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Abstract

Purposes To delineate operational changes in Kaiser Permanente Northern California breast care and evaluate the impact
of these changes during the initial COVID-19 Shelter-in-Place period (SiP, 3/17/20-5/17/20).

Methods By extracting data from institutional databases and reviewing electronic medical charts, we compared clinical
and treatment characteristics of breast cancer patients diagnosed 3/17/20-5/17/20 to those diagnosed 3/17/19-5/17/2019.
Outcomes included time from biopsy to consultation and treatment. Comparisons were made using Chi-square or Wilcoxon
rank-sum tests.

Results Fewer new breast cancers were diagnosed in 2020 during the SiP period than during a similar period in 2019
(n=247 vs n=703). A higher percentage presented with symptomatic disease in 2020 than 2019 (78% vs 37%, p <0.001).
Higher percentages of 2020 patients presented with grade 3 (37% vs 25%, p=0.004) and triple-negative tumors (16% vs
10%, p=0.04). A smaller percentage underwent surgery first in 2020 (71% vs 83%, p <0.001) and a larger percentage had
neoadjuvant chemotherapy (16% vs 11%, p <0.001). Telehealth utilization increased from 0.8% in 2019 to 70.0% in 2020.
Times to surgery and neoadjuvant chemotherapy were shorter in 2020 than 2019 (19 vs 26 days, p<0.001, and 23 vs 28 days,
p=0.03, respectively).

Conclusions During SiP, fewer breast cancers were diagnosed than during a similar period in 2019, and a higher propor-
tion presented with symptomatic disease. Early-stage breast cancer diagnoses decreased, while metastatic cancer diagnoses
remained similar. Telehealth increased significantly, and times to treatment were shorter in 2020 than 2019. Our system
continued to provide timely breast cancer treatment despite significant pandemic-driven disruption.
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Introduction

The COVID-19 pandemic has disrupted all aspects of health-
care, including the diagnosis and treatment of breast cancer.
In March 2020, organizations issued guidelines for cancer care
to help balance the urgency of cancer treatment against the
need to conserve hospital resources and minimize exposure
to COVID-19 [1-3]. Recommendations included delaying
breast cancer surgery when possible by initiating neoadjuvant
chemotherapy (NAC) for triple-negative and HER2 + cancers
and neoadjuvant endocrine therapy (NET) for some early-
stage ER + HER2- cancers. However, with uncertainty about
the severity and duration of the pandemic, as well as variability
in facility resources and patient factors, determining which
guidelines to adopt and to what extent was unclear. Several
groups have described guideline-driven changes to their insti-
tutional breast care workflows during the initial phases of the
pandemic [4-8], but data are limited on the clinical impact of
pandemic-driven changes [9-13]. Furthermore, these reports
have revealed significant variability in guideline adherence
between institutions and even between physicians within the
same institution [14].

Kaiser Permanente Northern California (KPNC), a large
integrated health care system, charged breast cancer subspe-
cialty directors with reviewing published guidelines, evaluat-
ing their applicability to KPNC, and recommending opera-
tional changes for breast cancer care in response to California’s
initial shelter-in-place (SiP) order on March 17, 2020. By May
17, 2020, the number of COVID infections had stabilized and
KPNC resumed more normal workflows, including restarting
elective surgeries which had been held since March 17. In this
study, we describe the operational changes implemented dur-
ing SiP (March 17—May 17, 2020), and the clinical impact of
these changes on the diagnosis and treatment of breast cancer
in KPNC.

Methods

KPNC is an integrated health system in Northern California
serving 4.7 million patients across 21 medical centers with
more than 250 outpatient facilities. This system provides both
insurance coverage and healthcare to its members. KPNC
membership represents the demographics of the Northern
California population except at the extremes of income. This
retrospective review was approved by the KPNC Institutional
Review Board.

