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ABSTRACT

Background. The coronavirus disease 2019 (COVID-19)

pandemic has resulted in rapid and regionally different

approaches to breast cancer care.

Methods. In order to evaluate these changes, a COVID-

19-specific registry was developed within the American

Society of Breast Surgeons (ASBrS) Mastery that tracked

whether decisions were usual or modified for COVID-19.

Data on patient care entered into the COVID-19-specific

registry and the ASBrS Mastery registry from 1 March

2020 to 15 March 2021 were reviewed.

Results. Overall, 177 surgeons entered demographic and

treatment data on 2791 patients. Mean patient age was

62.7 years and 9.0% (252) were of African American race.

Initial consultation occurred via telehealth in 6.2% (173) of

patients and 1.4% (40) developed COVID-19. Mean

invasive tumor size was 2.1 cm and 17.8% (411) were

node-positive. In estrogen receptor-positive/human epi-

dermal growth factor receptor 2-negative (ER?/HER2-)

disease, neoadjuvant endocrine therapy (NET) was used as

the usual approach in 6.9% (119) of patients and due to

COVID-19 in an additional 31% (542) of patients. Patients

were more likely to receive NET due to COVID-19 with

increasing age and if they lived in the Northeast or

Southeast (odds ratio [OR] 1.1, 2.3, and 1.7, respectively;

p\ 0.05). Genomic testing was performed on 51.5% (781)

of estrogen-positive patients, of whom 20.7% (162) had

testing on the core due to COVID-19. Patients were less

likely to have core biopsy genomic testing due to COVID-

19 if they were older (OR 0.89; p = 0.01) and more likely

if they were node-positive (OR 4.0; p\ 0.05). A change in

surgical approach due to COVID-19 was reported for 5.4%

(151) of patients.

Conclusion. The ASBrS COVID-19 registry provided a

platform for monitoring treatment changes due to the

pandemic, highlighting the increased use of NET.

The two most widely recognized organizations that

review and disseminate foundational information regarding

human disease are the World Health Organization (WHO),

originating in 1948, and the US Centers for Disease Con-

trol (CDC), which originated 2 years earlier in 1946.1,2

Each of these relatively ‘young’ multidisciplinary health

organizations have spent the vast majority of 2020 and

2021 focusing on the global coronavirus disease 2019

(COVID-19) pandemic caused by the severe acute respi-

ratory syndrome coronavirus 2 (SARS-CoV-2). This

pandemic has impacted every medical infrastructure,

including disaster preparedness, supply chain capabilities,

� Society of Surgical Oncology 2021

First Received: 14 May 2021

Accepted: 8 July 2021;

Published Online: 24 August 2021

L. G. Wilke, MD

e-mail: wilke@surgery.wisc.edu

Ann Surg Oncol (2021) 28:5535–5543

https://doi.org/10.1245/s10434-021-10639-1

http://crossmark.crossref.org/dialog/?doi=10.1245/s10434-021-10639-1&amp;domain=pdf
https://doi.org/10.1245/s10434-021-10639-1


