Original Article

Breast Imaging, Breast Surgery, and Cancer Genetics in the Age
of COVID-19

Kanhua Yin, MD, MPH 2/ 123, preeti Singh, MD'; Brian Drohan, PhD* and Kevin S. Hughes, MD'?

BACKGROUND: The objective of the current study was to provide insight into the effect of coronavirus disease 2019 (COVID-19) on
breast cancer screening, breast surgery, and genetics consultations. METHODS: User data from a risk assessment company were col-
lected from February 2 to April 11, 2020. The use of risk assessment was used as a proxy for the use of 3 breast cancer services, namely,
breast imaging, breast surgery, and genetics consultation. Changes in the use of these services during the study period were analyzed.
RESULTS: All 3 services experienced significant declines after the COVID-19 outbreak. The decline in breast surgery began during the
week of March 8, followed by breast imaging and genetics consultation (both of which began during the week of March 15). Breast imag-
ing experienced the most significant reduction, with an average weekly decline of 61.7% and a maximum decline of 94.6%. Breast surgery
demonstrated an average weekly decline of 20.5%. When surgical consultation was stratified as breast cancer versus no breast cancer,
the decrease among in non-breast cancer patients was more significant than that of patients with breast cancer (a decline of 66.8% vs
11.5% from the pre-COVID average weekly volume for non-breast cancer patients and patients with breast cancer, respectively). During
the week of April 5, use of genetics consultations dropped to 39.9% of the average weekly volumes before COVID-19. CONCLUSIONS:
COVID-19 has had a significant impact on the number of patients undergoing breast cancer prevention, screening, diagnosis, and treat-
ment. Cancer 2020;126:4466-4472. © 2020 American Cancer Society.
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INTRODUCTION

Coronavirus disease 2019 (COVID-19), also known as severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2),
is the third coronavirus infection to present within the past 20 years, its predecessors being the severe acute respiratory
syndrome (SARS) in 2003 and the Middle East respiratory syndrome (MERS) in 2012." Since the beginning of the
COVID-19 pandemic, health care delivery around the globe has been transformed. As the number of COVID-19-
positive patients began to increase, so did concerns that patients would outstrip hospital bed capacity and overwhelm
health care providers. As a result, many health care systems began to discourage elective visits and procedures, and to
adopt other aggressive approaches to minimize resource use.” Fearing exposure to COVID-19, patients also grew reluc-
tant to seek medical care,” and the number of individuals presenting to the emergency department with serious problems,
such as stroke and myocardial infarction, similarly declined.®'® The situation for patients with cancer is not dissimilar to
these scenarios. Viewed through the lens of breast cancer screening, the ramifications of the COVID-19 pandemic may
provide lessons for future management.

Preventing, screening, diagnosing, and treating breast cancer involves several interdependent types of care,
including but not limited to screening breast imaging, diagnostic breast imaging, surgical consultation for radio-
graphic findings, genetics testing and the management of genetics test results, and treatment. Breast imaging is
categorized further either as screening, which is considered elective, or diagnostic, which remains an essential service

12,13 . . .
Hence, the cessation of “elective” breast cancer screening

for women with signs or symptoms of breast cancer.
g ymp

due to the emergence of COVID-19 is amplified further by the concomitant decline in surgical consultations and

genetics counseling sessions. All told, these events most likely will result in a significant decrease in screen-detected,
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carly-stage breast cancer over the next several months.'*'® Quantifying these changes may alter the management

of future outbreaks and illuminate the current path to normalization. Although previous studies have focused on
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inpatient care, to our knowledge only limited data are
available in the outpatient cancer setting.11 The objec-
tive of the current study was to analyze a unique set of
data to provide insight into the effect of COVID-19 on
breast cancer care in the United States.

MATERIALS AND METHODS

Use of a Risk Assessment Service

Risk assessment companies provide cancer risk assess-
ment services to breast imaging centers, cancer genetics
clinics, and surgeons. Patient data are provided to the
service provider through a central application program-
ming interface (API). Multiple standard breast cancer
risk assessment models and guidelines then are applied
to the data to determine the patient’s individual can-
cer risk. The risk assessment analysis for the current
study was conducted by CRA Health LLC (Waltham,
Massachusetts), and the users included 3 types of clin-
ics: 1) breast imaging centers; 2) surgeons who par-
ticipate in the American Society of Breast Surgeons
(ASBrS) Mastery of Breast Surgery program; and
3) cancer genetics clinics. Institutional review board
approval was not needed for the current study because
it did not involve identified human participants.

Among the users of CRA Health, breast imaging
centers usually perform a risk assessment for all patients
undergoing breast imaging, although the chances of
undergoing risk assessment could be different between
non-breast cancer patients and patients with a personal
history of breast cancer. Thus, the number of risk assess-
ments submitted to the API is representative of the num-
ber of imaging studies. The risk assessment usually is not
repeated at the time of a callback, but if this occurs, it
would lead to double counting of an individual.