Operational changes during the initial SiP period
(March 17 - May 17, 2020)

To minimize exposure to the COVID-19 virus during the
initial pandemic period, KPNC leadership asked breast
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subspecialty leaders, most of whom are authors of this study,
to develop and disseminate regional guidelines to reduce in-
person visits and elective procedures for breast care (radiol-
ogy, VA; surgical oncology, SBC and GK; medical oncology,
TK and ET; radiation oncology, MP and SS). In the Results
section, we summarize the systemwide operational change
guidelines we developed and disseminated.

Study design, variables, and outcomes

Table 1 summarizes the study design. We identified patients
with breast cancer diagnosed March 17—May 17, 2020 and
those diagnosed March 17—May 17, 2019 using the KPNC
Breast Cancer Tracking System (BCTS) database, a quality
assurance program that identifies incident cancers within
one month of diagnosis [15]. Patients were excluded if they
had a previous history of breast cancer or had been diag-
nosed or treated outside of KPNC. We also excluded patients
who had met with a breast surgeon prior to the breast can-
cer diagnosis for breast symptoms such as a breast mass,
or those who were referred for excisional biopsy after an
image-guided core needle biopsy revealed a high-risk lesion.
Finally, we excluded those who had an established medical
oncologist managing another malignancy prior to the breast
cancer diagnosis.

To determine patient characteristics, initial consultation
type, and first treatment initiated within 5 months of diag-
nosis, we extracted data from the KPNC HealthConnect™
electronic health record (EHR) databases (Epic, Verona,
WI, USA) and performed chart review. Data were tabulated
in Excel spreadsheets. Patient characteristics included age
at diagnosis, race, sex, body mass index (BMI), Charlson
Comorbidity Index, presence or absence of breast-cancer-
related genetic mutations, and whether patients were diag-
nosed with breast cancer after screening mammography or
after diagnostic imaging for breast symptoms (i.e., palpable

Table 1 Study Design

Study design Retrospective cohort

Participants Patients newly diagnosed with breast cancer
March 17-May 17, 2019 and March 17-May

17,2020

o Institutional breast cancer tracking database
e Electronic health records

Data sources

Data collection e Database queries

e Chart review

e Patient characteristics

e Tumor characteristics

e Consultation type, timing
o Treatment type, timing

Outcomes

Retrospective cohort study comparing patients newly diagnosed
with breast cancer March 17, 2019 — May 17, 2019 to patients diag-
nosed March 17, 2020 — May 17, 2020
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breast lumps, nipple discharge, or axillary adenopathy).
Tumor characteristics included histology, stage, grade, and
receptor status.

Initial breast cancer consultation visits were categorized
as office, telephone, or video visits for each specialty. Initial
treatment categories included surgery, neoadjuvant chemo-
therapy (NAC), neoadjuvant endocrine therapy (NET), pal-
liative endocrine therapy, and no treatment. We classified
breast surgery as partial mastectomy or mastectomy, and
nodal surgery as sentinel lymph node biopsy or axillary
lymph node dissection.

Time to surgical oncology consultation was defined as the
time between the biopsy date and the date of the initial surgi-
cal visit. For NAC and NET patients, time to medical oncol-
ogy consultation was defined as the interval between the
biopsy date and the date of the initial medical oncology visit.
The time to medical oncology consultation for patients with
surgery as initial treatment was defined as the time between
the surgery date and the first medical oncology visit.

Time to first treatment was defined as time between the
biopsy date and the date of surgery for patients who had
surgery first (time to surgery, TTS), and the time between
the biopsy date and the date of the first chemotherapy infu-
sion (time to neoadjuvant chemotherapy, TTN) for patients
who underwent NAC. Time to adjuvant chemotherapy was
defined as time from the surgery date to the first chemo-
therapy infusion.

