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ABSTRACT
Introduction The National Health Service (NHS) Breast 
Screening Programme aims to detect cancer earlier when 
treatment is more effective but can harm women by over 
diagnosing and overtreating cancers which would never 
have become symptomatic. As well as breast cancer, a 
spectrum of atypical epithelial proliferations (atypia) can 
also be detected as part of screening. This spectrum 
of changes, while not cancer, may mean that a woman 
is more likely to develop breast cancer in the future. 
Follow- up of atypia is not evidence based. We currently 
do not know which atypia should be detected to avoid 
future cancer. This study will explore how atypia develops 
into breast cancer in terms of number of women, time 
of cancer development, cancer type and severity, and 
whether this varies for different types of atypia.
Methods and analysis The Sloane cohort study began 
in April 2003 with ongoing data collection including atypia 
diagnosed through screening at screening units in the UK. 
The database for England has 3645 cases (24 September 
2020) of epithelial atypia, with follow- up from 1 to 15 
years. The outcomes include subsequent invasive breast 
cancer and the nature of subsequent cancer. Descriptive 
statistics will be produced. The observed rates of breast 
cancer at 1, 3 and 6 years for types of atypia will be 
reported with CIs, to enable comparison to women in the 
general population. Time to event methods will be used 
to describe the time to breast cancer diagnosis for the 
types of atypia, including flexible parametric modelling 
if appropriate. Patient representatives from Independent 
Cancer Patients’ Voice are included at every stage of the 
research.
Ethics and dissemination The study has received 
research ethics approval from the University of Warwick 
Biomedical and Scientific Research Ethics Committee 
(BSREC 10/20–21, 8 October 2020), Public Health England 
office for data release approvals (ODR1718_313) and 
approval from the English Breast Research Advisory 
Committee (BSPRAC_031). The findings will be 
disseminated to breast screening clinicians (via journal 

publication and conference presentation), to the NHS 
Breast Screening Programme to update their guidelines on 
how women with atypia should be followed up, and to the 
general public.

INTRODUCTION
Rationale
In England, breast cancer screening is 
offered every 3 years to women aged 50–70. 
In 2018/2019, 2.23 million women were 
screened within the National Health Service 
(NHS) Breast Screening Programme 
(NHSBSP)1 and nearly 85 000 screened 
women (3.8%) were referred for further 
tests due to a potential abnormality detected 
at initial screening.1 Breast screening aims 
to decrease mortality by detecting breast 
cancer earlier. A key harm of breast cancer 
screening is overdiagnosis of cancer which 
would never have presented symptomati-
cally in the woman’s lifetime. Around 3000 
women each year have breast cancer over 
diagnosed and are overtreated because of 

Strengths and limitations of this study

 ► Large prospective cohort study, April 2003 to pres-
ent, with long follow- up allows detection of subse-
quent cancers.

 ► The Sloane database has standardised reporting 
and high completion.

 ► No systematic inclusion or random selection of 
all incidents of women diagnosed with atypia at 
screening.

 ► Observational analysis introduces risk of bias from 
measured and unmeasured confounding.
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breast screening.2 Biopsies in referred women detect a 
rapidly increasing number of atypical epithelial prolifer-
ations (atypia(s)). Atypias are a heterogeneous group of 
abnormalities, which are not cancer but carry a low but 
significant rate of associated malignancy, necessitating 
increased sampling (either surgical or vacuum- assisted 
needle biopsy) to allow more representative histological 
examination of the area. Owing to improvements in tech-
nology we can now detect many smaller lesions3 and more 
lesions are classified as atypia. Atypia is diagnosed in 
5%–10% of core needle biopsies performed as part of the 
NHSBSP.4 5 Detecting these lesions has uncertain benefit 
because of insufficient evidence on their risk of subse-
quent development into breast cancer. Furthermore, it 
is not clear what type of cancers subsequently develop, 
and only women with faster growing cancer types benefit 
from more frequent screening. This information is key 
to optimising follow- up and subsequent screening. There 
is also huge intercentre variability in amount of atypia 
detected. There are no current guidelines for follow- up 
after excision of atypia in England.6 Some centres under-
take annual surveillance mammography for 5 years, but 
the NHSBSP is not willing to issue guidance or provide 
funding for surveillance until there is more research, in 
particular from analysis of the Sloane atypia data.6 This 
study will undertake the first analysis of the Sloane atypia 
data. We will report the proportion of women with atypia 
who develop breast cancer by type of atypia and in what 
time frame to enable policy- makers to decide which 
type of atypia should be followed- up after screening, if 
any, and which women should be provided with annual 
surveillance mammography.

