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UKCGG-National Cancer Genetics MDT meeting: 21° Sept 2023

ATM heterozygotes lead by Nottingham Clinical Genetics Service

Meeting contact: Claire Searle clairesearle@nhs.net.uk

Thank you to everyone who attended this session. Below is a summary of the presented
cases and relevant publications and resources to refer to.

Presented Cases

Case 1 | 3 cases of ATM heterozygote mothers from the Presented by:

National paediatric AT clinic showing the spectrum | Dr Mohnish Suri (MS)

of population, moderate and high risk assessments | Nottingham Clinical Genetics
for breast cancer screening Service
Mohnish.suri@nuh.nhs.uk

Actions/Outcome: ACMG guideline hopefully being published in the next year. This is
likely to need an additional UK statement to provide enough clarity for these cases. MS
to provide a list of his variants from the AT clinic to try and compile a list of those
reported on R208 and R430 and guidance re breast screening for more common
variants. To set up UKCGG working group for a UKCGG guideline.

Case 2 | 39-year-old with breast cancer with ATM PV found | Presented by:

on R208, no BC FH. Canrisk estimate for Lara Hawkes
contralateral breast cancer risk 34% Oxford clinical genetics
department

lara.hawkes@ouh.nhs.uk

Actions/Outcome: see case 3

Case 3 | 36 year old woman Multifocal left breast cancer Presented by:
with LN metastases — diagnosed aged 36 Grade 2 Rachel Harrison
ER+ PR+ HER2- FH: BC in paternal grandmother Nottingham Clinical Genetics
diagnosed in her 50’s Mainstreamed R208 - ATM Service
c.824del p.(Leu275*) - pathogenic truncating. Rachel.harrison@nuh.nhs.uk

Contralateral breast cancer risk 42%

Actions/Outcome: Case 2 and 3 are very similar. Highlighted the high estimated
contralateral cancer risk predicted by Canrisk in women with ATM PV and young breast
cancer. The Yadav data 2023 was discussed which found “ATM PV carriers did not have
significantly increased CBC risk”. It was highlighted that their data had a maximum
follow up time of 20yr but with small numbers having longer follow-up. In these
women, CanRisk estimates show the risk increasing in comparison to the control
population after 15-20yrs. Other centres were offering RRM to ATM PV carriers who are
assessed to be at high risk of breast cancer or of a contralateral breast cancer but are
counselling carefully to emphasise caution about current data. Other centres were not
altering radiotherapy regimes for ATM PV carriers as there is very little to suggest this




causes a significant increase in contralateral breast cancer risk.

Case 4

Early detection of breast cancer found in a 30 year | Presented by:

old ATM heterozygote through VHR screening after | Louise Izatt

a PST. Strong FH of breast cancer. CanRisk Guy’s clinical genetics
calculation predicted very high risk of breast louise.izatt@nhs.net
cancer, 58.5% until 80. The woman's risk between
ages 40 and 50 of having breast cancer is 17.2%.

Actions/Outcome: Highlighted a case where ATM heterozygote had a very high risk of
breast cancer and how VHR screening allowed early diagnosis of a breast cancer. The
patient wished to highlight how little information was available for ATM heterozygotes
and wished for a support group similar to PALB2. She had opted for bilateral
mastectomy which had a significant impact particularly as a young woman in relation to
breast feeding children.

Case 5

ATM high penetrance family with 7x cases of breast | Presented by:

cancer and a case of AT. One young bilateral breast | Jackie Cook

cancer case didn’t carry the familial ATM PV. Sheffield Clinical Genetics
Jackie.cook8 @nhs.net

Actions/Outcome: ATM detected from FH of AT, but the family also had a significant FH
of breast cancer. Genetic analysis in more than one affected woman had not detected
any other breast cancer predisposition gene variants. Highlighted that other genetic
factors must be modifying risk in this family.

Case 6

ATM variant classification query for PST ATM - Presented by: Rachel Harrison
c.8418+5_8418+8del Nottingham Clinical Genetics
Rachel.harrison@nuh.nhs.uk

Actions/Outcome: Patient presented with FH of prostate and breast cancer. Variant
detected in brother with prostate cancer who had private genetic testing. Intronic ATM
variant leading to in-frame deletion of one exon within the kinase domain of AT.
Highlighted that some ATM variants fall outside the classification process suggested by
the Dorling paper. Recognised as pathogenic in AT but hard to classify in relation to
cancer risk. Functional data available from AT patients attending the Nottingham
paediatric AT clinic activity demonstrate that this variant leads to small amounts of ATM
protein production but this has no kinase activity. Discussion of classification difficulties
for the laboratory to determine if we can offer PST for cancer risk. Canrisk shows BC risk
of just >17% if PST is negative, despite only paternal grandmother having breast cancer
in her 50s. Other centres would refer for breast screening in this situation, although not
eligible from FH alone. Some commented that they would not routinely use Canrisk in
this way.

