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Response to Benusiglio et al.

We read with interest the correspondence by Dr. Benusiglio
and colleagues, wherein they describe some of the real world
challenges they face in implementing universal Lynch syn-
drome testing for individuals with colorectal and endometrial
cancer.' These include the time and resource-consuming series
of tests required that ultimately yield negative or inconclusive
results for 71-72.5% of cases. They describe an integrative
Mendelian model under development that they hope will not
only guide tumor testing and germline sequencing decisions,
but also patient management strategies. We look forward to
publication of their risk prediction model in due course.

The optimal strategy for Lynch syndrome testing unselected
colorectal cancers is well established.” A growing consensus
supports testing all endometrial cancers too, since an equivalent
3% of individuals are expected to test positive.” Selective testing
based on clinical features like age, family history or tumor
phenotype, misses many cases of Lynch syndrome. [Ryan NAJ,
Evans DG, Crosbie EJ. The Proportion of Endometrial
Tumours Associated with Lynch Syndrome (PETALS) study.
Personal Communication]. This is important not just for the
proband, but also for her at risk family members, who may
choose to undergo Lynch syndrome testing themselves.

Often the first indication of an underlying Lynch syndrome
diagnosis, endometrial cancer provides a unique diagnostic
opportunity. It enables enrollment in colonoscopic surveil-
lance and aspirin chemoprevention to reduce the risk of death
from subsequent cancers. Further, it facilitates targeted
immunotherapy in advanced or recurrent endometrial cancer,
since Lynch syndrome-associated tumors, characterized by
heavy immune cell infiltrates, are particularly sensitive to
immune checkpoint inhibition.”

Rather than referring all patients with non-methylated
mismatch repair (MMR) deficient tumors to the genetics
service, we in Manchester have developed a new evidence-
based pipeline for the unselected screening of endometrial
cancer for Lynch syndrome that avoids many of the problems
that Dr. Benusiglio and his colleagues describe. While it is
true that only a tiny proportion of women test positive for
Lynch syndrome, our comprehensive, streamlined, sequential
testing strategy allows most women to be reassured without
any additional burden to themselves or their families in terms
of anxiety, unnecessary clinic appointments or surveillance.

Lynch syndrome testing is led by gynecologists, who
consent women and store blood for germline testing during
routine outpatient review following primary treatment for
endometrial cancer. [Ryan NAJ, Evans DG, Crosbie EJ.
Feasibility of gynaecologist led Lynch syndrome testing in
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women with endometrial cancer. Personal Communication].
Tumors are then subjected to a series of tests that triage
women for definitive germline Lynch syndrome testing,
reducing costs and improving cost-effectiveness.”® Immuno-
histochemistry (IHC) for MMR deficiency followed by reflex
targeted MLHI methylation testing reduces the proportion of
women for whom germline Lynch syndrome testing is
required. Somatic sequencing of tumors from germline-
negative women explains the vast majority of MMR deficient
tumors not caused by Lynch syndrome, with very few residual
“Lynch-like” cases remaining. This may be below 1% of all
cases in endometrial cancer (2/500; 0.4%), [Ryan NAJ, Evans
DG, Crosbie EJ. The Proportion of Endometrial Tumours
Associated with Lynch Syndrome (PETALS) study. Personal
Communication] and is very similar in colorectal cancer (19/
4653; 0.4%).” Retesting tumors that do not have explicable
germline or somatic changes may reveal overcall of IHC in
4-14% of samples® and this should be performed prior to
referral for genetic counseling. All testing is performed by
specialist regional laboratories that participate successfully in
external quality assurance and interpretation of MMR
variants is by international multidisciplinary expert teams
according to a single set of defined criteria (https://www.
insight-group.org/criteria/).

The Manchester approach has several advantages.
Gynecologist-led Lynch syndrome testing reduces pressures
on the clinical genetics department since only women who
test positive for a germline MMR pathogenic variant are
referred for professional genetic counseling. The burden for
women and their families is also reduced, since no additional
clinic appointments are required for the vast majority of
women who test Lynch syndrome negative. This is also likely
to alleviate the negative psychological sequelae of Lynch
syndrome testing. Upfront identification of suitable tumor
blocks for genetic analysis and storage of blood for future
germline testing facilitates a tightly organized multidisciplin-
ary workflow to proceed in a timely fashion, reducing
inefficiency and minimizing delays. Classification of MMR
variants by an expert international panel supports clinical
decision-making and minimizes the difficulty of managing
variants of unknown significance (VUS). Tight regulation of
test quality and the expert interpretation of results according
to strict guidance ensures indeterminate test results are kept
to a minimum. Finally, a dedicated project manager who
oversees testing, the transfer of samples between laboratories,
and uploads results to a bespoke database allows workflow
procedures to be audited and data analyzed and outcomes
published for international scrutiny. A similar approach could
be used for colorectal cancer with surgeons taking the lead for
patient consent and results ratified through the multi-
disciplinary team meeting.