Available evidence and the evidence gap
Atypia represents a group of diverse abnormalities, 
including atypical ductal hyperplasia (ADH) or atypical 
intraductal epithelial proliferation, flat epithelial atypia 
(FEA), and lobular in situ neoplasia (LISN: atypical 
lobular hyperplasia (ALH) and lobular carcinoma in situ 
(LCIS)). These abnormalities are not malignant them-
selves, however, cancer can coexist with the lesion,5 7 and 
the presence of atypia has been found to confer a 3 to 
4 times increased risk of subsequent breast cancer over 
time.8 9

Pre- 2015, information about subsequent risk of breast 
cancer consequent on a diagnosis of atypia was based on a 
small series of case control studies.10 A 2011 meta- analysis 
of 238 ADH cases and 135 ALH cases reported that, rela-
tive to non- proliferative disease, the risk for women with 
ALH [OR 5.14, 95% CI (3.52 to 7.52)] may be higher than 
for women with ADH (OR 2.93, 95% CI (2.16 to 3.97)).11 
A further meta- analysis in 20158 reported a summary rela-
tive risk for atypia in general of 3.93 (95% CI (3.24 to 
4.76)), based on 13 studies.

More recently there have been four studies3 9 12 13 inves-
tigating pure, and three studies14–16 investigating mixed, 
forms of atypia. Studies of pure atypia have limited appli-
cability because they were based on cohorts from the 

USA where diagnostic and follow- up procedures differ 
from the UK. Studies investigating mixed forms of atypia 
were mainly small (2823 to 69816 women) and heteroge-
neous, using different length of follow- up and different 
comparators (women with benign biopsies vs women 
without benign breast disease). Evidence from the UK is 
minimal and the only study from elsewhere in Europe, 
where management, pathology guidelines and quality 
assurance are similar to the UK, is small with 115 cases.15 
The published literature suggests a variable risk of malig-
nancy due to presence or absence of atypia,15 observation 
versus excision of atypia,12 and due to different atypia 
subtypes.14–16 Risk is three times greater for ipsilateral 
rather than contralateral cancer, suggesting some atypias 
are a true precursor rather than a general risk factor for 
development of invasive disease.12 17 The long- term risk 
of cancer in patients with FEA appears to be lower than 
other atypical epithelial proliferations and may indeed be 
negligible and not warrant surveillance mammography at 
the same frequency as that presently undertaken for ADH 
and LISN.3

The variable risk of malignancy in different series could 
also be attributable to statistical error due to small sample 
sizes, chemoprevention in some women in a number of 
cohort studies, and lack of uniform reporting of benign 
breast disease between pathologists and institutions 
leading to bias in the available evidence.7 8 Further weak-
nesses in the available evidence concern insufficient infor-
mation on patient age, time to progression and mode of 
detection of future cancer.

Formulating a robust management strategy, when the 
published risk of malignancy of an atypia ranges widely, 
is challenging. Furthermore, the evidence on the type 
and severity of subsequent breast cancer is scarce. Only 
Hartmann et al16 described the subsequent cancers in any 
detail. However, this study from the USA only included 
698 women with ADH and/or ALH, where detection and 
treatment regimens are significantly different to the UK. 
For both ADH and ALH there was a predominance of 
invasive ductal cancers; 69% were grade 2 or grade 3% 
and 25% were node positive. It is, therefore, difficult to 
know how conservative or aggressive management path-
ways should be for the different subgroups of atypia.

