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The 5% to 10% of breast cancers due to hereditary breast cancer (HBC) genes include
pathogenic or likely pathogenic (P/LP) variants in genes with high (eg, BRCA1, BRCAZ,
PALB2) or moderate (eg, ATM, CHEK?2) penetrance, with lifetime breast cancer risk

of more than 40% and 25% to 30%, respectively.}:2 Risk-reducing mastectomy is a
consideration in female BRCAI, BRCAZ, and PALBZ heterozygotes, in contrast with ATM
and CHEK?Z heterozygotes, per current national practice guidelines.3 The objective of this
study was to evaluate differences in surgical treatment across high- and moderate-penetrance
breast cancer genes with differing clinical recommendations.

Methods |

This case series study was conducted from June 2021 to April 2022. Through the Inherited
Cancer Registry (ICARE),* a registry of individuals with or at risk for inherited cancer
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predisposition, we identified adult females with invasive breast cancer who had a P/LP
variant in BRCA1, BRCAZ, PALB2, ATM, or CHEK?Z. Participants with stage IV disease at
initial diagnosis or with missing surgery data were excluded. Data were collected using
surveys and medical records. Type of surgical treatment (lumpectomy, mastectomy, or
bilateral mastectomy) and family history of breast cancer were compared across the 5 genes
using XZ tests. Genetic testing was categorized as done before surgery (year of surgery

or earlier) or after surgery. Crude and multivariable adjusted logistic regression was used

to assess factors associated with receipt of bilateral mastectomy. Models to calculate the
adjusted odds ratio (AOR) included age (<50 years, =50 years), timing of genetic testing,
family history of breast cancer, and gene. Data were analyzed using SAS Studio, version
9.4; 2-sided P < .05 was significant. The study was approved by Vanderbilt University;
participants provided written informed consent. We followed the reporting guideline for case
series.

We identified 684 adult females with breast cancer and a confirmed P/LP variant in BRCA1
(235 participants), BRCAZ2 (217), PALB2 (121), ATM (50), or CHEKZ2 (61) in the ICARE
registry who met inclusion criteria. Mean age at diagnosis was 53 years (range, 23-83
years.) Participants were predominantly White (623 [91%]), college educated (396 of 580
with available data [68%]), and privately insured (455 [67%]). Family history of breast
cancer was similar across all 5 genes (Table 1), with no association between receipt of
bilateral mastectomy and family history of breast cancer (Table 2). Bilateral mastectomy
was associated with breast cancer diagnosed before age 50 years (AOR, 2.21; 95% Cl, 1.44—
3.40) and genetic testing before surgery (AOR, 5.79; 95% ClI, 3.83-8.76). There were no
significant differences in bilateral mastectomy rates across participants with BRCAI (42%),
BRCAZ (44%), PALBZ2 (45%), ATM (55%) and CHEKZ (43%) P/LP variants (P=.73;
Table 1) or in participants with P/LP variants in high-penetrance (BRCA1, BRCAZ, FALB2)
vs moderate-penetrance (A7TM, CHEK?) genes (191 of 573 participants [33%] vs 40 of 111
[36%]; £=.47). Multivariate logistic regression analysis revealed no association between
receipt of bilateral mastectomy and the gene in which the P/LP variant was detected, after
adjustment for potential confounders (Table 2).

Discussion |

Our findings indicated similar rates of bilateral mastectomy across high- and moderate-
penetrance genes. These results are consistent with findings from single-institution and
state cancer registry studies that reported identification of P/LP variants in both high- and
moderate-penetrance genes was associated with risk-reducing mastectomy.>8 Although we
included a large sample of participants with HBC P/LP variants and robust survey and
medical records data, a limitation of our study is that the results may underestimate true
deviation of care from practice guidelines, given that our study sample chose to participate
in a registry study. It remains important to evaluate this information across diverse
populations and health care settings. Similar rates of bilateral mastectomy across all 5 genes
of varied penetrance are concerning, given that prophylactic contralateral mastectomy for
risk reduction is considered only for high-penetrance genes, per national practice guidelines.
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These findings warrant further evaluation to explore possible overtreatment among patients
with breast cancer who have ATMand CHEKZ P/LP variants.