Statistical analysis

Descriptive statistics were used to examine the distributions
of the demographics, clinical characteristics, and outcome
variables using the mean and standard deviation (SD) or
median and interquartile range (IQR) for continuous vari-
ables and frequencies and percentages for categorical vari-
ables. Comparison of demographics, types of treatment, and
outcomes parameters between the 2019 and 2020 cohorts
were analyzed using the chi-square or Fisher’s exact test
for categorical variables and Wilcoxon rank-sum tests for
continuous variables. Hypothesis tests were two-sided and
a p-value of <0.05 was used for statistical significance. All
statistical analyses were performed using IBM SPSS® Sta-
tistics (version 27.0) and SAS® SAS Institute (version 9.4).

Results

Operational changes during the initial SiP period
(March 17 - May 17, 2020)

Breast Imaging: KPNC’s comprehensive cancer screening
and tracking program included sending patients reminders
for routine cancer screening via email and paper letters,

checking screening status while rooming patients for doc-
tor appointments, and tracking each patient’s completion of
screening and results in a database. Before the pandemic,
more than 10,000 reminders for screening mammograms
were sent each week. With the SiP order on March 17, 2020,
all active outreach for screening mammography was stopped,
although patients wishing to have screening mammograms
were accommodated. Patients referred for symptomatic
breast disease and those called back from screening were
evaluated with diagnostic imaging and biopsy as indicated.

Breast Cancer Diagnosis: Upon diagnosis of a breast can-
cer by image-guided breast biopsy, patients were referred to
the facility’s breast care coordinator (BCC), who conducted
a telephone intake visit to answer initial questions and deter-
mine which consultations were most appropriate for each
patient. To minimize the risk of exposure to COVID-19
during SiP, BCCs were encouraged to offer telehealth for
initial consultations rather than office visits whenever safe
and feasible.

Prospective Multidisciplinary Breast Cancer Case
Conference: Every case of newly diagnosed breast cancer
in KPNC was reviewed in a multidisciplinary conference
before initiation of treatment. Prior to the pandemic, most
of these conferences were in person, with some attendees
calling in. With the SiP order, all case conferences became
virtual.

Surgical Oncology Consultation and Treatment: During
SiP, initial surgery consultations occurred with a surgical
oncologist only or with a multidisciplinary team consisting
of a surgical oncologist, a medical oncologist, and at some
facilities, a plastic surgeon and/or a radiation oncologist.
Telehealth was encouraged to the extent possible for the
surgeon-only appointments. Most multidisciplinary teams
adopted hybrid office visit/telehealth appointments, with
the patient meeting with the surgical oncologist in person,
while family members and other clinical team members were
present on video. Other multidisciplinary teams continued
office visits with all parties present in person.

Although all KPNC elective surgeries were placed on
hold due to the SiP order, cancer operations were not con-
sidered elective and were encouraged to continue. Surgical
oncology directors developed guidelines during SiP about
the timing and extent of surgical treatment based on patient
factors, tumor characteristics, and the ability of the medical
center to continue breast cancer surgeries safely (Table 2).
Healthy patients with operable invasive tumors were encour-
aged to undergo surgery, especially if they had aggressive
tumor subtypes and/or nodal disease. Patients with ductal
carcinoma in situ (DCIS) were offered the option of waiting.
However, final treatment decisions were left to the discretion
of individual surgical oncologists and patients.

Medical Oncology Consultation and Treatment: Neoad-
juvant endocrine therapy (NET) was offered to ER + patients
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for whom the risks of surgery during SIP were felt to out-
weigh the benefits due to the patients’ medical comorbidities
and relatively indolent tumors (Table 2). Patients who met
criteria for NAC but had operable tumors were encouraged
to undergo surgery first. Adjuvant chemotherapy for HR +/
HER?2- was considered for those with node-positive, or bor-
derline/high Oncotype Dx scores. The use of Oncotype Dx
to guide chemotherapy recommendations for those with 1-3
positive nodes was also considered, even before RxPonder
trial results were presented in December 2020 [16]. Finally,
starting adjuvant endocrine therapy while awaiting radiation
treatment was encouraged if a delay in starting radiation was
anticipated.