Volume 22 | Number 8 | August 2020 | GENETICS in MEDICINE


http://crossmark.crossref.org/dialog/?doi=10.1038/s41436-020-0820-7&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s41436-020-0820-7&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s41436-020-0820-7&domain=pdf
https://www.insight-group.org/criteria/
https://www.insight-group.org/criteria/

CROSBIE and GARETH EVANS

ACKNOWLEDGEMENTS

The authors are supported by the National Institute for Health
Research (NIHR) Manchester Biomedical Research Centre (IS-BRC-
1215-20007).

DISCLOSURE
The authors declare no conflicts of interest.

Publisher’s note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

Emma J. Crosbie, PhD MRCOG® "? and
D. Gareth Evans, MD FRCP>*

'Division of Cancer Sciences, School of Medical Sciences, Faculty of Biology, Medicine
and Health, University of Manchester, Manchester, UK; ?Division of Gynaecology, St
Mary’s Hospital, Manchester University NHS Foundation Trust, Manchester Academic
Health Science Centre, Manchester, UK; *Division of Evolution and Genomic Sciences,
School of Biological Sciences, Faculty of Biology, Medicine and Health, University of
Manchester, Manchester Academic Health Science Centre, Manchester, UK; *Genetic
Medicine, Manchester Centre for Genomic Medicine and NW Laboratory Genetics
Hub, Manchester University NHS Foundation Trust, Manchester, UK.
Correspondence: Emma J. Crosbie (emma.crosbie@manchester.ac.uk)

REFERENCES

1. Benusiglio PR, Coulet F, Lefebvre A, et al. Overcoming the challenges
associated with universal screening for Lynch syndrome in colorectal and
endometrial cancer. Genet Med. (in press).

GENETICS in MEDICINE | Volume 22 | Number 8 | August 2020

CORRESPONDENCE

2. Syngal S, Brand RE, Church JM, et al. ACG clinical guideline: genetic
testing and management of hereditary gastrointestinal cancer
syndromes. Am J Gastroenterol. 2015;110:223-62.

3. Ryan NAJ, Glaire MA, Blake D, et al. The proportion of endometrial
cancers associated with Lynch syndrome: a systematic review of the
literature and meta-analysis. Genet Med. 2019;21:2167-80.

4. Crosbie EJ, Ryan NAJ, Arends MJ, et al. The Manchester International
Consensus  Group recommendations for the management of
gynecological  cancers in  Lynch  syndrome. Genet Med.
2019;21:2390-2400.

5. Ramchander NC, Ryan NAJ, Walker TDJ, et al. Distinct immunological
landscapes characterize inherited and sporadic mismatch repair deficient
endometrial cancer. Front Immunol. 2020;10:3023.

6. Ryan NAJ, Davison NJ, Payne K, et al. A micro-costing study of screening
for Lynch syndrome-associated pathogenic variants in an unselected
endometrial cancer population: cheap as NGS chips? Front Oncol.
2019;9:61.

7. Snowsill TM, Ryan NAJ, Crosbie EJ, et al. Cost-effectiveness analysis of
reflex testing for Lynch syndrome in women with endometrial cancer in
the UK setting. PLoS One. 2019;14:€0221419.

8. Snowsill TM, Ryan NAJ, Crosbie EJ. Cost-effectiveness of the Manchester
approach to identifying Lynch syndrome in women with endometrial
cancer. J Clin Med. In Press.

9. Pearlman R, Haraldsdottir S, de la Chapelle A, et al. Clinical characteristics
of patients with colorectal cancer with double somatic mismatch repair
mutations compared with Lynch syndrome. J Med Genet.
2019;56:462-70.

Advance online publication 15 May 2020. doi:10.1038/s41436-020-0820-7

1425


http://orcid.org/0000-0003-0284-8630
http://orcid.org/0000-0003-0284-8630
http://orcid.org/0000-0003-0284-8630
http://orcid.org/0000-0003-0284-8630
http://orcid.org/0000-0003-0284-8630
mailto:emma.crosbie@manchester.ac.uk

	Response to Benusiglio et�al
	ACKNOWLEDGMENTS
	DISCLOSURE
	References




