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Preparing for the renaissance: treating
breast cancer during the COVID-19
pandemic and planning for a safe
re-emergence to routine surgical care
within a universal health care system

D. Berger-Richardson MD Msc,* G. Ko MD,* and N.J. Look Hong MD msc*t*

The evolving coviD-19 pandemic is placing tremendous
pressure on health systems. Across Canada and internation-
ally, elective surgeries are being deferred to spare hospital
resources, increase system capacity, and limit nosocomial
and community spread of the sArs-Cov-2 virus that causes
coviD-19. That sudden scale-back in operative resources
has inevitably led to delays in cancer surgery. However,
longer delays to surgery might be associated with worse
disease-specific and overall survival (0s) for patients with
breast cancer (Bca)'. An analysis of the U.S. Surveillance,
Epidemiology, and End Results—Medicare database demon-
strated that each 30-day increment between diagnosis and
surgery for invasie Bca was associated with an os hazard
ratio of 1.09 (95% confidence interval: 1.06 to 1.13; p<0.001)2.

The Ontario Wait Time Strategy recommends that most
patients with Bca should undergo surgery within 28 days of
adecision to operate. Between October 2019 and December
2019, 92% of women with Bca in Ontario had their surgery
within the targeted time period, with amedian wait time of
17 days®. With the currentreduction in operating room (OR)
resources because of covip-19, medical societies, provincial
health organizations, and health networks have generated
treatment recommendations to help clinicians maximize
patient safety during these unprecedented times*-5. As a
mitigating strategy, most patients will receive neoadjuvant
therapy for as long as surgical delays persist (Figure 1).

Inthe presentarticle, we summarize current treatment
recommendations and precautions for Bca management,
estimate the burden of accumulating untreated disease,
and explore strategies to safely and gradually reintroduce
surgical management once orresources become available.
We acknowledge that, across Canada, intra- and interprov-
incial variation exists with respect to current and evolving
surgical supports. However, we believe that common
challenges blur geographic borders and motivate our BCa
community to maintain the guiding principles of safe and
equitable patient care within the confines of our universal
health system.

CURRENT TREATMENT RECOMMENDATIONS

Duringthese times, ongoing multidisciplinary discussions
should be generously considered to guide treatment deci-
sions and optimize patient safety. Additionally, frequent
communication with patients and families, and offers of
psychosocial support, might help to offset inevitable frus-
trations resulting from surgical delays.

Ductal Carcinoma In Situ

Compared with patients having invasive cancer, those
with ductal carcinoma in situ (pcis) will likely experience
longer delays to surgery. Even when operating at full cap-
acity, there is equipoise with respect to whether active
surveillance is safe for low- and intermediate-grade dis-
ease, with surgery undertaken only on progression. Inter-
national trials are currently ongoing”?®, with results as yet
unpublished. We therefore lack level 1 data to support the
oncologic safety of delays in the surgical treatment of DCIS.
Ward et al.'® conducted a retrospective review of pro-
spectively collected data from the U.S. National Cancer
Database. Increasing delay to surgery for biopsy-proven
pciswas, per 30-dayincrement, anindependent predictor of
invasion identified at surgery, but the effect of incremental
delay was small (odds ratio: 1.13; 95% confidence interval:
1.11 to 1.15). Small declines in 0s were observed for women
who experienced delay of more than 6 months between
diagnosis and surgery (hazard ratio: 1.12; 95% confidence
interval: 1.09 to 1.16), but retrospective analysis prevents
a definitive attribution of that result to the delay itself, a
combination with intervening factors, or selection bias!®.
Neoadjuvant endocrine therapy (NET) in estrogen
receptor-positive (ER+) DCIS was studied by a group at the
University of California—San Francisco. Patients with a
biopsy showing Dcis were treated with neoadjuvant letro-
zole or tamoxifen for 3 months before tumour excision.
Posttreatment pathology, compared with the pretreatment
core-needle biopsy, showed evidence of Dcisregression and
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FIGURE 1 Flowchart of breast cancer management during pandemic. DCIS = ductal carcinoma in situ; ER = estrogen receptor; HER2 = human
epidermal growth factor receptor 2; NET = neoadjuvant endocrine therapy; NACT = neoadjuvant chemotherapy.

decreased proliferation index (Ki-67)!!. The Cancer and
Leukemia Group B 40903 Alliance trial similarly studied
preoperative letrozole in postmenopausal women with ER+
pcis. After 6 months of treatment, woman had significantly
less enhancement on magnetic resonance imaging and a
reduction in Ki-67 score'?. The foregoing studies demon-
strate that Er+ DCIS might respond to endocrine treatment
and, importantly, that the risk of progressing is low.