There is currently no accepted international consensus 
regarding the definitive management of atypia following 
their identification. This large- scale study of atypia from 
the Sloane cohort study using the English screening 
programme data will provide robust and generalisable 
evidence from which to design tailored management 
strategies for individual patients with atypia.

Study objectives
1. To characterise atypia in terms of type, method of in-

vestigation and women’s demographics.
2. To determine breast cancer risk over time by type of 

atypia.
3. To characterise the nature of subsequent cancers de-

tected, and their prognostic features.
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4. To communicate results to clinicians and women.
5. To recommend changes to the NHSBSP quality 

standards.

METHODS AND ANALYSIS
We will report the study according to the REporting 
of studies Conducted using Observational Routinely- 
collected health Data (RECORD) statement, an exten-
sion to the Strengthening the Reporting of Observational 
Studies in Epidemiology guidelines.18

Data sources, cleaning, and linkage
The Sloane atypia project is a prospective cohort of atypia 
diagnosed through UK NHSBSP screening from April 
2003 to the present.19 For this analysis, English screening 
units are included with radiology, histopathology, surgery 
and radiotherapy proformas. Data include age at diag-
nosis, mammographic features, biopsy method, histolog-
ical features, surgical treatment, adjuvant treatment and 
vital status.

The data will be extracted and prepared by the Sloane 
Project team with patient identifiers removed before 
being uploaded for researchers based at the University 
of Warwick who will undertake the analysis and lead 
the publication and dissemination of findings. Data 
are entered onto the Sloane database at Public Health 
England, which has built- in integrity checks, which are 
run, along with extra validation checks, for each data 
request. Missing data items are subsequently completed 
as far as possible.

As part of the Sloane Project follow- up methodology, 
subsequent development of breast cancer has already 
been identified by matching women by NHS number 
and date of birth to the English Cancer Registry held by 
the National Cancer Registration and Analysis Service 
(NCRAS). The Sloane follow- up data are accessed via the 
internal Data Sharing Agreement between the NCRAS 
and the NHSBSP. The atypia cases will also be matched 
to the Mortality and Birth Information System to collect 
mortality data for censoring follow- up, and the Breast 
Screening Data Repository for information on invitation 
and attendance at subsequent screening mammography 
appointments. All linkage will have been done by the 
Sloane Project team prior to data being sent to Warwick 
University and no further linkage will be required. The 
full dataset will be transferred to researchers at Warwick 
University for an anticipated start date of analysis of 1 
December 2021.

Inclusion and exclusion criteria
All women identified as having epithelial atypia in the 
Sloane database will be included; this includes patients 
with ADH, LISN (both ALH and LCIS) and FEA. Women 
will be followed up until the earliest of: date of death, date 
of first further event (diagnosis of ductal carcinoma in 
situ (DCIS) and/or invasive breast cancer in either breast 
or metastatic breast cancer), or 31 March 2018. We will 
exclude: bilateral primary cases or the ‘best prognosis’ 

atypia of the bilateral primaries; patients where DCIS was 
present in addition to the atypia; pleomorphic LCIS (as 
these are managed akin to DCIS); those with an unknown 
type of atypia; cases not from England; and patients 
without follow- up until 31 December 2018.

Outcomes
The primary outcome will be subsequent invasive breast 
cancer per 1000 women diagnosed with atypia at 3 
years and 6 years following atypia diagnosis (1 year is a 
secondary outcome). Secondary outcomes include subse-
quent ipsilateral breast cancer; subsequent contralateral 
breast cancer; and nature of subsequent cancer (type, 
grade, size and nodal status).

