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Invasive breast cancer and breast cancer death after non-screen

detected ductal carcinoma in situ

Is it time for risk based screening and follow-up after a ductal carcinoma in situ diagnosis?
Marjanka K Schmidt, "7 Esther H Lips, ' Renée SJM Schmitz, -2 Ellen Verschuur,  Jelle Wesseling'-?

Breast cancer screening began in the 1990s, with the
aim of detecting invasive breast cancer early and
reducing breast cancer deaths.’ Rates of breast cancer
deaths have declined over recent decades due to a
combination of better systemic treatments, increased
awareness, and screening.” 4 However, since the
introduction of screening, incidence of ductal
carcinoma in situ (known as DCIS) has increased
substantially, accompanied by growing concerns
about overdiagnosis and overtreatment.> 7 Moreover,
arecent meta-analysis of randomised trials evaluating
cancer screening programmes questioned the net
benefit of screening in reducing cancer mortality.®

Although breast cancer screening attendance is high
in the UK (70%),° a substantial number of women
present with non-screen detected ductal carcinoma
in situ: women too young or too old for official
screening programmes, eligible women who do not
attend screening, or eligible women who develop
ductal carcinoma in situ between screens (interval
carcinoma). In a linked paper,'° Mannu and
colleagues (doi:10.1136/bmj-2023-075498) report
interesting data for 27 543 women with ductal
carcinoma in situ detected outside the NHS breast
screening programme between 1990 and 2018. In their
cohort study, most women with non-screen detected
ductal carcinoma in situ died of causes other than
breast cancer (n=3950); 908 died of breast cancer.
However, standardised rates of both invasive
ipsilateral breast cancer and breast cancer death were
four times higher among women with non-screen
detected ductal carcinoma in situ than among women
in the general population. Risk of these outcomes
remained high for many years after a ductal
carcinoma in situ diagnosis.

Who are these women with non-screen detected
ductal carcinoma in situ, and is their mortality
different from those who had their cancer detected
at screening? Mannu and colleagues found that
women with non-screen detected ductal carcinoma
in situ were 1.37 times more likely to die from breast
cancer (95% confidence interval 1.17 to 1.60) than
women with screen detected carcinoma in the same
age range (50-64 years).'° Importantly, the absolute
difference in 25 years cumulative risk of breast cancer
death between the two groups within the 50-64 age
range was small at 0.6% (6.5% for screened v 5.9%
for non-screened women). The study supports earlier
studies from the UK, US, and the Netherlands,
reporting that the cumulative risk of dying from
breast cancer for women with ductal carcinoma in
situ is in the range of 2-3% over 10-20 years.” '* 1

About half of the 27 543 women with non-screen
detected carcinoma were outside the screening age
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range, including 9903 who were younger than 50
years. The increase in mortality rate relative to the
general population (of similar age) was greatest
among women younger than 45 years. Equally
important is the route of detection: some ductal
carcinoma in situ may have been symptomatic, others
may have been detected due to a family history of
breast cancer, through opportunistic screening, or
were incidental findings. Different routes of detection
may be associated with varying risks of invasive
ipsilateral (and contralateral) breast cancer and
breast cancer death. Although Mannu and colleagues
acknowledge the lack of this information in their
study,'© investigations into the detection mode are
important in follow up studies.

Choice of treatment for ductal carcinoma in situ does
not seem to affect mortality in non-screened women
with ductal carcinoma in situ. Mastectomy was
associated with a lower risk of ipsilateral invasive
breast cancer over 25 years compared with breast
conserving surgery, but this reduction did not
translate into lower risk of breast cancer death.’® A
likely reason being that contralateral breast cancers
also contribute to breast cancer death rates and
treatments for invasive breast cancer are increasingly
effective at preventing breast cancer deaths.’3 1>

Mannu and colleagues’ study supports the assertion
that some types of ductal carcinoma in situ (which
are yet to be classified) should be considered a long
term risk factor for any (ipsilateral and contralateral)
invasive breast cancer, especially when diagnosed
at a young age. Opportunities for more personalised
risk based approach to breast cancer screening might
be possible, especially for younger women. However,
other factors need to be considered, including family
history and hereditary genetic variants.'®'7 Some risk
based screening strategies are already being
evaluated.’® 9 Screening modalities, including
mammograms, can also be used to develop and test
Al based algorithms to help predict future risk of
invasive breast cancer or death among women with
a ductal carcinoma in situ diagnosis,?° although the
value for those predictors in younger women is not
yet clear.

