Ireland/UKCGG guidelines recommend that
individuals at high familial colorectal cancer risk (>6-fold)
have 5-yearly colonoscopy from age 40 years, and those at
moderate colorectal cancer risk (approximately 2-fold to 6-fold
risk), a one-off colonoscopy at age 55 years,'* before entry to
the National Bowel Cancer Screening Programme (NBCSP),
predicated on the impact of colonoscopy on the mitigation of
cancer risk in these populations. Individuals at lowpopulation
risk (<2-fold risk) are offered screening within the NBCSP,
which currently includes 2-year faecal immunochemical test
(FIT) from age 60 years. The role of FIT-based surveillance in
carriers of the APC p.I1307K variant has not been specifically
evaluated. Enhanced colonoscopic surveillance for carriers of
low to intermediate risk alleles is not typically recommended
in the absence of a family history unless there is a clear and
proven survival benefit. Given that the estimated risks associ-
ated with APC p.I1307K are less than twofold, recommending
enhanced surveillance beyond that recommended to individ-
uals at moderate risk based on family history is inconsistent
with equivalent colonoscopic surveillance strategies. In the
absence of specific data detailing outcomes of endoscopic
surveillance in carriers of APC p.I1307K, the age at which
advanced adenomas develop is unclear, and therefore the risks
and benefit of such surveillance are difficult to establish.

Identification of APC p.11307K alone is unlikely to fully
explain the phenotype of an individual fulfilling clinical
testing criteria for testing of genes associated with colorectal
cancer and polyposis, as outlined in the NHS Genomic Testing
Directory, which broadly recommends testing in young onset
or strong familial cases; thus, the clinical utility of reporting
this variant as an isolated finding is uncertain. Furthermore,
standard guidelines for interpretation and classification of
variants in APC cannot be applied to this variant," which
has fuelled variability in reporting, with some labs classifying
as ‘variant of uncertain significance’ and others as a ‘low-
risk allele’.'® The position statement of the InSiGHT group
advocates that this variant should be reported as ‘pathogenic,
low penetrance’.!” However, after discussion with relevant
key stakeholders, and considering that other similar low-risk
alleles are not reported, the UKCGG has recommended that
this variant is not considered or reported as part of NHS-
funded diagnostic APC testing.

Identification of the APC p.I11307K variant in a family may
arise through other channels (eg, through private testing/
testing in another country). However, we do not recom-
mend predictive testing for this variant in unaffected rela-
tives, irrespective of the ethnicity of the proband, nor would
we recommend colonoscopic surveillance unless otherwise
warranted based on family history and in line with current
BSG guidance. If the relative of a known carrier requires
diagnostic APC testing in their own right, they should be
counselled that the familial variant will not be reported by an
NHS laboratory, even if present in their sample.

Given that data in an unselected population would be
valuable to inform future guidance, we have also encouraged
laboratories, where possible, to make data regarding variant
identification available for submission to the National
Disease Registration service, where possible, to facilitate
review of outcomes in an unselected population in the future.
We have also suggested that if screening is offered to pre-
symptomatic carriers of this variant without a family history
of colon cancer, that this should be within the context of
a prospective research study. Ideally, prospectively collated
data in an unselected patient group should be collected, to
inform future evidence-based recommendations focused on
improving outcomes and specific to population health needs.
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