and health care worker resilience. As with prior large-scale

‘disasters’, which in modern history have been primarily

meteorological events, disruptions in routine medical care

often result in higher rates of urgent diseases such as

trauma and infection as well as chronic disease progression

and excess mortality.3 In February 2021, the WHO pub-

lished that breast cancer has now overtaken lung cancer as

the world’s most commonly diagnosed cancer, making

effective and timely treatment for this disease even more

imperative.4 Dr Sharpless, Director of the National Cancer

Institute, with support from health care modeling experts,

highlighted that an estimated excess of 10,000 deaths over

the next 10 years from breast and colorectal cancer alone

will likely occur due to the disruptions in screening and

treatment caused by the COVID-19 pandemic.5

Early in the pandemic’s course, several large US-based

medical societies, including the American Society of

Breast Surgeons (ASBrS), the National Accreditation

Program for Breast Centers (NAPBC), the National Com-

prehensive, Cancer Network (NCCN), the Commission on

Cancer (CoC) and the American College of Radiology

(ACR), collaborated to provide expert opinion regarding

how best to prioritize patients diagnosed with breast cancer

during this time period.6 These recommendations stratified

patients based on patient disease acuity and the risk of

disease progression versus the associated risks of an

intervention based on hospital resources and patient and

health care worker exposures. The recommendations pro-

vided by this group were very similar to those from

international oncologic organizations and focused on pri-

oritizing surgery for those completing neoadjuvant

chemotherapy (NCT) for triple-negative and HER2-posi-

tive disease, as well as initiating neoadjuvant endocrine

therapy (NET) for those with early-stage, hormone-positive

malignancies, thus delaying the timing of surgery.7,8 The

goal of these oncologic care guidelines was to help mitigate

the potential impact of care disruptions while trying to

prevent the spread of SARS-CoV-2.

In order to evaluate the impact of these expert opinion

guidelines as well as the overall impact of the pandemic on

the management of individuals with breast cancer in the

US, the ASBrS leadership established a working group to

develop a COVID-19 supplemental module to the estab-

lished Mastery of Breast Surgery registry in March 2020.

The ASBrS Mastery of Breast Surgery database was

designed in 2006 as a web-based platform for physicians to

document their breast procedures and surgeries as well as

patient care outcomes, with the goal of permitting internal

performance review and anonymized peer comparisons.

The database includes de-identified, Health Insurance

Portability and Accountability Act (HIPPA)-compliant

information about patients, procedures, their risk stratifi-

cation, and demographic data about the providers.9 The

ASBrS COVID-19 Working Group hypothesized that

during the pandemic, the number of patients treated with

NET would increase in a regionally dependent manner due

to the variability of ‘stay at home’ orders, the utilization of

genomic testing on core biopsies would increase, and there

would be both delays and/or alterations to patient’s breast

surgeries. In this study, we provide the first 12 months of

outcomes from this voluntary registry.

METHODS

Between 13 March and 1 April 2020, the ASBrS

COVID-19 Working Group developed a 22 question doc-

ument for patient entry that included data on an individual

patient’s treatment approach and whether this approach

was part of usual care or due to the COVID-19 pandemic.

All data were entered by the participating surgeons. The

COVID-19 registry was a separate module within the

established Mastery program to enable surgeons who did

not routinely use the Mastery to track their patients

impacted by the COVID-19 pandemic. Patients whose data

were entered into the COVID-19-specific registry did not

need to have corresponding additional data in the main

Mastery modules. Surgeons who routinely used the Mas-

tery could enter data into either the regular program and/or

the COVID-19 registry and this would not duplicate patient

information. The primary Mastery modules did not include

data on whether care was influenced by COVID-19 and

therefore patients without corresponding information in the

COVID-19 registry were considered to be receiving usual

care. If surgeons had not previously participated in the

Mastery program they were asked to ensure compliance

with the Mastery policies. The surgeons were asked to

provide demographic information, including when their

practice stopped and restarted mammographic screening, as

well as if and when they stopped and started elective cancer

surgery. The registry opened on 1 April 2020 and surgeons

were asked to prospectively input cancer patients and to

retrospectively provide data on those evaluated prior to

March 2020 who were impacted by their hospitals’ changes

due to the pandemic. Consecutive data entry is not required

in this voluntary database. De-identified data from both the

COVID-19 special registry and the standard Mastery

database was obtained on 15 March 2021. Patients without

a date of biopsy or diagnosis of invasive or in situ cancer

were excluded, as were providers who entered fewer than

four patients into either the COVID-19 or primary Mastery

databases.

Descriptive data were used to describe the patient,

tumor, and provider demographics using mean ± standard

deviation for continuous variables and percentages for

categorical variables. Multinomial regression models were
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used to determine the factors for primary and secondary

outcomes, which included comparisons between patients

for whom the intervention was usual care or due to the

COVID-19 pandemic for (1) NET use, and (2) genomic

testing use on the core biopsy versus the surgical specimen.

Analyses were performed for invasive and ductal carci-

noma in situ (DCIS) disease as separate cohorts, and

statistical analyses were performed at the 0.05 significance

level using R version 3.6.0 software (The R Foundation for

Statistical Computing, Vienna, Austria). All data received

from the Mastery database were de-identified. This study

was considered exempt by the University of Wisconsin

Institutional Review Board.