Funding/Support:

This study was supported by grant 2K12CA090625-22A1 from the National Cancer Institute, National Institutes
of Health (Dr Reid), grant SAC210105 from the Susan G. Komen Foundation (Dr Pal), and a Career Development
Award (2021CDA-540627204) from the American Society of Clinical Oncology (Dr Reid).

Role of the Funder/Sponsor:

The funders had no role in the design and conduct of the study; collection, management, analysis, and interpretation
of the data; preparation, review, or approval of the manuscript; and decision to submit the manuscript for
publication.

References

1. Dorling L, Carvalho S, Allen J, et al. ; Breast Cancer Association Consortium. Breast cancer risk
genes—association analysis in more than 113,000 women. N Engl J Med. 2021;384(5):428-439.
doi:10.1056/NEJM0a1913948 [PubMed: 33471991]

2. Hu C, Hart SN, Gnanaolivu R, et al. A population-based study of genes previously implicated
in breast cancer. N Engl J Med. 2021;384(5):440-451. doi: 10.1056/NEJM0a2005936 [PubMed:
33471974]

3. National Comprehensive Cancer Network. Clinical Practice Guidelines in Oncology Genetic/
Familial High-Risk Assessment: Breast, Ovarian, and Pancreatic. Version 1.2023. National
Comprehensive Cancer Network; September 7, 2022. Accessed June 24, 2022. https://
www.nccn.org/professionals/physician_gls/pdf/genetics_bop.pdf

4. Pal T, Radford C, Weidner A, Tezak AL, Cragun D, Wiesner GL. The Inherited Cancer Registry
(ICARE) initiative: an academic-community partnership for patients and providers. Oncology
Issues. 2018;33(6):54—63. doi:10.1080/10463356.2018.1525993

5. Dettwyler SA, Thull DL, McAuliffe PF, et al. Timely cancer genetic counseling and
testing for young women with breast cancer: impact on surgical decision-making for
contralateral risk-reducing mastectomy. Breast Cancer Res Treat. 2022;194(2):393-401.
doi:10.1007/s10549-022-06619-y [PubMed: 35596825]

6. Bergstrom C, Pence C, Berg J, et al. Clinicopathological features and outcomes in individuals with
breast cancer and ATM, CHEKZ2, or PALB2 mutations. Ann Surg Oncol. 2021;28(6):3383-3393.
doi:10.1245/s10434-020-09158-2 [PubMed: 32996020]

1duosnuepy Joyiny

1duosnuep Joyiny

JAMA Oncol. Author manuscript; available in PMC 2023 January 20.


https://www.nccn.org/professionals/physician_gls/pdf/genetics_bop.pdf
https://www.nccn.org/professionals/physician_gls/pdf/genetics_bop.pdf

Page 4

Reid et al.

‘(A1o1s1y Ajiwey ou ‘a1) sanirejal 82163p-pliyl 10 ‘~-puodss *-1siiy ou () pue ‘aAne|al 8aibap-pliy)
T 1588 18 (£) ‘annleal 9a1Bap-puodas T 1ses) 1e () ‘anne|al aaibap-1siyy T 1ses] 1e (T) :490ued 1sealq JO AI0ISIY B UIIM BAIIR|3] 1585019 8U) U0 paseq saliobared aAIsnjoxa Ajjeninw ¢ ol paziiobare)

q

‘JuBIS{ed PUB ‘0Z1IS3A ‘UBIPU| UISISET Patedlpul pue Xog 13} & Ul adel 113y} a1m o} pardwold a1am JaylQ,, paroalas oym siuedioned
¢ 8y "uonejndod Apnis ay1 J0 sonstIBIoRIRYD J1ydelBowsp 8yl MOYS 01 PaPNJOUL 1M BIep 8Say) ‘SaIIIDIUYI8 PUe S8el |[e JO sfenpiAlpul 01 uado si Ansifisy Jsoued paiiayul 8y L ‘A8AINs ay) uo Bto%_.twmm