Endocrine therapy alone was considered for those with
metastatic ER +/HER2- disease. For HER2 + metastatic dis-
ease, HER?2 antibody treatment was considered, and endo-
crine therapy was recommended for ER +/HER?2 + patients.
For triple-negative metastatic disease, chemotherapy was
initiated for some patients after weighing the risks and
benefits.

Intervals for routine port flushing were increased from 1
to 3 months to reduce unnecessary visits, and elective infu-
sions were postponed. However, patients who wished to con-
tinue elective infusions were accommodated.

Presentation and diagnosis

A total of 1,681 screening mammograms were performed
March 17-May 17, 2020, in contrast to the 180,724 mam-
mograms performed March 17-May 17, 2019. During the 2
month period, only 54 breast cancers were detected by
screening in the 2020 cohort, compared to 440 in the 2019
group.

Table 3 shows the demographic and clinical character-
istics of the 703 patients in the 2019 cohort and the 247
patients in the 2020 cohort. The cohorts did not differ sig-
nificantly by race, BMI, comorbidities, genetic mutation
status, node positivity, or histologic subtypes. A higher per-
centage of patients were < 65 years in the 2020 cohort (66%
vs 57% in 2019, p=0.04). While the total number of breast
cancer diagnoses was smaller in the 2020 cohort, a higher
percentage of patients presented with symptomatic disease
in 2020 than in 2019, (78% vs 37%, X> (1, n=950)=121.5,
p<0.001). T-stages at presentation were higher in 2020:
78% of patients presented with Tlc or greater tumors in
2020 vs 64% in 2019 (X* (1, n=950),=15.1, p<0.001).
Absolute numbers of patients presenting with metastatic dis-
ease were similar in 2020 and 2019 (18 in 2020 and 17 in
2019), although with fewer diagnoses in 2020, these patients
comprised a higher percentage of the cohort (7% in 2020 vs
2% in 2019, p=0.001). Of patients with invasive disease,
a higher percentage presented with grade 3 tumors in 2020
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(37% in 2020 vs 25% in 2019, p=0.004), and triple-negative
tumors (16% vs 10%, p=0.04).

Initial consultation timing and types

The total number of surgical oncology consultations
decreased from 533 in 2019 to 169 in 2020 (Table 4).
Medical oncology consultations for neoadjuvant therapy
decreased from 94 in 2019 to 63 in 2020, and adjuvant ther-
apy decreased from 182 to 78. Time to initial consultation
was shorter in 2020 than 2019 for both surgical oncology
consultations (median 7 vs 11 days, p <0.001) and medical
oncology consultations after surgery (median 13 vs 15 days,
p=0.01), but did not differ for neoadjuvant medical oncol-
ogy consultations (median 12 vs 13.5 days, p=0.19). Tel-
ehealth utilization for all initial consultations was higher
in 2020 than 2019 (70.0% vs 0.8%, p <0.001). For patients
diagnosed in 2020, there were no significant differences in
proportion of initial telehealth vs office consultation visits
for patients BMI < 30 and BMI > 30 (X% (1,n=238)=1.86,
0.17 and X? (1, n=241)=0.33, p=0.56, respectively). Tel-
ehealth comprised 58% of initial surgical oncology con-
sultations in 2020, compared to 0% in 2019. Similarly, a
significantly higher percentage of initial medical oncology
consultations in 2020 were telehealth than in 2019 (85.1%
vs 2.5%, p<0.001).

Time to initial surgical consultation for telehealth
appointments in 2020 was significantly shorter than for
office visits (median 7 days vs 9 days, p=0.03) (Table 4).
Time to initial medical oncology consultation for patients
with NAC/NET was not significantly different between visit
types (median 12 days for telehealth vs 9.5 days for office
visits, p =0.60). Similarly, we found no difference in time
to medical oncology consultation by visit type for patients
with adjuvant chemotherapy (median 13 days for telehealth
vs 13 days for office visits, p=0.82).

