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BACKGROUND Table 1. Combinations of Genes in Patients with Multiple Pathogenic Mutations RESULTS RESULTS (continued)

(1b) Two Moderate

= Technical advances have upended the established paradigm of (7a) Two High (7¢c) Combination of High* and Moderate = Of 80,829 sequential patients who underwent panel testing, 5,703 (7.1%) had a Given the well-defined phenotype of biallelic MUTYH carriers (MAP), patients who carried only

testing high penetrance cancer predisposition genes based on J Penetrance Genes® Penetrance Genes Penetrance Genes single pathogenic mutation; 154 (0.19%) had multiple pathogenic mutations. biallelic MUTYH mutations were excluded from all subsequent analyses.
syndromic features.
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m = Pathogenic mutations were identified in 19 different genes among multiple — Notably, of 23 patients with only biallelic MUTYH mutations, 8 had a history of colorectal cancer,

= National guidelines now include discussion of multigene panels.! _ _ _ . mutation carriers (Table 1). 11 had polyps but no colorectal cancer.
gni - - JBRCAT - BRCA2 ATM-PALB2 3 BRCAI-ATM 6 PMS2-PALB2 2 el - ical b
phenotypes have been identified, and the effects of various gene gggﬁ; _/I\D/IA;IZZZ : _ 2 _ : _ 1 MLH1, MSH2, MSH6, CDKN2A, PMS2, TP53, biallelic MUTYH) (Table 1a). = Breast or ovarian cancer were the most common cancers among the patients with single
combinations is unknown. BRCAT - MSHE , _ , _ . _ : — 24 patients had mutations in two moderate penetrance genes (Table 1b). (45.9% and 11.5%, respectively) or multiple (55.0% and 13.7%, respectively) pathogenic
hereditary cancer predisposition testing V‘{'th d 25—.gene panel and BRCAZ - MSH2 5 _ : _ 3 _ 1 ~ 23 patients carried only biallelic MUTYH mutations. = 89/131 (67.9%) patients had at least one mutation in BRCA1 or BRCAZ2.
were found to have at least two pathogenic mutations. S
JAPC-BRCAT 1 BARDI-NBN 1 BRCA2-PALB2 3 MLH1-RADSIC S - 6hadamutation in both BRCAT and BRCAZ (Table Ta).
METHODS M APC-BRCA2 1 BRIPT-NBN 1 BRCAT-BARD1 2 PMS2-BARD1 1 Figure 2. Distribution of Genes with Pathogenic Variants in Multiple Mutation Carriers = The most common second mutations were in CHEK2, ATM and PALB2 (Figure 2).
. . APC - M5H2 1 _ 1 _ 2 _ 1 MSH2, 3% . MSH6, 1% = Of 40 patients with mutations in two high penetrance genes:
APC, 2% - — 27/40 showed a mixed phenotype, consistent with both.
: : : : 5 B BRCAT and BRCAZ2, associated
= We examined results from 80,829 sequential patients tested with a B BRCAT - CDHT 1 CDKN2A-PALB2 2 PMS2-NBN CDKN2A. 2% ol
. . . Y e Wi — 12/40 only reflected one phenotype.
25 hereditary cancer gene panel in a CLIA certified laboratory. BBRCAT - MLHT 1 _ 23 _ 5 MUTYH*, 1%
. 1 0 m Other genes associated with = Patients with multiple mutations were statistically more likely to be affected with cancer
" The 25-gene panel included APC, ATM, BARD1, BMPR1A, BRCAT, MBRCAT-CDKN2A _ _ /gj\ 503511 D" 20// breast%nd/or ovarian cancer (0= 0.017) (Fiqure E) Table 2) 4 4
, 2% e = 0. igure 1, .
BRCA2, BRIP1, CDH1, CDK4, CDKN2A, CHEK2, EPCAM, MLH1, MSH2, MBRCAT - TP53 1 R R RADS1C. 2% predisposition P J
MSH6, MUTYH, NBN, PALB2, PMS2, PTEN, SMAD4, STK11, RAD51C, MBRCA2 - MSH6 : _ _ _ B Genes associatedwithLynch = Patients with multiple mutations appeared more likely to be affected with multiple primary
RAD51D and TP53. Mercar-coknaa IR _ _ _ Syndrome (MLH1, MSH2, cancers, although this did not reach significance (p = 0.0881) (Table 2).
MSH6, PMS2, EPCAM ’ . : :
o Sequencing and |arge rearrangement Was perfOrmed for all the BRCA2 - TP53 1 _ _ _ ) = There was no Slgnlﬁcant difference in dage at cancer onset ( <Or zage 50 yearS) (p = 07645)
genes in the panel (large rearrangement only for EPCAM). Bbiallelic MUTYH** _ _ _ W Other genes associated with
j - 5RCA2 "I I cancer redispostion STUDY LIMITATIONS
Patients with Multiple Mutations N B arn 3 cancer predisposition U
, , , , , , *High penetrance genes are: APC, BRCA1, BRCA2, CDH1, MLH1, MSH2, MSH6, CDKN2A, PMS2, TP53, biallelic MUTYH - 170 - 970 f _ : : : :