Overall, the evidence suggests that most patients will
not be adversely affected by a delay in surgical treatment
ofpcis, particularly with the use of NET. However, the risk of
upstaging DCIS to invasive ductal carcinoma after excision
persists, ranging from 12% to 21%!'%12. Once or availability
returns, patients with pcis that is high-grade or palpable
should be triaged ahead of those with more favourable
histology or those responding to NET. Iflong delays are an-
ticipated, patients should be monitored every 3—6 months
clinically and radiographically using the imaging modal-
ity that best saw the index lesion. Patients experiencing
disease progression during the delay should be triaged for
urgent intervention.

ER+, HER2-Negative Invasive BCa

Patients with hormone receptor-positive, HER2 (human
epidermal growth factor receptor 2)-negative BCca have
primarily been treated with NET in 4 scenarios:

Locally advanced disease

A large tumour and a desire for breast-conserving
surgery

Presence of frailty or comorbidity and absence of a
definite plan for surgery

Excessive delay before surgery

The current pandemic has led to increased use of NET.

Patients receiving tamoxifen who have additional
risk factors for perioperative deep vein thrombosis should
discontinue therapy with NET 2-3 weeks before surgery and
should receive in-hospital deep vein thrombosis prophy-
laxis'®. Tamoxifen is also associated with microvascular
flap complications in patients receiving microvascular
breastreconstruction (for example, deep inferior epigastric
perforator flap)'4.

In patients with Er+ BCa who receive neoadjuvant che-
motherapy (NACT) or NET, the rate of pathologic complete
response is less than 10%'. Surgery cannot be delayed
indefinitely, and studies have shown that longer delays to
surgery are associated with worse disease-specific survival
and 0s%. The use of neoadjuvant therapies can mitigate the
risk somewhat, but patients have to be followed during the
delay, and if they show signs of disease progression, surgery
should be a priority. However, most patients can remain
on NET for many months with ongoing disease response.
Dixon et al.'® studied extended use of neoadjuvantletrozole,
and most patients experienced ongoing tumour shrinkage
with up to 2 years of NET. Only 2% of patients experienced
disease progression.

Triple-Negative or HER2-Positive Invasive BCa

Patients with triple-negative or HER2-overexpressing (HER2+)
invasive BCa staged as T2-4N0-3MO or T1-4N1-3MO are
typically candidates for chemotherapy with or without
trastuzumab and with or without pertuzumab. Recent
trials have shown prognostic value and treatment benefit
with additional therapies in patients having residual dis-
ease after NACT, leading to an increase in its preoperative
use!”18 Patients with TINOMO tumours larger than 1 cm are
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increasinglyreceiving NACT, and in the setting of Or unavail-
ability, NACT should be strongly considered. Small TINOMO
tumours in this category (<1 cm) are challenging, because
surgical pathology often influences the decision for adjuvant
chemotherapy. However, if Or delays persist, the toxicity of
NACT has to be balanced with the risk of disease progression.

For patients who have completed NACT, surgery is rec-
ommended within 4-8 weeks (allows for recovery from
toxicity and myelosuppression) to prevent residual disease
progression. Such patients should be a priority for surgery.
If surgeryis delayed for patients with Er+ cancer, endocrine
therapy can be initiated. Patients with HER2+ disease can
be treated with anti-HER2 therapy, standard treatment
being trastuzumab for a total of 1 year.

Extrapolating from studies which found that patients
with triple-negative tumours and residual disease after NACT
experience a disease-free survival and os benefit from adju-
vant capecitabine and, similarly, that patients with residual
HER2+ disease benefit from trastuzumab emtansine (T-DM1),
using those treatments as a bridge in the setting of delayed
surgery can be considered!”'8. However, the risk of neuropa-
thywith 1-pDm1 after NacTis high, and in patients with a HER2+
tumour, continuing trastuzumab alone is reasonable. In-
creasedrates of thrombocytopeniaare also associated with
T-DM1, which is an important perioperative consideration'®,

Patients with tumours that are borderline unresectable
for either breast-conserving therapy or mastectomy should
be prioritized for surgery ahead of those with aradiograph-
ic complete response.