Initial treatment types and intervals

Although most patients underwent surgery as their first
treatment in 2020, the percentage was smaller (71% in 2020
vs 83% in 2019, p <0.001), and a larger percentage started
NAC than in 2019 (16% in 2020 vs 11% in 2019, p <0.001)
(Table 5). Six percent (n=14) of the overall 2020 cohort
received NET while awaiting surgery. However, this repre-
sented 46.7% of NET candidate patients (> 60 years with T1,
HR +/HER2-, grade 1 or 2 breast cancer; n=30). A higher
proportion of patients underwent mastectomy in 2020 than
in 2019 (33% vs 24%, p=0.02).

Time to surgery (TTS) was significantly shorter for the
2020 group (median 19 days vs 26 days in 2019, p <0.001)
(Table 5). Time to neoadjuvant chemotherapy (TTN) also
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Table 3 Demographic and Clinical Characteristics of Patients Diag- Table 3 (continued)
nosed with Breast Cancer March 17 — May 17, 2019 vs. March 17 —
~ May 17, 2020 Characteristic 2019 (n=703) 2020 (n=247)
Characteristic 2019 (n=703) 2020 (n=247) 2 277 (46) 95 (42)
3 149 (25) 83 (37)
No (%) No (%) pvalue’  yanown 16 3) 4(2)
Age, years 0.04 Receptor Status 0.04
<40 2@ 14(6) HR + /HER2- 460 (76) 150 (67)
40-64 373(53) 147 (60) HR +/HER2 + 55 (9) 29 (13)
265 305(43) 86 (35) HR-/HER2 + 28 (5) 9(4)
Race 0.37 HR-/HER2- 59 (10) 35 (16)
White 386 (55) 143 (58) Unknown 41 2(1)
Asian 143 (20) 41 (17)
Hispanic 100 (14) 29 (12) BMI: Body Mass Index; DCIS: Ductal Carcinoma In Situ; I/DC: Inva-
Black 44 (6) 19 (8) sive Ductal Carcinoma; ILC: In.vasiv.c Lobular Carcinoma; HR: Hor-
mone Receptor; HER2: Herceptin Epidermal Growth Factor Receptor
Other/Unknown 30 (4) 15 (6) 2
BMI, N (%) 0.63 #Chi-square or Fisher’s exact test
Obese (BMI>30) 268 (38) 90 (36) bTotal =268
Charlson Comorbidity 0.73
Index
Greater than 3 88 (12) 33 (13) was shorter for the 2020 group (median 23 days vs 28 days
Genetic Mutation 24 (3) 15 (6) 0.07 in 2019, p=0.03). Time to adjuvant chemotherapy did not
Detection Method <0.001 differ between 2020 and 2019 (34 days vs 37 days, p=0.09).
Screening Mammogram 440 (63) 54 (22)
Symptomatic 263 (37) 193 (78) . .
Histology 0.16 Discussion
DCIS 95 (14) 21 (9)
IDC 489 (70) 184 (75) We describe operational changes in multidisciplinary breast
ILC 64 (9) 26 (11) cancer management and the diagnostic and treatment impact
Other 55 (8) 16 (7) of these changes within a large, integrated health care sys-
T Stage 0.02 tem during SiP (Fig. 1). We found that screening mammog-
Tis 95 (14) 21 (9) raphy rates fell when screening mammography outreach
Tlmi 16 (2) 6(2) was stopped. As a likely consequence, significantly fewer
Tla 46 (7) 7(3) patients were diagnosed with breast cancer in 2020 than in
Tib 90 (13) 19 (8) 2019, and a larger proportion presented with symptomatic
Tlc 177 (25) 66 (27) disease. The promotion of telehealth during SiP increased
) 217 31) 98 (40) telehealth utilization significantly and probably contributed
T3 37 (5) 18 (7) to decreased times to initial consultation. Finally, TTS and
T4 21 (3) 10 (4) TTN were significantly shorter in 2020. We hypothesize
Tx/TO 4(0) 2(1) this was due to increased operating room and infusion chair
>Tlc 452 (64) 192 (78) <0.001 availability secondary to postponement of elective proce-
N Stage® 0.88 dures and interventions. To our knowledge, our study is the
N1 125 (69) 60 (68) first to describe both the systemwide operational changes
Nlm 20 (11) 8 (9) and the likely sequelae of these changes on breast cancer
N2 14 (8) 9 (10) management in an integrated health care system.
N3 21 (12) 11(13) Others have described operational changes in their man-
M Stage 0.001 agement of breast cancer [4—7, 11, 17]. One group promoted
MO 685 (97) 227 (92) the use of neoadjuvant systemic therapies to delay defini-
M1 17 (2) 18 (7) tive surgery until it had personal protective equipment and
Mx 1 (0) 2(1) resources to resume breast cancer surgery [18]. KPNC breast
Invasive Cancer 608 (87) 229 (91) 0.03 cancer directors had considered using systemic therapy to
Grade 0.004 temporize the need for surgery, but recommended against
1 166 (27) 44 (20) NAC in surgical candidates because of the high mortality