RESULTS

Between 1 March 2020 and 15 March 2021, 177 sur-

geons entered data on 2791 unique patients (484 DCIS,

2307 invasive cancer) into the COVID-19 registry and on

9580 unique patients into the Mastery registry. Only 2980

(599 DCIS, 2381 invasive cancer) of the Mastery patients

had biomarker information therefore the remaining 6600

patients were excluded. For patients whose data were

entered into the COVID-19 registry, 43 were excluded due

to the lack of biopsy date or the provider entered four or

fewer patients in the registries. Thirty-three surgeons

(18.6%) entered patient data into the Mastery registry only

and did not use the COVID-19 registry. The majority

(57.6%) of patients in the COVID-19 registry had a date of

initial surgeon consult between 1 February 2020 and 30

April 2020. The provider demographic data are shown in

Table 1. Regional surgeon distribution was Northeast,

36.7%; Midwest, 22%; Southeast, 16.9%; Southwest, 13%;

and Northwest, 11.3%. The majority of surgeons entered

between 10 and 99 patients (63.9%, 113 surgeons), were

from urban/large urban areas (65%, 115 surgeons), and

reported stopping mammographic screening at some point

during the pandemic (94.9%). All surgeons reported having

to stop some portion of their elective surgical schedule

during the initial months of the pandemic, while a minority

of surgeons had to stop all cancer surgery during the initial

phases of the pandemic (24, 13.6%). These surgeons were

primarily located in the Northeast (14, 58.3%).

Demographic and tumor information for those patients

whose data were entered into the COVID-19 registry are

shown in Table 2. Mean patient age was 62 years for those

with DCIS and 63 years for those with invasive cancer, and

11.4% and 8.5% were of African American race, respec-

tively. For the Mastery registry only, mean patient age was

62.5 years for those with DCIS and 64 years for those with

invasive cancer, and 11% and 8.8% were of African

American race, respectively. There were no missing data

regarding patient age and race in either database. Within

the COVID-19 registry, telehealth use of any type during

the patient’s care was noted for 6.2% (173) of patients, and

only 1.4% (40) developed COVID-19. The mean invasive

tumor size was 2.1 cm, 17.8% (411) were node-positive

and 10.2% (229) were triple-negative, 12.7% (286) were

human epidermal growth factor receptor 2-positive

(HER2?) and 77.1% (1731) were estrogen receptor-posi-

tive (ER?). The Mastery registry patients had 67% missing

data on cancer size and 65% missing data on nodal status.

These data are not shown due to the large number of

missing variables.

Table 3 describes the treatment approaches for patients

whose data were entered into the COVID-19 registry as

well as those with available biomarker (70% missing) and

treatment (36% missing) data in the Mastery registry. For

those patients in the COVID-19 registry, mean time to

primary surgery was 44.5 days. In ER? invasive breast

cancer, NET was used as a ‘usual’ approach in 5.4% (124)

of patients in the COVID-19 registry, which was similar to

5.6% (286) of patients undergoing NET in the Mastery

registry during this time period. NET was used due to

COVID-19 in an additional 24.3% (560) of patients with

invasive disease or 31.3% (542) of the ER? patients. For

patients with DCIS, NET was used due to COVID-19 in

30.8% (149) of patients. In multinomial regression

(Table 4) with surgery first/usual practice as the reference,

patients were more likely to receive NET due to COVID-

19 and usual practice for both DCIS and invasive cancer

with increasing age (odds ratio [OR] 1.09–1.4; p\ 0.05),

as well as if they lived in the Northeast or Southeast (OR

1.75–3.5; p\ 0.05).

Genomic testing was performed in 781 patients, of

whom 57.5% (449) received it on the surgical specimen

(the majority as per usual practice, with just 12 patients

classified as having genomic testing due to COVID-19).

Genomic testing was performed on 332 core biopsy spec-

imens—20.7% (162) due to COVID-19 and 21.8% (170) as

per usual practice (Table 5). Of the 162 patients with

genomic testing performed on their core specimen, 77%

(125) proceeded on to NET and 10% (17) received NCT.