= Patients with more than one pathogenic mutation were identified. **MUTYH is low penetrance in monoallelic state; biallelic MUTYH causes MUTYH associated polyposis (MAP), a highly  *Represents only biallellic MUTYH carriers who also had a pathogenic mutation on an additional Patient and family phenot.y!o.e data was based o.n heélt.h .mformatlcn collected and
- Patients with biallelic MUTYH mutations were considered to have one ~_Penetrant recessive condition . genePatients with only biallelic MUTYH mutations are not included.  documented on test requisition forms by ordering clinicians.
high-penetrance gene condition and were included in the analyses if B R CONCLUSIONS
found in combination with another pathogenic mutation. Figure 1. Personal Cancer History in Patients with Single vs. Multiple Mutations ~ Table 2. Number of Primary Cancers in Patients with Single vs. Multiple Mutations
. . . . . - 60% ' : . . . .
— 107 patients with a monoallelic MUTYH mutation and a pathogenic < oo W Patients with 1 Mutation Single Mutation (n = 5,703) Multiple Mutations (n=131)** D'SCOVtery Ofcrlf.‘?[.re thellcr;r:)neﬁeletterlous mUtatl'(tmdby Tlfltllgene panel testing confounds
ion i i i . . . : : r rediction n r magni risk.
mutation in another gene were considered tc? have just one m Patients with > 2 Mutations 1 Number of Primary %) Number of Primary %) aCccurate prediction or the pnhenotype or magnitude o
pathogenic mutation and were not included in the analyses. | B Cancer Diagnoses* ° Cancer Diagnoses*® ° = Dual mutation carriers were statistically more likely to be affected with cancer.
= Clinical history was obtained from the test requisition forms D 520619%) [ 29 (22.1%) = Some cases with two high penetrance gene mutations only manifested the phenotype of
submitted by health care provider report on. 31.9% 2747 (48.2%) 68 (51.9%) one of the genes.
festati in mult on carri RN 854 (15.0%) 25(191%) - -
* Phenotype manifestation was assessed in multiple mutation carriers = There was no obvious effect of moderate penetrance genes (e.g., ATM) on high penetrance
by a team of cancer genetics clinicians to determine whether a 208 (3.6%) 7 (5.3%) gene phenotypes.
ent istent wi ons2 RN 55 0.0%) 1(0.8%) . .
patient’s phenotype was consistent with one or both mutations. 12.2% 13.7% 16 (0.3%) 1 (0.8%) = A formal, prospective assessment of the impact of moderate penetrance genes, alone and
= An);]cancer indicated in NCCN gw.delmes .a;a.;soaated w(;thr:nutatlons — > (0 0’4%) — O in combination, on carrier phenotype is needed to identify any definitive effect.
in that gene was counted as consistent with the expected phenotype. o 08% 06% e 06% 0o,
N \ T 1(0.02%) 0 REFERENCES
\ > > ¢ S 0 0 o . o . - .
= Pearson’s chi-square tests were performed to determine a difference kS C 60(0 4 é@o O oY Q’b(\ Q&O . . TOtaIAﬂ:ECted 3.'883 (68.1%) | . Total Affected 102 (77.9%) 1. I?alyo M, I?llarskl R, Axilbund JE, et al. Genetic/Familial ngh—Rlsk Asseﬁs.ment: Breast and (?varlan. NC.CN Clinical Practice
. & \ N ~ *Patients with more than one primary cancer diagnosis of the same type (e.g. breast) are counted Guidelines in Oncology. 2015. http://www.nccn.org/professionals/physician_gls/pdf/genetics_screening.pdf.
between affected status, multiple cancer status, and age of multiple times. Patients with only biallelic MUTYH mutations are not included. 2, Weitzel J, Blazer K, MacDonald D, Culver J, Offit K. Genetics, genomics, and cancer risk assessment: State of the Art and
diagnosis across multiple mutation status. A p-value <0.05 was ~ *Patients with multiple pathogenic mutations were statistically more likely to be affected with cancer compared ~ **Patients with multiple mutations appeared more likely to be affected with multiple cancers, ~ Future Directions in the Era of Personalized Medicine. CA Cancer J Clin. 2011;61(5):327-359.
considered statistically significant. _with patients with one mutation (p=0.017) . No significant differences observed in other comparisons. ~~~~~though this did not reach significance (p=0.0881). ~ Abstract # 1514: Contact JWeitzel@coh.org with additional questions.
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