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ABSTRACT

Background. COVID-19 disrupted health systems across
the country. Pre-pandemic, patients accessing our urban
safety-net hospital presented with three-fold higher rates of
late-stage breast cancer than other Commission-on-Cancer
sites. We sought to determine the effect of the COVID-19
pandemic on stage of breast cancer presentation and time to
first treatment at our urban safety-net hospital.

Methods. An Institutional Review Board-approved cohort
study of newly diagnosed breast cancer patients was con-
ducted at our safety-net hospital comparing a COVID
cohort (March 2020-February 2021, n = 82) with a pre-
COVID cohort (March 2018-February 2019, n = 90).
Demographic information, stage at presentation, and time
to first treatment—subdivided into time from symptom to
diagnosis and diagnosis to treatment—were collected and
analyzed for effect of COVID pandemic.

Results. Cohorts were similar in age, race, and payor.
More patients had late-stage disease during COVID (32%)
than pre-COVID (19%, p = 0.05). There was a significantly
longer time to first treatment during COVID (p = 0.0001)
explained by a significantly longer time from symptom to
diagnosis (p = 0.0001), with no difference in time from
diagnosis to treatment.
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Conclusion. It was significantly more likely for patients to
present to our safety-net hospital with late-stage breast
cancer during COVID than pre-COVID. There was longer
time to first treatment during COVID, driven by the
increased time from symptom to diagnosis. Patients may
have perceived that care was inaccessible during the pan-
demic or had competing priorities, driving delays. Efforts
should be made to minimize disruption to safety-net hos-
pitals during future shut-downs as these are among the
most vulnerable patients.

Healthcare services were disrupted throughout the
country in response to the COVID-19 pandemic. In March
of 2020 the Centers for Disease Control recommended the
postponement of elective surgeries and medical procedures
in order to conserve resources.' Responses varied from
state to state, city to city, and within healthcare systems as
providers and the population dealt with the unanticipated
SARS-CoV-2 pandemic. What services were suspended
and which procedures were deemed elective was made by
individual physicians and hospitals with uncertainty about
the duration of the pandemic and about the consequences
on care. In the early stages of the COVID outbreak, the
American Society of Clinical Oncology recommended
screening mammograms be temporarily postponed in an
effort to conserve health system resources and to decrease
virus exposure.” Patients at our safety-net hospital (SNH)
pre-pandemic have historically had a much lower rate of
screening mammograms than the national average.’ In
addition, the patients accessing our safety-net hospital have
a three-fold higher rate of late-stage breast cancers at
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presentation compared with women accessing other Com-
mission-on-Cancer accredited centers across the country.’
While initiatives had been undertaken to improve the
safety-net population’s late-stage presentations”, we were
concerned that the pandemic might further discourage our
vulnerable safety-net population from getting breast cancer
screening and timely breast care.

At the start of the pandemic and the stay-at-home orders,
both the public and health systems/physicians were trying
to adapt to this public health emergency. The American
Medical Association issued a COVID-19 public memo to
providers in March 2020 delineating “four key answers for
your patients.” This referenced surgical providers stating
that something that is done for purely screening purposes is
“elective,” and that things that are done for conditions that
have been present for some time, “may be able to wait
another few weeks or another couple months.”> We were
concerned that many primary care providers and patients at
our safety-net hospital chose to reschedule or completely
forego screening or care for a new breast complaint not
only during the initial peak weeks of the pandemic but
throughout the city-wide shut-down period. We therefore
felt it was critical to evaluate the possible significance and
potential secondary enduring consequences of the rapidly
implemented changes in care during the COVID 19 pan-
demic, especially for vulnerable patients who are already
significantly behind in accessing care.

Here we sought to determine the effect, if any, of the
COVID-19 pandemic on stage of breast cancer presentation
and time to first treatment at an urban safety-net hospital.
We hypothesized that the pandemic would be associated
with an increase in late-stage breast cancers at diagnosis
among an already vulnerable safety-net population, and
expected there would be delays in care.

METHODS

An Institutional Review Board-approved cohort study
was conducted at an urban safety-net hospital in Kansas
City, Missouri. The COVID cohort spanned March 2020
through February 2021. This encompasses the period
which begins with the first COVID-19 stay-at-home
orders® through the time when all restrictions were lifted
including stay-at-home orders, restrictions on business
hours, and face-mask mandates.” This was compared with a
pre-COVID control cohort in the comparable months from
March 2018 through February 2019, so as not to overlap
with the period when the first CDC confirmed case was
identified in the United States (January 2020).