risk in chemotherapy patients who contracted a COVID
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Table 4 Initial New Physician Consultation Types and Timing by Specialty, for Patients Diagnosed with Breast Cancer March 17 — May 17,

2019 vs. March 17 — May 17, 2020

Type of Visit Total Visits, No. (%) p-value® Median Days to Consultation (IQR) p-value®
2019 2020 2019 2020
All Patients <0.001 N/A
Office Visits 822 (99.2%) 92 (29.6%) N/A N/A
Telehealth Visits 7 (0.8%) 219 (70.4%) N/A N/A
Video Visits 1(0.1%) 130 (41.8%) N/A N/A
Telephone Visits 6 (0.7%) 88 (28.3) N/A N/A
Surgical Oncology First® <0.001 11 (8-13) 7(6-11) <0.001
Office Visits 553 (100%) 71 (42.0%) 11 (8-13) 9 (7-12) 0.12
Telehealth Visits 0 (0%) 98 (58.0%) N/A 7 (5-9.25) N/A
Video Visits 0 (0%) 57 (33.7%) N/A 7 (5.5-10) N/A
Telephone Visits 0 (0%) 41 (24.3%) N/A 7 (4-9) N/A
All Medical Oncology® <0.001 N/A
Office Visits 269 (97.5%) 21 (14.9%) N/A N/A
Telehealth Visits 7(2.5%) 120 (85.1%) N/A N/A
Video Visits 1(0.4%) 73 (51.8%) N/A N/A
Telephone Visits 6 (2.2%) 47 (33.3%) N/A N/A
Neoadjuvant Medical Oncologyd <0.001 13.5 (10.5-21) 12 (7-15) 0.19
Office Visits 93 (98.9%) 18 (28.6%) 14 (11-21) 9.5 (6.75-14.0) 0.28
Telehealth Visits 1 (1%) 45 (71.4%) N/A 12 (8-17) N/A
Video Visits 1 (1%) 23 (35.9%) N/A 10 (7-13) N/A
Telephone Visits 0 (0%) 22 (34.4%) N/A 15 (10-20.5) N/A
Adjuvant Medical Oncology® <0.001 15 (10-21) 13 (8-19) 0.01
Office Visits 176 (96.7%) 3(3.8%) 15 (10.25-21) 13 (13-16) 0.95
Telehealth Visits 6 (3.3%) 75 (96.2%) 12.5 (7.75-21.5) 13 (8-19) 0.89
Video Visits 0 (0%) 50 (64.1%) N/A 14 (9-21) N/A
Telephone Visits 6 (3.3%) 25 (32.1%) 12.5 (7.75-21.5) 11 (7-14) 0.71

N/A: not applicable

4Chi-square or Fisher’s exact test for categorical variables, Wilcoxon rank-sum test for continuous variables