Analysis
We will provide descriptive statistics including numbers 
with each type of epithelial atypia (LISN (which includes 
lobular neoplasia (LN) in the Sloane database), ADH and 
FEA); years of follow- up; age when atypia was detected; 
screening round when atypia was detected; diagnostic 
pathway; treatment received for the atypia (including 
number receiving mastectomy, multiple operations, 
endocrine treatment). We will show graphically how diag-
nostic pathway and treatment received have changed 
over time and consider potential implications of this as a 
confounder for length of follow- up. We will also produce 
summary statistics of the outcomes, for the whole cohort 
and by type of atypia.

We will investigate the histological nature of cancers 
detected by providing tabular summaries showing total 
number of cancers detected for all atypia groups (split-
ting LISN into LCIS and ALH when possible) and by 
providing characteristics of those cancers. These char-
acteristics will include grade of DCIS and/or invasive 
carcinoma, size of the cancer, number of involved nodes, 
Nottingham Prognostic Index (for invasive tumours if 
data allows), ipsilateral or contralateral presentation, and 
screen or symptomatic detection (if data allows). We will 
also report number of deaths from breast cancer and 
deaths from other causes.

The primary analysis is to ascertain the breast cancer 
rate in the years following screening in women with atypia. 
We will calculate the rate, with a 95% CI, at the 3- year and 
6- year time points, after the first and second rounds of 
screening post atypia diagnosis. This will include interval 
cancers and cancers detected at screening. We will then 
compare the 3- year rate estimate and CI with the 3- year 
rate for the general population, which will be matched 
as closely as possible to the Sloane cohort. We will discuss 
issues related to the comparison of rates from different 
cohorts. This analysis will be repeated for three types of 
atypia (ADH, FEA and LISN) separately.

The secondary analyses will be in two parts. First, we 
will analyse the rate at 1 year similarly to the analysis of 
the 3- year and 6- year rates in the primary analysis. We 
will then describe the rates at all three time points by age 
at atypia diagnosis to see if there are any indications of 

 on F
ebruary 22, 2022 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-058050 on 7 January 2022. D

ow
nloaded from

 

http://bmjopen.bmj.com/


4 Jenkinson D, et al. BMJ Open 2022;12:e058050. doi:10.1136/bmjopen-2021-058050

Open access 

different results for women of different ages. Second, we 
will consider the time since atypia diagnosis that a breast 
cancer diagnosis was made. We will calculate the rates 
of cancer detection, with 95% CIs, over the follow- up 
period for the whole cohort and for the 3 types of atypia, 
with corresponding risk tables featuring the number at 
risk, number of events and time to cancer (with 95% 
CIs). Death from a cause other than breast cancer will 
be included as a competing risk. Comparison of time to 
cancer detection between the types of atypia groups will 
be made with appropriate tests, and we will report the 
median/mean times to cancer. We will apply a stratified 
test to account for differences in age, if appropriate.

If there are sufficient events to make more complex 
analysis feasible, we will extend the analysis to estimate 
the probability of cancer diagnosis over the period of 
follow- up for each group by using flexible parametric 
modelling. This will allow adjustment for other observed 
variables, such as age, in a multivariable analysis. The 
models will be repeated to investigate: (1) ipsilateral 
versus contralateral cancer; (2) different diagnostic path-
ways; (3) radiological calcification versus other imaging 
features and (4) the subdivision of LISN into its two 
component parts, ALH and LCIS. Quantitative variables 
such as age will be retained as continuous variables wher-
ever possible.

We will report the overall patterns of missing data, 
exploring, if appropriate, the sensitivity to missing data 
using multiple imputation methods. We will also report 
the predicted cancer probabilities from 1 to 6 years, to 
assist with decision making regarding screening interval 
ranges post atypia diagnosis. We will also perform sensi-
tivity analyses on whether a cancer diagnosed within 6 
months of a diagnosis of atypia should be included or 
excluded (as probably representing cancers missed at 
screening).