Neoadjuvant therapy was more frequently used in patients

with genomic testing on the core than in patients where

genomic testing was performed on the surgical specimen.

Genomic testing on the core biopsy occurred more fre-

quently due to COVID-19 and also in patients who were

node-positive than on the surgical specimen where the

proportion of node-positive patients was lower. Patients

were less likely to have genomic testing on the core due to

COVID-19, as well as usual care, if they were older (OR

0.89, 0.86, respectively; p\ 0.05), and more likely to have
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genomic testing if they were node-positive for both

COVID-19 (25 patients) and usual care (49 patients) [OR

4.0, 8.9, respectively; p\ 0.05].

Physicians were asked (1) would the patient return for

another surgery (78% response rate), and (2) was the sur-

gery changed or still pending due to COVID (100%

response rate). The surgeons reported that 12.4% (271) of

patients would return for another surgery at a later date,

and the majority of these second surgeries were for a

mastectomy, with or without reconstruction or for delayed

reconstruction (41.3%, 112 patients). A change in surgical

approach due to COVID-19 was reported for 5.4% (151) of

patients, while 11.5% (322) of patients still had surgery

pending at the time of this analysis. A wide variety of

reasons were noted for an alteration in surgical treatment,

with the most common result being reconstruction delayed

with mastectomy performed without reconstruction for

24% (38) of patients, contralateral breast surgery

postponed for 20% (32) of patients, and breast conservation

performed when mastectomy with or without reconstruc-

tion was desired for 20% (32) of patients.

DISCUSSION

This study analyzed practice patterns and management

of patients diagnosed with breast cancer during the

COVID-19 pandemic, specifically alterations in care due to

the abrupt restrictions. Actions that were directly influ-

enced by COVID-19 included 31% of ER? patients

receiving NET, 21% of eligible patients had genomic

testing on the core biopsy specimen, and 12% of patients

who underwent surgery will require additional surgeries.

Additionally, almost all surgeons reported some or com-

plete interruption to their elective surgical practice.

TABLE 1 Provider

demographics of surgeons

entering patient data into the

ASBrS COVID-19 and Mastery

Registries

Total = 177 surgeons [n (%)]

Practice location

Midwest 39 (22)

Northeast 65 (36.7)

Northwest 20 (11.3)

Southeast 30 (16.9)

Southwest 23 (13)

Practice location (size)

Large urban city 41 (23.2)

Urban city 75 (42.4)

Small city 54 (30.5)

Rural 7 (4)

Practice type

Academic 20 (11.3)

Solo practice 17 (9.6)

Group practice 75 (42.4)

Hospital employed 65 (36.7)

Years in practice

\ 10 60 (33.9)

10–20 67 (37.9)

20–30 39 (22)

[ 30 11 (6.2)

No. of patients entered

[ 100 49 (27.7)

50–99 47 (26.6)

10–49 66 (37.3)

4–9 15 (8.5)

Practice stopped mammographic screening 168 (94.9)

Practice stopped elective surgery 176 (99.4)

Hospital stopped all surgery 24 (13.6)

ASBrs American Society of Breast Surgeons
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The COVID-19 pandemic has altered healthcare deliv-

ery and health outcomes worldwide and has resulted in

decreased utilization of inpatient and outpatient services

for non-COVID-19 medical conditions. The impact on

cancer and non-cancer health outcomes may take years to

TABLE 2 Patient and tumor

characteristics of patients with

DCIS and invasive cancer in the

COVID-19 registry

DCIS

[N = 484 patients]

Invasive cancer

[N = 2307 patients]

Mean age, years (SD) 62 (11.2) 63 (12.9)

Race

African American 55 (11.4) 197 (8.5)

Asian 21 (4.3) 59 (2.6)

Caucasian 356 (73.6) 1781 (77.2)

Hispanic 35 (7.2) 161 (7)

Other 17 (3.5) 109 (4.7)

Telehealth visit [any] 34 (7.1) 139 (6.0)

Mean tumor size [cm] 2.4 2.1

Estrogen-positive 394 (84) 1731 (77.1)