In conclusion, the study of Mannu and colleagues is
highly relevant for three reasons. Firstly, to showcase
the often overlooked risks of non-screen detected
ductal carcinoma in situ in the context of the ongoing
debate about ductal carcinoma in situ overdiagnosis
and overtreatment. Secondly, because the results
suggest that longer follow-up after ductal carcinoma
in situ might be recommended because risks remain
high for a long period after diagnosis. Finally,
because the study provides essential information for
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further development of personalised risk based screening strategies.

Competing interests: The BMJ has judged that there are no disqualifying financial ties to commercial
companies. The authors declare the following other interests: none. EV is a patient advocate involved
in the CRUK and Dutch Cancer Society funded Precision project. Further details of The BMJ's policy on
financial interests is here: https;//www.bmj.com/sites/default/files/attachments/resources/2016/03/16-
current-bmj-education-coi-form.pdf.

Peer review and provenance: Commissioned; not externally peer reviewed.

1 Independent UK Panel on Breast Cancer Screening. The benefits and harms of breast cancer
screening: an independent review. Lancet 2012;380:-86.
doi: 10.1016/S0140-6736(12)61611-0 pmid: 23117178

2 vander Meer DJ, Kramer |, van Maaren MC, etal. Comprehensive trends in incidence, treatment,
survival and mortality of first primary invasive breast cancer stratified by age, stage and receptor
subtype in the Netherlands between 1989 and 2017. Int J Cancer 2021;148:-303.
doi: 10.1002/ijc.33417 pmid: 33252836

3 Dafni U, Tsourti Z, Alatsathianos I. Breast Cancer Statistics in the European Union: Incidence and
Survival across European Countries. Breast Care (Basel) 2019;14:-53.
doi: 10.1159/000503219 pmid: 31933579

4 Jani C, Salcicciol I, Rupal A, etal. Trends in breast cancer mortality between 2001 and 2017: an
observational study in the European Union and the United Kingdom. JCO Glob Oncol2021;7:-93.
doi: 10.1200/G0.21.00288 pmid: 34910553

5 Autier P, Boniol M, Koechlin A, Pizot C, Boniol M. Effectiveness of and overdiagnosis from
mammography screening in the Netherlands: population based study. BM/ 2017;359..
doi: 10.1136/bm.j5224 pmid: 29208760

6 Ward EM, DeSantis CE, Lin CC, etal. Cancer statistics: breast cancer in situ. CA Cancer J Clin
2015;65:-95. doi: 10.3322/caac.21321 pmid: 26431342

7 Bleyer A, Welch HG. Effect of three decades of screening mammography on breast-cancer
incidence. N Engl ] Med 2012;367:-2005. doi: 10.1056/NEJM0a1206809 pmid: 23171096

8 Bretthauer M, Wieszczy P, Lgberg M, etal. Estimated lifetime gained with cancer screening tests:
a meta-analysis of randomized clinical trials. JAMA Intern Med 2023;183:-203.
doi: 10.1001/jamainternmed.2023.3798 pmid: 37639247

9 Mannu GS, Wang Z, Broggio J, etal. Invasive breast cancer and breast cancer mortality after
ductal carcinoma in situ in women attending for breast screening in England, 1988-2014:
population based observational cohort study. BM/2020;369:.
doi: 10.1136/bm;}.m1570 pmid: 32461218

10 Mannu GS, Wang Z, Dodwell D, Broggio J, Charman J, Darby SC. Invasive breast cancer and
breast cancer death after non-screen detected DCIS: cohort study of all 27 543 women with
non-screen-detected DCIS in England from 1990 to 2018. BM/;2024:e075498.