When atypia is detected at baseline screening with 
narrow bore core biopsy (for example 14 gauge), extra 
tissue is subsequently taken either through vacuum- 
assisted biopsy (eg, 7 gauge) or open surgical biopsy. 
This choice could influence results if, for example, a 
more extensive surgical biopsy widely excised a precursor 
lesion. The probability of subsequent cancer detection 
may also be affected by the follow- up regimen (annual or 
triennial screening) as this will affect probability of detec-
tion. Annual screening after a diagnosis of atypia has 
been standard practice since 2016,6 but there was some 
variability prior to that. Biopsy methods and frequency 
of screening in the follow- up period will be considered as 
potential explanatory variables.

Since the aim of this project is to understand the prob-
ability of subsequent cancer in a representative cohort 
of women with screen detected atypia, we do not wish to 
adjust for other risk factors. For example, if presence of 
atypia was correlated with very high genetic risk of cancer, 
and within 3 years of atypia detection mammography 
detectable cancer develops but not directly resulting from 
the atypia, then policy- makers would wish to see that risk 
included in our results rather than modelled out through 
inclusion of genetics as a confounder. The predictors of 
cancer development are very complex, and our approach 
will not be to try to fully model these, but instead focus 
on the generalisability of the sample to screening practice 
to inform policy.

Sample size
On the most recent data review (24 September 2020) the 
Sloane database had 3645 cases of epithelial atypia with 
between 1 and 15 years of follow- up. Of these, 3043 meet 
our study inclusion criteria from the English NHSBSP, 
of which 1530 are recorded as LN/LISN, 1068 as ADH 
and 445 FEA. There are 496 patients with histological 
details awaiting addition to the database. The number of 
individuals is larger than in any other previous primary 
study with comparable follow- up, a high level of data 
completion and information on follow- up and treat-
ment. We expect less variability in the data than encoun-
tered in systematic reviews because of standardisation 
of reporting cases using proformas for data submission 
and because of in- built quality assurance measures in the 
NHSBSP, including pathology guidelines for diagnosis 
and reporting of lesions.20

Critical information for policy- makers is the proportion 
of women with each type of atypia who develop cancer 
in the 3 years prior to their next scheduled screen (and 
the type of cancer detected), to determine whether yearly 
screening is necessary or standard 3 yearly screening is 
sufficient.

We have estimated the rate of breast cancer in the 
general population at 1 year, 3 years and 6 years after 
screening. The 1- year rate uses interval cancer data only,21 
and the 3- year rate includes screen detected cancers 
(from women invited to be screened again within 5 years 
of their previous screen) as well.1 The 6- year rates are esti-
mates, produced by doubling the values at 3 years (see 
table 1).

For the sample sizes given for each type of atypia we 
have calculated what the minimum observed rate (to one 
decimal place) would need to be for its 95% CI (Wilson, 
with continuity correction)22 to be above the general 

Table 1 Estimates of the rate of breast cancer per 1000 women at 1, 3 and 6 years after screening

Year 1 3 6

Interval cancers per 1000 women21 0.553 2.907 5.814

Screen detected cancers per 1000 women1 – 8.007 16.014

Total 0.553 10.914 21.828
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population rate. This was performed for the three types of 
atypia we are considering separately, and also combined 
(table 2). Table 3 shows the breast cancer rate in women 
with atypia that is detectable with 80% power in a two- 
sided 5% significance test comparing it to the breast 
cancer rate in the general population, for each type of 
atypia and for all types combined, at 1, 3 and 6 years after 
diagnosis with atypia.

This level of precision is anticipated to be sufficient for 
policy making. The main analysis is at 3 years. Here, if the 
rate for all types of atypia is 14.8 per thousand or higher, 
we will be able to measure that with a 95% CI not overlap-
ping the general population figure, so we could detect an 
increase of 3.9 per thousand women screened or more. 
When applied to the rarest type of atypia, FEA, if the rate 
is 21.7 per thousand or higher, we will be able to measure 
that with a 95% CI not overlapping the general popula-
tion figure. Small case control studies have estimated that 
the risk of cancer may be four times higher in women 
with atypia, so around 44 per thousand at 3 years. We have 
many more cases than would be required to detect such a 
change, for atypia overall and for each subtype.