HER2-positive/any estrogen NA 286 (12.7)

Triple-negative NA 229 (10.2)

Node positive/bilateral NA 411 (17.8)

Bilateral breast cancer NA 107 (4.6)

COVID-19 ? [any time] 9 (1.3) 31 (1.7)

Data are expressed as n (%) unless otherwise specified

DCIS ductal carcinoma in surgery, COVID-19 coronavirus disease 2019, SD standard deviation, HER2
human epidermal growth factor receptor, NA not applicable

TABLE 3 Treatment approaches for unique patients with breast cancer entered into the COVID-19 Registry and Mastery Registry

Tumor subtype DCIS Invasive cancer

[total]

Invasive ER?/

HER2-

Invasive ER any/

HER2?

Invasive triple-

negative

Primary surgery (usual)

COVID-19 Registry only

292

(60.3)

996 (43.2) 839 (48.5) 58 (20.3) 68 (29.7)

Primary surgery (due to COVID)

COVID-19 Registry only

29 (6.0) 47 (2.0) 32 (1.8) 7 (2.4) 6 (2.6)

Neoadjuvant chemotherapy

COVID-19 Registry (usual) NA 519 (22.5) 156 (9.0) 198 (69.2) 150 (65.5)

Mastery Registry NA 1068 (21.1) 142 (9.4) 136 (57.4) 127 (55.5)

Neoadjuvant chemotherapy (due to

COVID)

COVID-19 Registry only

NA 61 (2.6) 43 (2.5) 10 (3.5) 5 (2.2)

Neoadjuvant endocrine therapy

COVID-19 Registry (usual) 14 (2.9) 124 (5.4) 119 (6.9) 4 (1.4) 0

Mastery Registry 7 (3.0) 286 (5.6) 81 (5.4) 1 (0.4) 0

Neoadjuvant endocrine therapy (due to

COVID)

COVID-19 Registry only

149

(30.8)

560 (24.3) 542 (31.3) 9 (3.1) 0

Data are expressed as n (%)

(Missing data from the Mastery Registry: 70% biomarker and 36% treatment approach)

COVID-19 coronavirus disease 2019, DCIS ductal carcinoma in situ, ER? estrogen receptor-positive, HER2- human epidermal growth factor

receptor-negative, HER2? human epidermal growth factor receptor-positive
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TABLE 4 Factors impacting the use of neoadjuvant endocrine therapy in patients included in the COVID-19 Registry

DCIS

NET COVID-19

DCIS

NET usual

Invasive breast cancer ER?/

HER2-

NET COVID-19

Invasive breast cancer ER?/

HER2-

NET Usual

Patient age (5-year intervals) OR 1.1

(p = 0.008)

OR 1.4

(p = 0.017)

OR 1.09 (p = 0.001) OR 1.1 (p = 0.005)

Tumor size (1-cm intervals) OR 0.9

(p = 0.98)

OR 0.8

(p = 0.26)

OR 0.93 (p = 0.13) OR 1.25 (p = 0.001)

Node-positive NA NA OR 1.07 (p = 0.74) OR 4.59 (p = 0.001)

Provider location (Midwest

reference)

Northeast

OR 3.5

(p = 0.001)

Northeast

OR 2.1 (p = 0.9)

Northeast

OR 2.39 (p = 0.001)

Northeast

OR 2.34 (p = 0.015)

Provider location (Midwest

reference)

Northwest

OR 4.3

(p = 0.56)

Northwest

OR 5.0

(p = 0.90)

Southeast OR 1.75 (p = 0.001) Southeast OR 1.99 (p = 0.063)

NET COVID-19 neoadjuvant endocrine therapy administered due to COVID-19, NET Usual neoadjuvant endocrine therapy administered as a

standard approach, COVID-19 coronavirus disease 2019, DCIS ductal carcinoma in situ, ER? estrogen receptor-positive, HER2- human

epidermal growth factor receptor 2-negative, OR odds ratio, NA not applicable

TABLE 5 Utilization of genomic testing (any type) on estrogen-positive breast cancer patients in the COVID-19 Registry

Core (COVID-19) Core (usual) Surgical

specimen

(COVID-19)