Our Institutional Cancer Registry was used to identify
all patients who presented with breast cancer during the
study periods. This was a single institute retrospective

study at our urban safety-net hospital. There were 90
patients with a new breast cancer diagnosis in the pre-
COVID cohort March 2018-February 2019. There were 82
patients identified with breast cancer during the COVID-
restricted period March 2020-February 2021. We collected
data on time intervals between symptom onset and diag-
nosis, as well as time from diagnosis to first treatment.
Symptom onset was defined as the first abnormal breast-
related sign or symptom recorded in the Electronic Medical
Record as described by the patient, or when a patient
without a clinical symptom had an abnormal screening
mammogram, whichever came first. Time at diagnosis was
the date the biopsy confirming cancer was performed. First
treatment was defined as the day the patient either started
chemotherapy, endocrine therapy, or surgery, whichever
came first. The clinical stage of cancer at presentation and
demographic information of age, race, and payor were also
extracted from the cancer registry for each patient. Late-
stage disease was defined as Stage III or IV disease fol-
lowing the AJCC 8" edition staging system.® Multivariate
logistic regression model statistical analysis, SAS version
9.4, was used to determine whether the COVID time period
or other socio-demographic variables were associated with
late-stage disease at presentation, or in the time to first
treatment. Mann-Whitney U tests were conducted to find
out if there was a statistically significant difference
between pre-COVID and COVID time periods on days to
first treatment, days from symptom to diagnosis, and days
from diagnosis to treatment (SAS Institute, Carry, NC).

RESULTS

Both cohorts had similar baseline characteristics
(Table 1). The mean age at diagnosis was 54.8 in the
control cohort and 55.1 in those diagnosed during COVID.
Breakdown of the populations by self-identified race
showed that pre-COVID, 41% of the patients were White,
48% were Black, and 7% were Hispanic; while during
COVID 39% were White, 45% were Black and 12% were
Hispanic. The payor mix was also similar in the two
cohorts. In the pre-COVID control cohort, 57% of the
patients had Medicaid or no insurance, while 24% had
Medicare and 19% had private insurance. Of the breast
cancer patients that presented during COVID, 60% had
Medicaid or no insurance, 22% had Medicare and 18% had
private insurance. Patients were more likely to present with
late-stage disease in the COVID cohort. During COVID,
31.7% of the breast cancer patients presented with Stage II1
or IV disease, while over the same months in the pre-
COVID time period only 18.9% of the breast cancer
patients presented with late-stage disease p = 0.05,
(Table 1 and Fig. 1).
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TABLE 1 Differences between Variables

pre-COVID

COVID Chi squared/ P value

patients’ age, insurance status,
self-reported race, stage at n

%, mean or median n

: t-statistics
%, mean or median

diagnosis, and time to first

treatment in pre-COVID and Race
COVID cohorts, showing Self-described
e ) e e i s
category. Chi-squared or #- Black 43
statistic and the p-value for each Hispanic 6
measure also shown Other
Insurance
None 20
Private 17
Medicaid 31
Medicare 22
AGE (mean) 90
Stage
Stage 0-11 73
Stage III and IV 17
Median TIME (days) to
First treatment 90
Symptom to diagnosis 90
Diagnosis to treatment 90

41
48

22
19
35
24

54.8

81
19

29
13
14

32 39 0.088 0.7803
37 41

11 12

2 2

11 14 3.4835 0.3229
15 18

38 46

18 22

82 55.1 —0.189 0.851
56 68 3.7601 0.0525
26 32

82 48 — 4.419 <0.0001
82 27 — 6.185 <0.0001
82 15 2.716 0.606

Pre-COVID

o

Stage 0-11
81%

| Stage III, IV

Stage 0, I, 11

FIG. 1. Pie Chart showing percent of newly diagnosed breast cancer
patients presenting with late-stage disease (Stage III and IV) during
two time periods: pre-COVID (March 2018 to February 2019) and