Atypical Lesions, Discordant Biopsies, and
Pleomorphic Lobular Carcinoma In Situ

Patients with atypicallesions (atypical ductal hyperplasia,
atypicallobular hyperplasia, flat epithelial atypia, complex
sclerosing lesion, papilloma harbouring atypia), pleomor-
phic lobular carcinoma in situ, or discordant biopsies at
risk of upgrade to malignancy should have their imaging
and biopsy results carefully reviewed by the surgeon,
pathologist, and radiologist to triage their cases. Repeat
biopsies can be considered to avoid the potential need for
surgical intervention.

In a systematic review of retrospective studies ex-
amining the pathologic features of excised lesions with
a preoperative core-needle biopsy showing pleomorphic
lobular carcinoma in situ, 15.7% of specimens harboured
concurrent Dc1s, and 40.5%, concurrent invasive cancer?’.
If the core-needle biopsy demonstrating pleomorphic
lobular carcinoma in situ shows that the lesion is hormone
receptor—positive, initiating treatment with endocrine
therapy might provide benefit. However, the indication
for endocrine therapy in lobular carcinoma in situ is for
chemoprevention, and little is known about its effect on
the index lesion in the setting of a delay to surgery?'.

Margin Revisions and Completion Axillary
Dissections

High-Risk Disease

Current pandemic guidelines recommend that patients
with high-risk disease should initiate radiation therapy
within 16 weeks of completing chemotherapy or surgery;,

if resources permit*. Included in that guideline are pa-
tients with inflammatory Bca, node-positive disease, and
triple-negative or HER2+ BCa, and patients who have com-
pleted NACT. Such patients should be prioritized for addi-
tional surgeries, if necessary, to allow for continuity of care
with radiation.

Low-Risk Disease

Patients with early Bca or DCIS who require a margin re-
vision should be reviewed in a multidisciplinary setting
to discuss the pathology and management options. Ex-
tent and nature of margin involvement (DCIS vs. invasive
disease), risk of residual disease, effect of surgery on need
for adjuvant radiation, and hospital resources available
should be considered.

The International Guidelines on Radiation Therapy for
Breast Cancer During the COVID-19 Pandemic recommend
the possible omission of radiation therapy for patients
undergoing breast-conserving surgery whose disease is
ER+, progesterone receptor—positive, HER2-negative, node-
negative, margin-negative, and grade 1 or 2; whose age is
greater than 65 years; whose tumour is smaller than 3 cm;
and who are being treated with endocrine therapy?2.

Neoadjuvant Radiation

When orresources are limited, neoadjuvant radiation can
be considered for patients who experience disease pro-
gression on neoadjuvant systemic treatment, who cannot
tolerate systemic treatment, or who have high-risk disease
and have completed NACT. However, the increased risk of
potential surgical complications should be discussed with
the patient and the multidisciplinary team. Although neo-
adjuvantradiationisnotastandard of carein the absence of
clinical progression, the literature demonstrates its safety
in early-stage Bca?? and locally advanced Bca?“.

Estimating the Burden of Accumulating Untreated
Patients with BCa

At the time of writing, attempting to estimate how long
the pandemic will limit or resources is challenging. How-
ever, given current disruptions, we can expect ongoing
challenges in returning to acceptable wait times for Bca
surgery in Canada.

Approximately 40% of the Canadian populationlivesin
Ontario, and that province’s data can be used to model the
magnitude of the situation. According to estimates made by
Ontario Health (Cancer Care Ontario) before the pandemic,
12,000 cases of invasive BCa are expected to be diagnosed
in 2020: 1000 cases each month on average. Inreports from
2013-2014, 65% of the 2 million women in Ontario 50-74
years of age participatein a BCa screening program. Of every
250 patients screened, 1 has invasive cancer, for an expect-
ed 173 screen-detected cancers per month. Some women
less than 50 and more than 74 years of age participate
in screening, and so approximately 300 screen-detected
cancers per month can be estimated. Those cancers will
not be detected during the pandemic, because routine
screening (including high-risk screening) is on hold per a
joint statement released by the Canadian Society of Breast
Imaging and the Canadian Association of Radiologists?®.
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Diagnosticimagingis currently beingreserved for patients
with a new symptom or palpable abnormality.

It is also likely that women are not receiving routine
physical exams or other tests that mightincidentally detecta
breastmass, and so perhaps only 500 of the anticipated 1000
casesare being diagnosed each month during the pandemic.
Ofall Bca cases, fewer than 5in 100 are stage 1v at diagnosis,
and so almost all patients will need surgery at some point.