Surgical

specimen

(usual)

Not

performed

No. of

patients

162 170 12 437 734

Tumor size,

cm

1.6 1.5 1.7 1.3 1.6

Patient age,

years

60

OR of 5-year age increase 0.89

(p = 0.0001)

59

OR of 5-year age increase 0.86

(p = 0.008)

63 63 68

Node-

positive

25 (15.4%)

OR of genomic testing on core

(COVID) with node-positive = 4.0

(p = 0.001)

49 (28.8%)

OR of genomic testing on core (usual)

with node-positive = 8.9

(p = 0.001)

0 19 (4.3) 121 (16.5)

NET

(COVID)

125 (77.2) 32 (18.8) 5 (41.7) 58 (13.3) 264 (36)

NET (usual) 2 (1.2) 34 (20) 0 6 (1.4) 64 (8.7)

NCT

(COVID)

17 (10.5) 3 (1.8) 0 1 (0.2) 15 (2.0)

NCT (usual) 5 (3.1) 39 (22.9) 0 1 (0.2) 92 (12.5)

Primary

surgery

(COVID)

2 (1.2) 2 (1.2) 0 6 (1.4) 19 (2.6)

Primary

surgery

(usual)

11 (6.8) 60 (35.3) 7 (58.3) 365 (83.5) 280 (38.1)

Data are expressed as n (%) unless otherwise specified

COVID-19 coronavirus disease 2019, OR odds ratio
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fully realize.10 For those healthcare professionals who

focus on breast diseases, there are several early hints at the

changes caused by the COVID-19 pandemic.

In a study of six US academic centers during the first

3–4 months of the pandemic when all non-essential

healthcare services were put on hold, screening and diag-

nostic mammography units saw fewer than 10% of their

normal imaging patients.11 In another study of seven cen-

ters in North Carolina, it was noted that there was a 41%

reduction in breast biopsy volumes in the first few months

of the pandemic.12 In The Netherlands, Filipe et al.

reported a drop to 40% of normal operative volumes for

breast cancer patients in the first 3 months.13 In the first

6 months of the pandemic, in comparison with a similar

time period in 2019, the number of referrals for a suspected

breast cancer was 28% lower and the number of patients

receiving their first treatment for breast cancer was 16%

lower in England’s National Health Service Cancer Wait-

ing Time database.14 In Italy, a single-institution study of

patients treated from May to July 2020 versus the same

time period in 2019 saw a 10% decrease in DCIS patients

and an 11% increase in node-positive patients.15 A social

media-based survey of 609 breast cancer patients that was

distributed to breast cancer patient support groups found

that 15 patients reported delays in surgery, 55 reported

delays in reconstruction, and 26 reported delays in infu-

sion/treatments.16

Anticipating several of these significant changes,

including reduced mammographic screening, reduced

access to operating rooms and infusion and radiation suites,

and a need to transition as much care to an outpatient

setting or telehealth, many national and international

organizations, individually and in collaboration, created

recommended guidelines for breast disease care.6–8,17

Leaders from the ASBrS, NAPBC, NCCN, CoC, and ACR

formed the COVID-19 Pandemic Breast Cancer Consor-

tium and wrote a prioritization paper using existing

evidence-based data to help providers triage and treat

breast cancer patients depending on the severity of the

pandemic in their region, the type and stage of breast

cancer, and the risk of COVID-19-related complications to

the patient.6 Many estrogen and progesterone receptor-

positive patients in Priority Group B were recommended to

delay surgical treatment and initiate neoadjuvant hormonal

therapy during the worst phases of the pandemic.

