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Background

The coronavirus disease 2019 (COVID-19) pandemic resulted in the
temporary closure of many population-based cancer screening programs
worldwide’, including BreastScreen NSW, which was temporarily paused

for 7 weeks in 2020 in response to safety considerations. From June 2021,
BreastScreen NSW again suspended services in the state of New South
Wales (NSW) due to the increasing incidence of the COVID-19 Delta strain
and the need to redeploy staff to support the pandemic response. While
services have reopened, there is concern among clinicians and public
health professionals internationally about the potential adverse impacts of
service suspensions on breast cancer morbidity and mortality, and a call

for shared learnings on best practice for the resumption of services.! This
retrospective observational study aimed to examine data before and after the
2020 BreastScreen NSW suspension to assess the impact on tumour size in
breast cancer diagnoses, and volumes of mastectomy and breast-conserving
surgery.

Methods

Two analyses were conducted on retrospective data contained in NSW Health
administrative datasets: 1) the NSW BreastScreen Information System (BIS)
which records all service information for screeners and cancer diagnoses;
and 2) the NSW Cancer Registry (NSWCR) which contains population-based
data on cancer stage, treatment and care (including surgery naotifications).

Analysis 1: delayed screening

The first analysis selected all women aged 50-74 years who attended a
BreastScreen NSW service and were diagnosed with invasive breast cancers.
The distributions of tumour sizes were examined for two comparisons:
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1) Clients with and without a delay in screening (due

to the service suspension) for the year following the

service suspension (1 June 2020-31 May 2021); and
2) Clients with a delay in screening before and after the

suspension (1 March 2019-29 February 2020 and

1 June 2020-31 May 2021).

The closure period of 1 March 2020 to 31 May 2020
was chosen to allow for the staggered reopening of
breast screening services across NSW. In line with the
National Accreditation Standards (NAS) measures of
BreastScreen Australia, patients who attended their
rescreening appointment after 27 months for biennial
screeners, or 15 months for annual screeners, were
classified as “delayed”.2 For the first comparison, any
screening services that had already been delayed
before the service suspension were excluded because
these delays might not be directly attributable to the
suspension. The second comparison did not exclude
clients whose rescreen had already been delayed before
the service suspension. Distributions of tumour sizes were
compared using both the t-test and the Kolmogorov—
Smirnov (K-S) test.

Analysis 2: breast surgery

The second analysis included all women aged 50-74
years who underwent surgery for both screen- and
non-screen-detected breast cancers. The analysis used
cancer surgery notification data from the NSWCR to
compute volumes of breast-conserving surgery and
breast mastectomies from 2018 to 2020. Expected counts
for the period 1 March 2020-31 December 2020 were

Figure 1.

based on matched monthly counts for the preceding
period of 1 January 2018-29 February 2020. Three-
year time series of 36 monthly totals of surgery in public
and private facilities were examined with exponentially
weighted moving average (EWMA) charts.

Data were analysed using SAS 7.1 and R 4.0.2
packages (tidyverse & QCC).34

The NSW Population and Health Services Research
Ethics Committee assessed the study as not raising any
ethical risks requiring submission to an ethical review
body in accordance with NSW Health Policy (Quality
Improvement and Ethical Review GL2007_020).

Results

In the year following the suspension of services
(1 June 2020 to 31 May 2021) there were 2079 incident
cancers among women who had previously screened with
BreastScreen NSW. Of the 2079, 409 were diagnosed
from a delayed service due to the suspension of
BreastScreen NSW services; 1315 were diagnosed from
a non-delayed service; and 355 were excluded from the
analyses due to the screening being delayed prior to the
service suspension.

The mean tumour size for delayed women was
16.2 mm (median 13.0 mm; 25th percentile 8.0 mm;
75th percentile 20.0 mm) compared to 15.9 mm (median
12.0 mm; 25th percentile 8.0 mm; 75th percentile
22.0 mm) for women who were not delayed (Figure 1).
No significant difference was found in the tumour size

Distributions of tumour size of diagnosed cancers in the BreastScreen NSW service after suspension,

for both delayed and non-delayed screeners between 1 June 2020 and 31 May 2021.
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between groups (p-value 0.6748; t-test; K-S p-value
0.7216).

For the second comparison, between 1 March 2019 to
29 February 2020, there were 644 incident cancers found
in clients whose screening had been delayed (control
group). This is in comparison to 764 cancers detected
from 1 June 2020 to 31 May 2021 in the suspension-
affected group.