The Mastery of Breast Surgery program of the
ASB:S is used by a subset of ASBrS members (surgeons)
to perform risk assessment on their patients. Although
some of these surgeons perform risk assessment on all
new patients, others do so only if the patient appears to
be at high risk. The number of risk assessments most
likely is proportional to the number of new patients
seen. Although cancer genetics clinics provide care for
individuals with any cancer susceptibility gene, the
majority of patients are seen for possible breast cancer
genes.'®!"? Thus, the number of genetic risk assessments
most likely is proportionately representative of breast
genetics care.

Cancer genetics clinics perform risk assessment
on all new patients, and thus the number of risk

Cancer  October 15, 2020

assessments submitted to the API is representative of
the number of new patients being managed. One can
assume that the risk assessment would be performed
regardless of whether the patients were seen in person
or using telehealth.

Therefore, in the current study, the use of risk
assessment in each service was used as a proxy for the use
of breast imaging, breast surgery, and genetics counseling,
respectively.

Data Collection
We identified data from February 2, 2020, through April
11, 2020, (total of 10 weeks) for each of 3 clinic types.

For the risk assessment data, we collected the clinic
type (breast imaging, breast surgery, and cancer genetics
clinic) and the breast cancer status (with or without breast
cancer) of each request to the API. We counted the num-
ber of requests per week from each type of clinic. Sites
that performed both breast imaging and cancer genetics
clinic services were excluded because we were unable to
separate the appointment types.

In total, we identified 55 breast imaging centers
from 27 states (New Jersey, Missouri, Massachusetts,
Oregon, Washington, Minnesota, Colorado, Ohio,
California, Indiana, North Carolina, Illinois, New

Mexico, Wisconsin, Pennsylvania, New York,
Mississippi, Oklahoma, Virginia, lowa, Florida,
Louisiana, South Carolina, Maryland, Georgia,

Michigan, and Texas). The states were consolidated
into 4 geographical regions based on the US Census
Bureau—defined regions: Northeast, Midwest, West,
and South.”® Because the numbers per state for risk
clinic and surgery sites were sparse, we opted not to
analyze them by state or region.

Data Analysis

Using line charts, we plotted the weekly volume of breast
imaging, breast surgery, and cancer genetics clinics. We
then plotted the changing trends in breast surgery strati-
fied by disease types (breast cancer vs benign breast
diseases).

The starting point of the decline was defined as the
week in which the number of cases decreased by at least
15% compared with that of the previous week. We iden-
tified the starting point of the drop and calculated the
average and maximum weekly decline rates (volume of
week N minus the volume of week N+1, divided by the
volume of week N).

We next fitted a linear regression to assess the
smooth relationship between the number of days since
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FIGURE 1. The relative change in the number of risk assessments for breast imaging since February 2, 2020. Dashed lines indicate

the 95% confidence interval.

the beginning of the study period (February 2, 2020) and
the number of cases of breast imaging, breast surgery, and
cancer genetics consultations, in which the number of
days was modeled by a natural cubic spline to capture the
potential nonlinear trend over the study period.*'

Among patients who underwent breast imaging
(mammograms), the likelihood of receiving risk as-
sessment could be different between non—breast cancer
patients and patients with a personal history of breast
cancer. Therefore, we performed a sensitivity analysis to
evaluate the changing trend by excluding those patients
with a personal history of breast cancer.

All analyses were performed using R language statis-
tical software (version 3.6.1; R Foundation for Statistical
Computing, Vienna, Austria); a P < .05 was to be consid-
ered statistically significant.

RESULTS

Breast Imaging
Breast imaging (mammograms) was plotted in Supporting
Figure 1. The starting point of the drop in mammograms
occurred during the week of March 15, which demon-
strated a decrease of 51.3% compared with that of the
previous week (from 24,969 to 12,166 mammograms).
Measuring from the starting point of the decline
(week of March 15), the average weekly decline rate was
61.7%, with a maximum weekly decline rate of 72.1%
(week of March 15 to the week of March 22). The overall
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downward trend was found to be statistically significant
(P =.001) (Fig. 1). Only 1355 mammograms were per-
formed during the week of April 5, representing only
5.4% of the average weekly volume before the drop.

We further stratified the breast imaging centers
by their regions and found that all regions appeared to
decline maximally during the week of March 15. There
also was a similar drop proportionally for all regions.

During the study period, 7304 of 161,932 patients
(4.5%) who received a risk assessment for breast imag-
ing had a personal history of breast cancer. The down-
ward trend was similar in the sensitivity analysis when
excluding patients with a personal history of breast cancer
(P =.001) (see Supporting Fig. 2).