For the secondary outcome of cancer detection rate at 
1 year after screening we are examining whether there 
is a very substantial increase, representing an issue with 
the biopsy procedure/decision making at the screening 
episode at which the diagnosis of atypia was made; in other 
words, whether it is likely that there was a missed cancer 
that was present contemporaneously. Such an issue may 
result in a very high rate of 20–100 per thousand women 

screened. With these sample sizes an observed rate of 3.9 
per thousand or more would produce a 95% CI above the 
general population rate, even for the rarest form of atypia 
included.

Bias and confounding
Women with atypia are not typically given any cancer 
treatment in the UK (chemotherapy, radiotherapy or 
hormonal therapy), so that will not bias cancer recur-
rence rates downwards. We will also consider, if possible, 
any effects due to the long period of time that women 
with atypia diagnoses have been added to the Sloane 
atypia database.

As the Sloane atypia database is not a consecutive or 
random selection of cases of epithelial atypia in England, 
but is reliant on centres voluntarily reporting cases, there 
is the potential for selection bias from two sources. First, 
if selection was associated with subsequent outcomes 
(development of cancer) this would represent serious 
bias. However, this is likely not the case, because data 
are prospectively collected before subsequent outcomes 
are known. Second, non- random selection of cases at the 
point of detection (eg, more interesting cases), would 
change the spectrum of disease included and limit gener-
alisability. We expect the selection to be incomplete but 
will check this empirically. There are 924 cases from 30 
centres who have provided a complete consecutive sample 
(checked through retrospective review), whose charac-
teristics we will compare to the rest of the cohort from 
centres with incomplete reporting. We will also repeat 

Table 2 Observed breast cancer rate per 1000 women required for 95% CI to be above the general population rate

Year 1 Year 3 Year 6

Cases Rate 95% CI Rate 95% CI Rate 95% CI

Population rate 0.55 10.91 21.83

Projected rate using existing 
evidence

2.2–100 44 87

Lowest rate observable using our data, for which 95% CI wholly above population rate

  Flat epithelial atypia 445 3.9 (0.57 to 17.1) 21.7 (10.92 to 41.3) 36.6 (21.88 to 59.7)

  Atypical ductal hyperplasia 1068 2.5 (0.58 to 8.5) 17.7 (10.98 to 28.1) 31.1 (21.86 to 43.8)

  Lobular neoplasia/lobular in situ 
neoplasia

1530 2.1 (0.57 to 6.4) 16.5 (10.96 to 24.6) 29.5 (21.85 to 39.6)

  All types 3043 1.6 (0.58 to 4.0) 14.8 (10.94 to 19.9) 27.2 (21.85 to 33.8)

Table 3 Atypia rate of breast cancer (per 1000 women) detectable at 80% power compared with the general population rate

Cases Year 1 Year 3 Year 6

Population rate 0.55 10.91 21.83

Projected rate using existing evidence 2.2–100 44 87

Minimum atypia rate detectable at 80% power

  Flat epithelial atypia 445 80.6 29 45.4

  Atypical ductal hyperplasia 1068 44 21.6 36.1

  Lobular neoplasia/lobular in situ neoplasia 1530 35.2 19.6 33.5

  All types 3043 23.9 16.8 29.9
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all of the main analyses just for the subset of cases from 
centres with complete reporting. Since 2014/2015, a list 
of numerical identifiers for women with atypia are iden-
tified by computer report, and centres work through the 
cases systematically according to administrative capacity, 
greatly limiting selection bias.

Variables such as comorbidities, fitness levels, socio-
economic status, family history and genetic testing are 
not collected as part of the Sloane project and are not 
collected as part of the NHSBSP; and are, therefore, not 
available for this study.