The mean tumour size for the suspension-affected
group was 17.2 mm (median 14.0 mm; 25th percentile
8.8 mm; 75th percentile 20.0 mm) compared to 18.0 mm
(median 15.0 mm; 25th percentile 10.0 mm; 75th
percentile 22.0 mm) for clients in the control group (Figure
2). No significant difference was found in mean tumour
size between groups (p-value 0.2813; t-test. K-S p-value
0.3230).

Figure 3 shows the monthly breast-conserving
and mastectomy surgery from 1 January 2018 to
31 December 2020. The volume of breast conserving
surgeries declined by approximately half during and
shortly after the 2020 service suspension period. Over
the period 1 March 2020-31 December 2020, there
were 340 fewer (-15%) breast-conserving surgeries than
expected based on the comparison period. The change
in volume of mastectomies observed was smaller, with
only 50 fewer (-7%) mastectomies than expected based
on the comparison period. Volumes of breast conserving
surgery and mastectomies returned to typical monthly
caseloads by September. EWNMA charts confirmed
evidence of an interruption in breast-conserving surgery
in both public and private facilities, with a lesser impact
on mastectomies.

Discussion & conclusions

Our retrospective analyses demonstrated no evidence
of a substantial change in the size of tumours diagnosed
by BreastScreen NSW in clients whose breast cancer
screening was delayed by the suspension of service
due to the COVID-19 pandemic, relative to clients who
screened on-time. The analysis found no increase in
tumour size following the 2020 suspension of service,
relative to the tumour size seen in the years prior to

the suspension of service. The analysis also showed
that while breast-conserving surgery volumes in NSW
hospitals decreased following the suspension of services
in early-mid 2020, levels recovered to typical caseloads
by September 2020.

Our findings are comparable to that seen in national
and international literature."%8 Cancer Council Australia’s
microsimulation modelling examined the potential
COVID-19 impacts on BreastScreen Australia-wide and
reported only small stage shifts with small increases in
tumour size. For example, the proportion of population-
level invasive cancers that are small (< 15 mm) was
estimated to be 54% for a 3-month pause, or 48% for a
12-month pause.” International research has reported
that short-term interruptions of cancer screening may
not result in cancers of more advanced stage being
diagnosed, particularly when screening services catch up
with any backlogs quickly.>8

Findings in this report may not be reflective of other
Australian states and territories due to variations in
COQOVID-19 restrictions. For example, the state of Victoria
had longer and tighter restrictions than NSW, and an

Figure 2. Distributions of tumour sizes of diagnosed cancers for the control group (before services were
suspended: 1 Mar 2019 to 29 Feb 2020) and the suspension-affected group (after services were suspended: 1

June 2020 to 31 May 2021).
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Figure 3. Three-year time series of monthly breast cancer activity in NSW public and private facilities
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analysis has demonstrated significant reductions in
breast cancer notifications.® Long-term monitoring and
evaluation of the impact of COVID-19 and subsequent
disruptions on BreastScreen NSW, including the impact
on breast surgery volumes, cancer staging, and survival
outcomes, are warranted.®

The study findings should be considered in light of
several limitations. Firstly, additional factors that can
affect the tumour size at diagnosis including screening
annually or biennially, screeners’ age, and use of
hormone replacement therapy, should be investigated
in further analyses. Secondly, BreastScreen NSW
has not recorded any noticeable increases in self-
reported shifts to private screening. It is possible that
larger tumours resulting from delayed screening have
been diagnosed symptomatically, rather than through
scheduled asymptomatic screening. If this has occurred,
it will become evident in an increased rate of interval
cancers. While this will be detected through normal
quality assurance monitoring, proactive analysis of linked
data from BreastScreen NSW screening and the NSWCR
should be undertaken to confirm or refute this hypothesis
when complete NSWCR data for the study period
become available. Given that the impact of COVID-19
on BreastScreen NSW is likely to be complex, this data
linkage will allow a more comprehensive investigation
of the dynamics of breast cancer screening and cancer
incidence. Thirdly, this study has only included data
relating to the 2020 BreastScreen NSW service closure.
The Cancer Institute NSW is continuing to analyse the
impact of the 2021 service closure.

The results of this study highlight the importance
of quantifying the impacts of the COVID-19 pandemic
on population-based cancer screening programs, to
inform evidence-based policy decision making and the
development of targeted pandemic recovery strategies.’
The findings enabled Cancer Institute NSW to provide
reassurance to the public that the benefits of the
suspension of screening (redeployment of BreastScreen
NSW staff to the pandemic response and reduction
of infection risk) was likely to outweigh any potential
harms such as increase in tumour size and increased
invasiveness of breast cancer treatments.
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