Itis difficult to estimate how many patients diagnosed
with Bcaduring the pandemic have had surgery. According
to the Ontario Ministry of Health, cancer surgeries declined
by 40% between 15 March and 12 April 2020 compared with
the same period in 2019. Cancers that tend to progress rap-
idly, that cause symptoms such as obstruction and bleed-
ing, and thathave no viable nonsurgical treatment options,
are being prioritized. It can therefore be assumed that Bca,
a disease that generally does not cause many symptoms
and has effective mitigating treatment options, is subject
to proportionally more surgical delay than cancers at other
sites. If fewer patients than 30% of those newly diagnosed
during the pandemic are assumed to receive surgery, it
could be expected that, when OR resources become avail-
able, approximately 350 patients diagnosed with Bca will
have accumulated per month of or closure. In addition,
1000 new cases each month (plus perhaps more, ifimaging
or diagnostic capacityis temporarily increased) will be di-
agnosed into the future. Furthermore, patients diagnosed
with cancer in the weeks preceding the pandemic—and a
number of patients with DCIS or atypical lesions, and some
awaiting additional breast procedures—would not be
captured by the foregoing numbers. Table 1 models the
estimated burden of Bca cases requiring surgeryin Ontario
depending on the pandemic duration and the number of
surgeries performed during the reduction in or resources.

Strategies to Ensure a Safe Surgical Renaissance

Although the numbers in Table 1 represent a very crude
estimate of the number of patients requiring surgery,

TABLEI Modelled estimates of the cumulative number of breast cancer
cases delayed in Ontario because of restrictions on surgical capacity?

Estimate Reduction in operating room capacity
80% 60% 40%
Cases deferred (n)
After 1 month® 699 524 350
After 2 months®© 1140 855 570
After 3 months®© 1520 1140 760

2 Assumptions: restrictions persist for 3 months, rate of restriction is
constant, 1000 new breast cancer cases are typically diagnosed
per month. Those numbers do not include patients who are not
diagnosed because of lack of screening.
Represents patients already diagnosed before the pandemic whose
surgeries were postponed. Assumes 950 breast surgeries per month
(1000 breast cancers diagnosed per month — 5% stage IV cases for
which surgery is not performed), with 92% of eligible surgeries being
scheduled and completed within 1 month of the decision to operate.
¢ Assumes that 475 stages I-Ill breast cancers continue to be
diagnosed while imaging is on hold and an equal number of pa-
tients are starting neoadjuvant therapy as others are completing
neoadjuvant therapy.

they highlight the urgent need for a sustainable surgical
recovery strategy. Although nuanced individual provincial
approacheswill certainly be created for areturn to routine
care, these principles should be considered:

Elective surgery for benign conditions (for example,
fibroadenoma), prophylaxis, and autologous recon-
struction should continue to be held while the col-
lection of cancer cases receives priority. As resources
grow, a staged approach to reinstate elective services
can be considered.

Cancer patients could continue to be treated with
neoadjuvant therapies for an indefinite period as
surgeons work with their hospitals to safely increase
surgical capacity.

Regions could consider organizing designated cancer
treatment centres to start operating on a high volume
of oncology cases. The resources in those individual
centres would exclusively focus on cancer care and
not conflict with the intensive resources required for
patients having coviDp-19. However, streamlined repeat
breast imaging and physician consultation might be
required. Such a strategy might expose patients to
more hospital visits and risk of nosocomial spread.
Acoordinated and dynamic provincial resource (“dash-
board”) that monitors or availability and untreated
cancer patients within each institution would help
to facilitate triage and transfer of patients to centres
with the greatest capacity. However, such a strategy
requires ongoing oversight to ensure the accuracy of the
evolving numbers, and streamlined processes at each
institution to accept and transfer patients as needed.

FINAL THOUGHTS

The global covip-19 pandemic has had a tremendous
impact on all facets of society. It has caused enormous
shifts in treatment paradigms for patients with Bca. As the
reopening of OrRresources is contemplated, increased com-
munication and strategic planning between members of
the oncology community will be required to safely manage
affected patients and to return to pre-pandemic standards
of care. The current situation also presents an opportun-
ity to evaluate the oncologic outcomes of patients treated
with neoadjuvant therapy who would otherwise have had
upfront surgery and to learn from the experience for future
consideration.
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