1 Elshof LE, Schmidt MK, Rutgers EJT, van Leeuwen FE, Wesseling J, Schaapveld M. Cause-specific
mortality in a population-based cohort of 9799 women treated for ductal carcinoma in situ. Ann
Surg 2018;267:-8. doi: 10.1097/SLA.0000000000002239 pmid: 28375855

12 Giannakeas V, Sopik V, Narod SA. Association of a diagnosis of ductal carcinoma in situ with
death from breast cancer. JAMA Netw Open 2020;3:62017124.
doi: 10.1001/jamanetworkopen.2020.17124 pmid: 32936299

13 Early Breast Cancer Trialists’ Collaborative Group (EBCTCG). Anthracycline-containing and
taxane-containing chemotherapy for early-stage operable breast cancer: a patient-level
meta-analysis of 100 000 women from 86 randomised trials. Lancet 2023;401:-92.
doi: 10.1016/S0140-6736(23)00285-4 pmid: 37061269

14 Early Breast Cancer Trialists’ Collaborative Group (EBCTCG). Aromatase inhibitors versus tamoxifen
in premenopausal women with oestrogen receptor-positive early-stage breast cancer treated
with ovarian suppression: a patient-level meta-analysis of 7030 women from four randomised
trials. Lancet Oncol 2022;23:-92. doi: 10.1016/S1470-2045(21)00758-0 pmid: 35123662

15 Early Breast Cancer Trialists’ Collaborative group (EBCTCG). Trastuzumab for early-stage,
HER2-positive breast cancer: a meta-analysis of 13 864 women in seven randomised trials.
Lancet Oncol 2021;22:-50. doi: 10.1016/51470-2045(21)00288-6 pmid: 34339645

16 van den Broek JJ, Schechter CB, van Ravesteyn NT, etal. Personalizing Breast Cancer Screening
Based on Polygenic Risk and Family History. / Natl Cancer Inst 2021;113:-42.
doi: 10.1093/jnci/djaa127 pmid: 32853342

17 Petridis C, Arora |, Shah V, etal. Frequency of pathogenic germline variants in BRCAT, BRCA2,
PALB2, CHEK2 and TP53 in ductal carcinoma in situ diagnosed in women under the age of 50
years. Breast Cancer Res 2019;21.. doi: 10.1186/513058-019-1143-y pmid: 31060593

18 Roux A, Cholerton R, Sicsic J, etal. Study protocol comparing the ethical, psychological and
socio-economic impact of personalised breast cancer screening to that of standard screening in
the “My Personal Breast Screening” (MyPeBS) randomised clinical trial. BMC Cancer 2022;22:.
doi: 10.1186/512885-022-09484-6 pmid: 35524202

19 Eklund M, Broglio K, Yau C, Connor JT, Stover Fiscalini A, Esserman LJ. The WISDOM personalized
breast cancer screening trial: simulation study to assess potential bias and analytic approaches.
JNCI Cancer Spectr 2019;2:pky067. doi: 10.1093/jncics/pky067 pmid: 31360882

20 Taylor-Phillips S, Seedat F, Kijauskaite G, etal. UK National Screening Committee’s approach to
reviewing evidence on artificial intelligence in breast cancer screening. Lancet Digit Health
2022;4:-65. doi: 10.1016/52589-7500(22)00088-7 pmid: 35750402

2 the bmyj | BMJ 2024;384:¢22 | doi: 10.1136/bmj.cl22


https://www.bmj.com/sites/default/files/attachments/resources/2016/03/16-current-bmj-education-coi-form.pdf
https://www.bmj.com/sites/default/files/attachments/resources/2016/03/16-current-bmj-education-coi-form.pdf