Breast Surgery

The change in breast surgery was plotted in Supporting
Figure 3. The drop in total breast surgical consultations
started during the week of March 8 when it decreased
from 880 to 720 consultations (an 18.2% drop), which
was 1 week earlier than the drop in breast imaging.

After the week of March 8, the average weekly rate
of decline was 20.5%, with a maximum weekly decline
of 35.5% (week of March 8 to the week of March 15).
The overall downward trend was statistically significant
(P =.003) (Fig. 2). Only 340 surgical consultations were
conducted during the week of April 5, accounting for ap-
proximately 40.1% of the average weekly volume before
the drop.
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FIGURE 2. The relative change in the number of risk assessments for breast surgery since February 2, 2020. Dashed lines indicate

the 95% confidence interval.
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FIGURE 3. The relative change in the number of risk assessments for genetics consultations since February 2, 2020. Dashed lines

indicate the 95% confidence interval.

By further stratifying the breast surgical consulta-
tions by disease type (see Supporting Fig. 4), we found
that the drop in non-breast cancer diseases was greater
than that in breast cancer surgery (declined by 66.8%
vs 11.5% pre-COVID average weekly volume for non—
breast cancer patients and patients with breast cancer,
respectively). Since the starting point of the drop (week
of March 8), the average weekly decline rate for non—
breast cancer diseases was 23.1%, with a maximum
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weekly decline rate of 42.8% (week of March 8 to the
week of March 15). In contrast, the total number of
patients with breast cancer seen by surgeons did not ap-
pear to decrease substantially, with a maximum weekly
decline noted between the weeks of March 1 and March
8 (from 87 patients to 57 patients, a decline of 34.4%),
followed by a slight increment in the number of cases
in the following weeks. Before the starting point of the
drop (ie, the week of March 8), the average number of

4469



Original Article

weekly consultations for breast cancer was 94, which
annualizes to 4888 patients with breast cancer per year,
representing approximately 1.8% of newly diagnosed
breast cancers in the United States.”” During the week
of April 5, a total of 77 patients with breast cancer un-
derwent consultation, which was 81.9% of the average
weekly volume before March 8.

Risk Clinic

The change in the number of genetics consultations
performed at genetics clinics was plotted in Supporting
Figure 5. Similar to breast imaging, the starting point
of the decline was the week of March 15, with a 29.1%
decrease noted compared with that of the previous week
(from 392 consultations to 278 consultations).

Before the drop (week of February 2 to the week
of March 5), the average number of genetics consul-
tations done per week at the genetics centers was 391,
which annualizes to 20,332 genetics consultations per
year. Because approximately 600,000 genetics tests are
performed annually in the United States (data collected
through personal communications with several genetic
testing companies in 2019), this set of centers represents
approximately 3.4% of the total genetics consultations.

Since the starting point of the decline (week of
March 15), the average weekly decline rate was 26.4%,
with a maximum weekly decline rate of 29.1% (week of
March 8 to the week of March 15). The overall downward
trend was found to be statistically significant (2 < .001)
(Fig. 3). Only 156 consultations were done during the
week of April 5, accounting for approximately 39.9% of
the average weekly volume before the drop.

DISCUSSION

Although it is obvious that the volume of patients with
breast cancer has decreased substantially during the
COVID-19 pandemic, to the best of our knowledge the
current study is the first to quantify the magnitude of the
decline using a large, unique data set.

By using the number of risk assessments as a proxy
for the number of breast images, breast surgeries, and
genetics consultations, the results of the current study
demonstrated that before the drop (measured from the
week of February 2 to the week of March 8), the average
number of mammograms performed per week at the im-
aging centers included in the current study was 24,926,
which annualizes to 1,296,152 mammograms per year.
The number of mammograms performed in the United
States each year as recorded by the US Food and Drug
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Administration is 39,792,833 mammograms.* This sug-
gests that the group of mammography centers represented
in the current study is responsible for an estimated 3.3%
of the total annual screening mammograms performed in
the United States.

During this COVID-19 crisis, breast imaging has
decreased significantly (Fig. 1) (see Supporting Figs.
1 and 2). We can assume that the drop is related to
some extent to the percentage of imaging that accounts
for screening, which is estimated to be approximately
80.7% using the most recent national data.**? If so,
the percentage that continues to be performed should
be approximately 19.3% (ie, the percentage of diag-
nostic mammograms). However, the percentage noted
in the current study (during the week of April 5, ap-
proximately 5.4% of the average weekly volume before
the drop) was much lower than the expected number
of diagnostic studies. This may be related to the fact
that many diagnostic imaging studies are callbacks from
screening, and many are performed for women present-
ing with breast signs and symptoms. If screening mam-
mography does not take place, the callbacks also will
not take place and a decline in diagnostic imaging will
occur if women with signs and symptoms choose not to
be seen at the breast center.