Case 7

2 cases of breast cancer in ATM heterozygotes. The | Presented by: Claire Searle and
question about ongoing screening was raised. Hard | Esther Horton

to access actual risk of a second breast cancer as Nottingham clinical genetics
CanRisk only calculates risk in contralateral side claire.searle@nuh.nhs.uk

but both these women had only had WLE and
therefore had a lot of remaining tissue on the
affected side.

Actions/Outcome: No one commented re appropriate screening




Relevant publications/resources

Topic Link

Dorling et al 2022

Dorling et al. - 2022 -
Breast cancer risks as:

Dorling et al NEJM 2021 https://pubmed.ncbi.nlm.nih.gov/33471991/

Expert Speaker Talk

Practical aspects of assessing non- truncating ATM variants-
Anna Wilsdon The slides can be accessed at: [hyperlink]

Talk Summary:

Overview of AT and ATM heterozygotes and cancer risk.

Review of previous literature beginning with Moslemi et al 2021, who confirmed the
association of ATM variants and breast cancer (OR 1.67). The highest risk from a missense
variant was seen with V2424G, which has previously been classified as high risk. There
were then two papers published by the same group, which began to clarify the risk of
breast cancer with missense variants. The first was in 2021 (Dorling et al 2021) which
compared approximately 60 000 women with breast cancer and 53 000 controls. Protein
truncating variants are associated with breast cancer (moderate risk), and the association
was strongest in ER-positive tumours. The estimated absolute risks by 80 years of age was
around 20% (OR was 2.1) for individuals with ATM PTVs.

The paper also confirmed that rare missense variants in ATM are associated with breast
cancer. The overall OR was 1.06 (95%Cl 1-1.13). The increased risk was associated with
variants in the FAT and protein kinase (phosphatidylinositol 3-kinase and 4 kinase)
domains. Individuals with heterozygous variants have a higher risk of breast cancer than
individuals with homozygous ATM variants. The highest risk was seen in people of Asian
ethnicity compared to European (conflicting results in other studies).

The second paper from the same group as above (Dorling 2022) considered the same
cohort and investigated the role of missense variants and how we can risk stratify them
further. CADD is the best predictor of deleteriousness for ATM (version 1.4). Rare
missense variants in the top quintile of CADD scores, and in the FAT or kinase domains
have a higher risk. The authors state that the risk approaches that of PTVs.

In Nottingham we see carrier mothers of children with AT. It is challenging to determine




their risk. They are being risk stratified by calculating the CADD score and confirming the
domain the variant falls in. Those that meet the criteria of being in a significant domain
with a high enough CADD score will be assessed via CanRisk. If they do not meet the
criteria, the screening recommendations are based on an assessment of family history.

We then considered some practical examples of use of the Dorling 2022 paper to assess
missense variants including CADD score and looking at domains. Important issues to
consider is the variable domain borders (consider using Uniprot or Lau et al) and variable
versions of CADD (consider using v1.4 as per the paper).

There are many uncertainties and limitations and it is difficult to be sure how much of the
increased risk is due to a restricted number of variants. This also creates inequality, as
missense variants in ATM are not reported on the breast cancer panel testing currently.
Further research is required.
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Meeting Summary

Acceptance of the need for more data to accurately advice ATM heterozygotes re cancer
risk and screening

ACMG guideline hopefully being published in the next year re reporting ATM variants.
This is likely to need an additional UK statement to provide enough clarity for these cases
such as those presented. Consideration could be given to developing a ‘white list’ of
missense variants to be reported. Dr Suri to provide a list of the common ATM variants
from the paediatric clinic to help with this.

Agreed the need to set up UKCGG working group for a UKCGG guideline re ATM

Next meeting details

Date Thursday 16" November
Time 12:30 pm-1:45 pm
Theme Mixed Cases

Leading centre Exeter

Contact for cases helen.hanson6@nhs.net

Please send any questions or ideas for future meetings to Helen Hanson
(helen.hanson6@nhs.net)