PPatients who had surgery first including those who had adjuvant chemotherapy and excluding those who were previously followed by surgery

prior to cancer diagnosis, Total n="722
‘Total=417

dPatients who had either chemotherapy or endocrine therapy first, Total n=157

®Total n=261

infection [19]. The “surgery first” approach was possible
at KPNC because our facilities had the capacity to continue
cancer operations during the initial SiP period, likely result-
ing in significantly shorter TTS in the 2020 cohort compared
to the 2019 cohort. In contrast, others have reported delays
in breast cancer treatment during the pandemic [11, 12, 20,
21]. A multicenter review of 432 patients revealed delays
in breast cancer treatment during the initial period of the
COVID-19 pandemic compared to pre-pandemic treatment
times [12], and in a survey of patients with breast cancer,
44% reported delays in their cancer treatment [20].

The number of new breast cancer diagnoses decreased
by 65%, similar to the decreases of 52-67% described by
others in association with decreased outreach and screening

@ Springer

mammography during SiP [9, 10, 13]. We hypothesize that
the higher proportions of symptomatic disease and more
aggressive tumors in 2020 than in 2019 reflect the changes
in screening mammography outreach protocols rather than
disease progression within the two-month initial SiP period.
Despite the higher percentage of patients presenting with
symptomatic disease, we noted a 27% decrease in the abso-
lute number of symptomatic patients diagnosed, suggest-
ing that many symptomatic patients may not have sought
evaluation during SiP. An estimated 41% of U.S. adults
reported delaying medical care during the pandemic due to
concerns about COVID-19, and up to 12% avoided urgent or
emergency care because of these concerns [22]. COVID-19
anxiety and fear in cancer patients has been associated with
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Table 5 First Treatment Type
and Treatment Timing for
Patients Diagnosed with Breast
Cancer March 17 — May 17,
2019 vs. March 17 — May 17,
2020

Fig. 1 Summary of KPNC
Breast Care Operational
Changes During the Initial SiP
Period (March 17, 2020 — May
17, 2020) and Clinical Impact.
Abbreviations: KPNC: Kaiser
Permanente Northern Califor-
nia; SiP: Shelter in Place

2019 (n=703) 2020 (n=247) p-value®

First treatment type
Surgery
Neoadjuvant Chemotherapy
Neoadjuvant HT
Palliative Endocrine
No treatment

Breast operations®
Partial Mastectomy
Mastectomy

Lymph node operations®
ALND
SLNB

First treatment timing

Time to Surgery’: median days (IQR)

No. (%)

583 (83)
75 (11)
3(0)

20 (3)
22 (3)

441 (76)
139 (24)

123 (23)
422 (77)

26 (20 - 36)

Time to Neoadjuvant Chemotherapy®: median days IQR) 28 (21 —32)

Time to Adjuvant Chemotherapy’: median days (IQR)

37 (30 -48)

No. (%)
<0.001

176 (71)
40 (16)
14 (6)
10 (4)
7(3)

0.02
117 (67)
57 (33)

0.69
39 (24)
123 (76)
19 (14 -27) <0.001
23 (18 -28) 0.03
34 (29 — 44) 0.10

HT: Hormone therapy; ALND: Axillary Lymph Node Dissection; SLNB: Sentinel Lymph Node Biopsy;

IQR: Interquartile range

4Chi-square or Wilcoxon rank-sum tests

YTotal n="754; “Total n=707
4Total n="759
“Total n=103
Total n=261

Operational Change

Cessation of

screening

mammography

outreach

Promotion of

telehealth

Postponement

of elective
surgeries

Postponement
of port flushes
and elective
infusions

Consequence

Decrease in
screening
mammograms

Increase in
proportion of
telehealth
consultations

Increased
operating room
capacity

Increased
infusion capacity

Clinical Impact

Lower
proportion of
sereen-detected
breast cancer

Shorter time to
initial
consultation

Shorter time to
surgery

Shorter time to
chemotherapy
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treatment delays and treatment refusal [12, 23]. Our results
highlight the potential for disease progression as patients
continue to delay care during the pandemic.