The finding of increasing use of NET and alterations in

surgical management seen in our current study are in

keeping with these guidelines and also some of the other

recent reports in the literature.18 A comparative but con-

secutive patient entry study, the B-MaP-C, from 64 breast

units in Britain, found that 59% (2246) of breast patients

underwent COVID ‘altered’ care between March and May

2020. Twenty-five percent of 951 patients in the B-MaP-C

received ‘bridging’ endocrine therapy, a similar increase to

that seen in this ASBrS COVID-19 specific registry.19 In

2017, Chiba et al. reported that only 3% of cT2-4c patients

older than 50 years of age were treated with NET, high-

lighting the low use of NET in patients in the US with

hormone-sensitive breast cancer prior to the pandemic.20 In

a June 2020 survey of US-based oncologic providers, 12%

(13) of providers reported that they routinely used NET

pre-COVID-19, while a reported 53% (114) of providers

reported they would use short-term NET pre-surgically

during COVID-19.21 Another provider survey by the

European Breast Cancer Research Association reported

that 68% (255) of physicians recommended endocrine

therapy for luminal A tumors to enable surgery to be

postponed during the pandemic.22 In randomized trials,

NET has been shown to be safe and effective in increasing

the rates of breast-conservation therapy.23–26

Both the current study and the British B-MaP-C study

are likely the first large-scale patient-level evaluations on

changes to breast cancer care during the initial months and

year of the COVID-19 pandemic. Both studies showed that

approximately 40–50% of patients were treated with stan-

dard or usual approaches; 41% of patients in the B-MaP-C

study had standard surgery, chemotherapy, and/or radia-

tion. In the ASBrS Mastery COVID-19 study, 46% (1288)

of patients had surgery as part of usual care, while 65–69%

(348) of those with HER2? or triple-negative disease had

recommended treatment with NCT. However, a proportion

of patients had alterations in their surgical care due to

resource management and the need to avoid prolonged

hospitalizations. In the B-MaP-C study, 7.9% (299) of

patients were not offered reconstruction; however, in the

ASBrS COVID-19 Mastery study, 4.0% (112) of patients

will return at a later date for mastectomy with recon-

struction or reconstruction alone. These changes in care,

which were necessary at the time, may result in longer-

term psychologic consequences and increased health care

costs due to multiple surgical interventions.

The use of genomic testing on the core biopsy samples

of patients with estrogen-positive breast cancers was

another anticipated change during the initial months of the

COVID-19 pandemic. Genomic profiling has been shown

to be effective in helping to determine the response to NET

as well as the benefit of chemotherapy.27,28 In the ASBrS

Mastery COVID-19 study, 10.7% (162) of patients under-

went genomic testing on their core specimens to help guide

therapy during the pandemic; 77% (125) went on to NET

due to COVID-19, highlighting the key impact the testing

had on this patient population, while another 10% (17) had

NAC due to genomic testing results. As genomic testing

becomes integrated into both standard treatment algorithms

and clinical trials, evaluating novel neoadjuvant treatments

post the pandemic, an increasing number of patients may
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undergo testing on the core biopsy sample in the future to

help guide their clinical treatment. Further work regarding

the correlation of genomic assay results on core biopsy

samples versus surgical resection tissue is awaited.

There are several limitations to this special study. The

ASBrS Mastery and COVID-19-specific registries are self-

reported data entry systems by surgeons, which can be

affected by response bias and lack of data verification.

Additionally, consecutive patients were not required and

may not be reflective of entire practices. Some data fields

are optional, hence there were several datasets with missing

entries. Lastly, the majority of patients in the COVID-19

registry were initially evaluated and treated in the first

4 months of the pandemic and may not be reflective of the

entire picture of the pandemic that continued to evolve in

2020. However, most of the patient data in the dataset were

entered by surgeons who have a significant portion of their

practice treating breast cancer patients, the sample size was

significant, and geographical variation was represented.

CONCLUSION

The impact of the COVID-19 pandemic on breast cancer

management has been unprecedented, and interruption of

screening, delays in treatment, alterations of standard

management, and the requirement of follow-up surgery

occurred as a result. Variations of these factors occurred

temporally and geographically. In general, we have seen

more personalized treatment plans with the increased use

of genomic testing and NET. Likely, many of these treat-

ment trends will persist after the pandemic has ended. A

snapshot of care for breast cancer patients has been

described in this study but the full impact is likely unre-

alized. Further research is needed to gain a more

comprehensive understanding of the impacts of these

treatment changes on long-term outcomes. It may be that

we have moved towards higher value care as we strive to

focus on the treatments that are most effective while bal-

ancing the potential exposure of patients to the SARS-

CoV-2 virus.
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