The performance of breast surgery has dropped
to approximately 40.1% of the pre-COVID average
weekly volume during this crisis, with a significant
effect noted with regard to non—breast cancer surger-
ies and a minimal influence on breast cancer surgeries
(Fig. 2) (see Supporting Figs. 3 and 4). Because breast
surgeons treat women whose screening mammography
identifies lesions requiring surgical intervention, this
decrease is expected to occur as rates of screening de-
crease. Surgeons also treat women with signs and symp-
toms that may represent breast cancer. These women
likely are presenting in lower numbers out of fear of
interacting with the health care system, as evidenced
by emergency room statistics for even acute issues such
as stroke and myocardial infarction.®'® It is interesting
to note that the impact of COVID-19 on breast cancer
surgeries appears to have been minimal because these
patients require consultation even if surgery is deferred.
Although currently not declining, a decrease is expected
in the near future as fewer screen-detected cancers are
found.

Cancer genetics consultations also were found
to have decreased to 39.9% of the pre-COVID av-
erage weekly volume during this crisis (Fig. 3) (see
Supporting Fig. 5). Although the identification of
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women with pathogenic variants in cancer suscepti-
bility genes is critical, this always has been treated as
an elective consultation except in cases in which the
result will determine the surgical approach. As such,
the dropoff initially is likely due to the lack of urgency
perceived by clinicians and patients regarding this con-
sultation, in which the patient’s fear of coming to the
hospital outweighs the perceived need for testing, and
even arranging a telemedicine visit is not treated as ur-
gent. In addition, because many patients are tested once
the cancer is diagnosed, the decrease in cancer diagno-
ses by either screening or the surgical management of
signs and symptoms is partly responsible for the drop.
Cancer genetics is unique in that the initial consulta-
tion and testing can be done via telemedicine, with the
saliva sample kit being sent to the patient’s home. This
most likely has mitigated the drop in consultations but
has not prevented it entirely.

In terms of timing, surgery began to drop first
during the week of March 8, followed by breast imaging
and genetics consultations (both began during the week
of March 15). This chronology makes sense because the
initial response of hospital systems was to conserve acute
care beds and physician time to meet the demands of an
expected surge of patients with COVID-19. Surgeons
would have been asked to curtail their practices early. The
next phase was to decrease the number of elective patients
coming into outpatient facilities (breast imaging and can-
cer genetics).

We acknowledge that the current study has several
limitations. First, the data we analyzed were derived from
a single risk assessment company. Although the volume
was large, the decreasing trends we identified might not
reflect the actual changes nationwide. Second, with regard
to breast imaging, we were unable to differentiate screen-
ing from diagnostic studies. In addition, mammography
use could not be estimated from these data for patients
with a personal history of breast cancer because risk assess-
ment may not be performed routinely in this population
at the time of surveillance mammography. Third, with re-
gard to genetics consultations, we could not be sure how
many patient visits were related to breast disease. With
regard to surgery, we were taking a convenience sample of
patients before and after COVID-19, but were unable to
determine whether the same surgeons had the same pro-
portional use before and after the COVID-19 outbreak.

Although we recognize its weaknesses, the strength
of the current study lies within the volume of data ana-
lyzed. The data sets used for the current study were derived
from multiple institutions and represented a significant
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percentage of breast imaging studies (approximately 3.3%
of the total annual cases in the US), a significant percent-
age of patients with breast cancer who were managed
surgically (approximately 1.8% of the total annual cases
in the US), and a significant percentage of those patients
receiving the results of genetics tests (approximately 3.4%
the total annual cases in the US). Because it would be
hard to represent this volume of data in a single health
care system for this wide area of breast disease, we believe
the results of the current analysis are valuable.

Although the current study results demonstrated
significant decreases in breast cancer screening and
treatment during the COVID-19 outbreak, we are fully
aware that the actual impact on diagnosis and treatment
among patients with breast cancer still is unknown. The
interruption of breast cancer screening for 3 to 4 months
may not necessarily influence the cancer stage, especially
when medical services have started to catch up alongside
the phased reopening nationwide. Further evaluation of
the impact of COVID-19 on the survival outcomes of
patients with breast cancer is warranted.

Conclusions

The cessation of elective health care services due to the
emergence of COVID-19 may have far-reaching conse-
quences on health care delivery in the United States. To
our knowledge, the current study is the first to quantify
the magnitude of this effect through the lens of outpa-
tient services for breast cancer screening and treatment.
To our knowledge, to date, the pandemic has exerted sig-
nificant influence over the number of patients undergo-
ing management for breast cancer prevention, screening,
and diagnosis. The decline in screening for the detection
of early-stage breast cancer is particularly ominous be-
cause it may alter disease progression not only for patients
with cancers diagnosed during this time frame, but also
going forward as health care providers attempt to ramp
up services to accommodate normal patient volumes in

addition to the backlog of cases created by COVID-19.
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