The significant decreases in TTS and TTN were unex-
pected. With national organizations recommending post-
ponement of surgery for patients with breast cancer [2] and
patients’ reluctance to come to the hospital for fear of the
risk of COVID infection [24], we expected average TTS to
be longer in the pandemic cohort. However, continuation
of cancer operations in KPNC was encouraged as long as
facilities could perform them safely. We presume that the
increased operating room capacity due to postponement of
elective operations, combined with the smaller volume of
breast cancer patients, contributed to the shorter times to
surgery. Telehealth also may have contributed to shorter
TTS, allowing shorter times to initial consultation. Similarly,
the shorter TTN likely was due to the increased availability
of chemotherapy infusion chairs, since routine port flushes
and elective infusions were postponed.

Telehealth utilization increased significantly across spe-
cialties for initial breast cancer consultations during SiP,
with telehealth visits comprising 58% of initial surgical
consultations in the 2020 cohort. This is consistent with
the increase in telehealth medical oncology consultations
reported for all cancer types in TPMG [25]. Others also have
described a significant increase in cancer care video visits
[26] and telehealth outpatient surgical consultations during
SiP [27]. Cancer patients may prefer telehealth in order to
minimize the number of medical facility visits and the risk
of contracting COVID-19 [24]. Telehealth utilization may
decrease as the pandemic is contained, but we anticipate it
will become an established part of many practices now that
both patients and providers have experienced its conveni-
ence and ease.

Our study has several limitations. First, we did not capture
clinical outcomes. Due to the relative recentness of the pan-
demic, the impact of treatment algorithm changes on long-
term outcomes such as local recurrence and breast cancer
specific mortality may not become evident until years in the
future. Comparisons of shorter-term outcomes such as emer-
gency department (ED) visits and readmissions most likely
were confounded significantly by pandemic-driven changes
in ED workflows, hospital admission criteria, and patient
reluctance to seek medical care. With these confounding
factors and our historically low rate of complications [28,
29], we felt it was unlikely that we could draw meaningful
conclusions regarding such shorter-term outcomes. A second
limitation is that comparisons between cohorts from the two
time periods were not adjusted for potential confounders.
Finally, with the retrospective nature of our study, we did
not capture patient-reported outcomes to evaluate patient
satisfaction with telehealth, NET, and other care delivery
changes driven by the pandemic.

@ Springer

In conclusion, our study describes operational changes and
their clinical impact on breast cancer management in KPNC
during the initial SiP period. Our study highlights the impor-
tance of screening mammography in the early detection of
breast cancer, and we recommend that screening mammog-
raphy be continued whenever safe and feasible to minimize
the number of undetected cancers. We also demonstrate the
efficacy of telehealth in cancer care and its value when in-
person visits are not safe or feasible. Finally, we describe the
capacity of an integrated health system to continue providing
timely breast cancer treatment despite the constraints of the
pandemic. Rapid implementation of coordinated workflow
changes enabled continuation of breast cancer care even in
the face of great uncertainty and resource limitations.

Looking forward, we are concerned about the prognosis
of patients in our system with undiagnosed cancer. Although
screening mammography outreach has resumed, as of
December 8, 2020 screening mammography rates still were
less than 50% of pre-pandemic levels because patients
declined screening mammography. Given the 65% decrease
in overall breast cancer diagnoses but the stable number of
stage IV diagnoses, we suspect that the majority of undiag-
nosed patients have stage 1-3 disease, and we are concerned
that stage progression could occur due to pandemic-related
delays in diagnosis. Further studies on the long-term con-
sequences of delay in breast cancer screening and diagnosis
are warranted. We anticipate that with COVID vaccinations
and better control of the pandemic, more patients will pro-
ceed with screening. In the meantime, breast care programs
must prepare for a likely surge of new breast cancer patients
in the near future.
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