Validation of atypia data has been performed by cross 
checking with original screening unit source documents 
for patients with recurrence, and more generally against 
the Association of Breast Surgery national audits (ABS/
NHSBSP) 2006/2007–2011/2012.23 Missing (unknown) 
data are rare in the Sloane audit for key comparisons, 
including use of radiotherapy (0.5%), grade (0.1%), 
tumour size (0.4%) or cause of death (0.1%).

Central pathology review is not performed in the 
Sloane audits, and there may therefore be inconsistencies 
in the diagnosis of epithelial atypia; for example, over the 
period of the audit, and histopathology terminology has 
changed regarding classification of FEA. However, the 
NHSBSP Pathology QA programme provides some miti-
gation for standardisation of diagnosis across units but 
not for changes over time.

Finally, lesions may have multiple types of atypia 
present in the same biopsy and different processes may 
also be seen in the core biopsy and subsequent vacuum- 
assisted or surgical biopsy. This will be considered care-
fully in terms of internal validity and generalisability when 
drawing conclusions from the research and adjusted for 
as part of the analysis where possible.

Patient and public involvement
Warwick Medical School and the Sloane Project both 
have a longstanding partnership with the Independent 
Cancer Patients’ Voice (ICPV) to include patient repre-
sentation at every stage of research. The Sloane Atypia 
Audit Project has been developed in partnership with the 
ICPV. The variability of care between screening centres 
has been identified as a priority throughout this time, 
and our proposed analysis followed by development of 
national guidelines is designed to reduce this variability.

The PPI advisors regularly meet with the members of 
the Sloane project to discuss progress, and comment 
from a patient point of view on research ideas, clinician 
surveys and communication. They have contributed to 
the development of the outline research application and 
have commented on this study protocol. Particular tasks 
will include:

 ► Assisting with interpretation of study findings, consid-
ering their knowledge and experience.

 ► Coproducing documents summarising study findings 
(eg, plain English summaries), and website content 
aimed at dissemination to the public.

 ► Advising on the communication of study findings to 
both the breast screening community and the public.

 ► Assisting in leading two focus groups in which we will 
explain our findings and explore recommendations 
based on these findings, to receive different perspec-
tives on our conclusions, and identify other implica-
tions of our proposed changes for women screened.

Further, the wider ICPV community, and representa-
tives of the public, will be involved in reviewing website 
content aimed at public dissemination of results.

ETHICS AND DISSEMINATION
We have received research ethics approval from the 
University of Warwick Biomedical and Scientific Research 
Ethics Committee (BSREC 10/20–21, 8 October 2020), 
Public Health England office for data release approvals 
(ODR1718_313) and approval from the English Breast 
Research Advisory Committee (BSPRAC_031).

We will communicate findings to breast screening 
clinicians through journal publications and relevant 
conferences. We will also communicate results directly to 
breast cancer charities, including Breast Cancer Now and 
Cancer Research UK and to the general public, particu-
larly women of screening age.

We will recommend changes to the NHSBSP Quality 
Assurance Guidance through holding two workshops with 
policy- makers and coauthors. Updating this guidance is 
key to implementation because this guidance is used as 
the basis for commissioning breast screening services.

DISCUSSION
We present the protocol for the first analysis of the Sloane 
atypia database to establish cancer rates over time by atypia 
type in women diagnosed with atypia through routine 
breast cancer screening in England. Current evidence is 
scanty and/or may not be generalisable to the UK breast 
screening programme. Our study has several strengths, 
including, a large prospective cohort from April 2003 to 
the present with long follow- up which allows the detec-
tion of subsequent cancers. The Sloane database has 
standardised reporting and high completion. However, 
undertaking an observational analysis does not allow the 
systematic inclusion or random selection of all women 
diagnosed with atypia at screening and has the disad-
vantage of introducing risk of bias from measured and 
unmeasured confounding, which will be addressed by 
repeating some analyses on the data from the centres that 
have complete cases only for comparison. This large- scale 
study of atypia from the English screening programme 
will help to address the current knowledge gaps to enable 
policy- makers to design tailored management strategies 
for individual atypia.
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