(190 (OF (92 (9) et (6) ¢z (8) es aa1Bap payL
. (s2) st o) et (62) s& (12) 85 (62) 69 (82) 681 aa1Bap puodss
¥ (6€) v2 (z9) 9¢ (ev) 25 (e9) v1T (sv) sot (Lv) T2e aa.bop Js114
(se) st (81) 6 (o) L2 (s1) 2 (1) 6 (87) zet Alosty Ajiurey
Q_mocmo 1sealq Ylm sanllelay
09 (6€) ve (82) v1 (ov) 8¥ (9e) 62 (ov) g6 (8e) 09z Adesayjoipes panassy
(1) T9/8 (8¢) 0s/6T (S2) TeTioe (€2) L12/0S (e2) gezies  (€2) ¥89/09T Buissiw eeq
. (ev) es/ee (s9) TenLT (sv) T6/TY (¥¥) 29T/€L (ev)estiL  (vv) vesinee Awoaisew [essre)ig
& (T1) €5/9 (eT) TEMV (1) T6/ET (02) LoT/vE (81) 2sT/ee (LT) ¥2G/06 AwoyoaiseN
(sv) esve (ce) Tes0T (T) 16/L€ (9€) £9T/09 (ov) z81/eL  (6€) ves/eoe AwojoadwinT
A1abins Ja2ued ISBAIq 18114
(OF (C)F 99 Me (€) 2 (€) ez umouun
0 0 M mr (0N (OF3 Jayio
I (s6) 85 (c6) v (88) 901 (v6) €02 (e8) 012 (16) €29 AUUM
0 @1 (99 (13 (2ot (9) ze oelg
0 0 (@¢ Mt (OX My uelsy
mb_o_:_.tw pue adey
WwN (22-82) 15 (92-9¢) 85 (e8-€2) ¥5 (¢8-12) ¥S (v2-€2) 05 (e8-€2) €5 A '(abuei) ueaw ‘sisoubelp 1a0ued Isealq 1siiy Je aby
anead  (T9=U)g¥IHD (0S=u) LY (TZT=u)egTvd (Te=u)gvodd (Sez=u)Tvodd 89=N) IV o1s1ePR YD

sjuediiired Jo (%) 'ON ‘IUeleA YlImaueD

Author Manuscript

‘Tal1qeL

Author Manuscript

Author Manuscript

uoneindod Apnis ayl Jo sansLIsdRIRYD

Author Manuscript

; available in PMC 2023 January 20.

JAMA Oncol. Author manuscript



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Reid et al.

Table 2.

Multivariate Logistic Regression for Bilateral Mastectomy

OR (95% CI)

Variable

Unadjusted

Adjusted

Age at first breast cancer diagnosis, y

<50

2.97 (2.03-4.35)

2.21 (1.44-3.40)

250

1 [Reference]

1 [Reference]

Timing of genetic testing

Before surgery

6.65 (4.45-9.92)

5.79 (3.83-8.76)

After surgery

1 [Reference]

1 [Reference]

Family history of breast cancer

No family history

1 [Reference]

1 [Reference]

First-degree relative

0.89 (0.53-1.48)

1.03 (0.57-1.87)

Second-degree relative

1.05 (0.59-1.84)

0.99 (0.52-1.88)

Third-degree relative

0.58 (0.26-1.28)

0.63 (0.25-1.56)

Gene with variant

BRCAIor BRCAZ

1 [Reference]

1 [Reference]

ATM

1.45 (0.66-3.18)

1.62 (0.66-3.95)

CHEKZ2

0.97 (0.53-1.78)

1.23 (0.63-2.42)

PALB2

1.03 (0.63-1.67)

1.32 (0.76-2.29)

Abbreviation: OR, odds ratio.
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