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Questions

What is the effectiveness of adding breast magnetic resonance imaging (MRI) to standard
screening (mammography) compared to screening mammography alone?

Does the addition of breast MRI to standard screening detect breast cancer at an earlier
stage?

What is the optimal frequency of MRI screening?

Are there subgroups (risk category, age, or breast density) that benefit more from MRI
screening than do others?

What harms are associated with MRI screening, and are there any relative or absolute
contraindications to its use?

In the presence of an abnormal finding seen only on MRI imaging, what is the optimal
workup and follow-up after screening?

Target Population

Women at very high risk for breast cancer, ‘very high risk’ being defined as:

1. Known mutation in BRCA1, BRCA2 or other gene predisposing to a markedly elevated
breast cancer risk.

2. Untested first-degree relative of a carrier of such a gene mutation
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3. Family history consistent with a hereditary breast cancer syndrome and estimated
personal lifetime cancer risk >25%.

4. High-risk marker on prior biopsy (atypical ductal hyperplasia, atypical lobular
hyperplasia, lobular carcinoma in situ [LCIS]) or previous breast cancer.

5. Radiation therapy to chest (before age 30 and at least eight years previous but
screening would not start before age 30. [e.g., a patient who is 35 and had radiation
at age 29 would be eligible when she is 37. A patient who is 26 and had radiation at
age 18 would be eligible at age 30. A patient who is 40 and had radiation at age 31 is
not eligible]).

RECOMMENDATIONS
(The recommendations were slightly modified with respect to risk category 5 during the
2017 ENDORSEMENT)

MRI in addition to mammography is recommended for women in target population risk
categories 1, 2, 3, and 5 above. The evidence is insufficient to recommend MRI screening
for patients in risk category 4.

Multiple studies, four in abstract form, were identified that evaluated MRI in comparison to
mammography in women at high risk for breast cancer. These studies all found superior
sensitivity for the detection of breast cancer with MRl compared to mammography. MRI
was also found by most studies to have inferior specificity to mammography, with higher
recall and biopsy rates associated with MRI.

A meta-analysis done by the Working Group in 2007 of eight studies with the necessary
data found MRI to have numerically superior discriminatory power overall compared to
mammography in determining the true breast cancer status of high-risk women. The
summary sensitivity was 80.1% (95% confidence interval [CI] 73.3% to 85.8%) for MRI and
36.8% (95% Cl 29.6% to 44.5%) for mammography. The summary specificity was 93.0% (95%
Cl 92.5% to 93.6%) for MRI and 97.5% (95% Cl 97.1% to 97.8%) for mammography. The
overall diagnostic odds ratio for MRl was 77.338 (95% Cl 29.117 to 205.41) versus 32.003
(14.633 to 69.989) for mammography. Due to the limited number of studies included, a
direct statistical comparison of the two modalities was not possible.

e Added to the 2017 Endorsement: The risk of breast cancer by age 50 years is comparable

to BRCA1 mutation carriers in category 5 patients; namely 35% and 31% in Hodgkin’s
Lymphoma survivors and BRCA1 carriers, respectively (Moskowitz CS, Chou JF, Wolden SL,
et al. Breast cancer after chest radiation therapy for childhood cancer. J Clin Oncol.
2014;32(21):2217-23).

Expert Opinion and Qualifying Statements

While there is insufficient evidence at this time to make a definitive recommendation
regarding the appropriate screening frequency, it is the opinion of the Working Group that
women should be screened annually, as this was the frequency typical of the identified
studies on which the recommendation for screening is based.

While there is insufficient evidence at this time to make a definitive recommendation
regarding the ages of patients who should be screened, it is the opinion of the Working
Group that women should be screened annually from 30 to 69 years of age. Age 30 is an
appropriate age to begin screening as women at that age with BRCA mutations are at much
greater risk of breast cancer than women aged 50 and older in the general population. Age
69 is an appropriate age to end screening because: the relative risk of cancer decreases
with age in the population at hereditary risk; mammographic sensitivity increases with
age; very few subjects were included in the studies greater than age 69; and the evidence
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for mortality reduction from screening in the general population is lacking for women older
than age 70.

Expert opinion and qualifying statements modified in the 2017 Endorsement:

= |t is the opinion of the Working Group that the benefits of MRI in terms of increased
sensitivity outweigh the potential harms of higher recall rates and biopsy rates for all
women in risk category 5 who received >20 Gy radiation before the age of 30. For this
group, screening should begin at age 30 or eight years after the chest irradiation,
whichever is later, as the risk for breast cancer does not increase significantly until eight
years after treatment (Koo E, Henderson MA, Dwyer M, Skandarajah AR. Management and
prevention of breast cancer after radiation to the chest for childhood, adolescent, and
young adulthood malignancy. Ann Surg Oncol. 2015 Dec;22 Suppl 3:5545-51).

= The Children’s Oncology Group’s Long-Term Follow-Up Guidelines for Survivors of
Childhood, Adolescent, and Young Adult Cancer (http://www.survivorshipguidelines.org/)
recommends that for patients in risk category 5, annual screening with both mammography
and MRI begin at age 25, a starting age consistent with U.S. MRI screening guidelines for
the other high risk groups (National Comprehensive Cancer Network. Breast Cancer
Screening and Diagnosis [Version 1.2017]
https://www.nccn.org/professionals/physician_gls/pdf/breast-screening.pdf. Accessed 20
November 2017). This (Ontario) Working Group, however, did not find justification for
screening from age 25 in this group (or any of the other high risk groups). In particular, a
review of one prospective and 3 retrospective studies published since 2011 that looked at
the results of adding MRI to mammography for screening risk category 5 found only 3 cases
of breast cancer detected before age 30 out of a total of 51 cases and all 3 of these were
detected by both MRI and mammaography (See Section 4 for additional information).

= With respect to risk category 4, there are preliminary data that a subgroup of patients in
risk category 4 might benefit from the addition of MRI to mammography (e.g., women who
in addition to a high risk benign biopsy or previous breast cancer, also have breast density
>50% and a family history of breast cancer though insufficient to put them in category 3
[Nadler M, Al-Attar H, Warner E, et al. MRI surveillance for women with dense breasts and
a previous breast cancer and/or high risk lesion. Breast. 2017 Aug;34:77-82]). The Expert
Panel members, however, consider the evidence to be insufficient to recommend MRI
screening for risk category 4.

Funding
The PEBC is supported by Cancer Care Ontario (CCO) and the Ontario Ministry of Health and Long-Term
Care. All work produced by the PEBC is editorially independent from its funding agencies.

Copyright
This evidence-based series is copyrighted by Cancer Care Ontario; the series and the illustrations
herein may not be reproduced without the express written permission of Cancer Care Ontario. Cancer
Care Ontario reserves the right at any time, and at its sole discretion, to change or revoke this
authorization.

Disclaimer
Care has been taken in the preparation of the information contained in this document. Nonetheless,
any person seeking to apply or consult the evidence-based series is expected to use independent
medical judgment in the context of individual clinical circumstances or seek out the supervision of a
qualified clinician. Cancer Care Ontario makes no representation or guarantees of any kind whatsoever
regarding their content or use or application and disclaims any responsibility for their application or
use in any way.
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