Statistical analysis using multiple logistic regressions
conducted while controlling for race and insurance showed
that a patient was 1.2 times more likely to present with late-
stage disease during COVID restrictions as compared to
pre-COVID, p < 0.05 (Table 2). The data revealed that
there was a longer time to first treatment during COVID
(mean 65 days, median 48 days) than pre-COVID (mean 32
days, median 29 days), p < 0.001), Table 1 (Fig. 2). The
days from symptom to diagnosis more than doubled from
pre-COVID (mean 14, median 13 days) to during COVID
(mean 42, median 27 days), p < 0.0001 (Table 1 and
Fig. 3). A significant difference was not found in the time
from diagnosis to treatment pre-COVID (mean 18 days,
median 14 days) versus during COVID (mean 23 days,
median 15 days, p = 0.606) (Table 1 and Fig. 3). Statistical
analysis found no significant difference in the delay in time

During-COVID

Stage 0-11 W Stage 111, IV

0,
68% Stage 0, I, 1T

COVID-restricted (March 2020 to February 2021). Unadjusted p =
0.05; multiple logistic regression after accounting for race and payor,
p=0.03

from symptom to diagnosis or diagnosis to treatments
based on race or different payor status (Kruskal-Wallis test,
SAS System).

The delay in time from first symptom to diagnosis per-
sisted unabated throughout the COVID-restricted period,
from initial stay-at-home order, continuing through the first
local peak of cases, and persisting through the second
COVID peak in Kansas City during the winter 2020-2021
(Fig. 4).

DISCUSSION

The Centers for Disease Control voiced concern in June
of 2021 that the pandemic may lead to increased cancer
health disparities among women, who already experience
health inequities, as they noted an 87% decline in screening
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TABLE 2 Multiple logistic
regression conducted to
examine the effect of COVID

Confidence interval

on late-stage disease while
controlling for self-reported
race and insurance. Races were
grouped into White and non-
White (self-identified). Odds
ratio, confidence interval, and
p values shown

Effect Odds ratio Lower limits Upper limits P value
COVID vs Pre-COVID 2.255 1.072 4.742 0.0320
Private insurance vs No insurance 0.169 0.046 0.621 0.0700
Medicare vs No insurance 0.434 0.172 1.097 0.5962
Medicaid vs No insurance 0.265 0.087 0.808 0.3484
White vs non-White 1.1.08 0.526 2.334 0.7866

(=)
(=]

p<0.0001

DAYS (Median)
NoW B W
S S S S

—_
S

(=]

pre-COVID During COVID

FIG. 2. Bar graph showing median number of days from first
symptom onset or abnormal mammogram to first treatment, pre-
COVID (March 2018-February 2019) and during COVID restrictions
(March 2020-February 2021)

30
p<0.0001

25

20

Days (median)
z

Symptom to Diagnosis Diagnosis to Treatment

Pre-COVID m During COVID

FIG. 3. Bar graph showing median time in days to first treatment
broken down into two components: time from symptom onset to
diagnosis and time from diagnosis to first treatment pre-COVID
(March 2018-February 2019) and during COVID-restricted time
periods (March 2020-February 2021), relevant p-value shown, NS
means not significant

mammograms in April 2020 compared with the previous
five Aprils.'” Alarmingly, we found that late-stage breast
cancer was 1.2 times more likely to occur during the
COVID pandemic than during the pre-pandemic period in
our safety-net patients in Kansas City, Missouri. Nation-
wide, a 51% decline in newly identified breast cancer
diagnoses in March of 2020 during the first weeks of the
pandemic was reported.'’ Kaufman et al. provided an
update of the data from the National Cancer Institute
through March 2021 showing that there was a rebound in

the summer months to pre-pandemic levels, but the levels
of new cancer diagnoses fell back to 80% of pre-pandemic
numbers for the following two quartiles.'> The data were
not evaluated by race, income, or access to care.

Nationally, investigations not geared toward safety-net
populations did not find the same degree of breast cancer
care problems related to COVID as in our vulnerable
subset. A tertiary referral center study found no statistically
significant difference in stage of breast cancer before and
during COVID."? They reported that 8% of their patients
presented with stage III or IV disease in the year before
COVID and 11% presented with Stage III or IV disease in
the comparable months during COVID, which was not a
statistically significant change. Another large, six-hospital
health system study found no difference in late-stage dis-
ease at diagnosis between a 2018 cohort and a comparable
2020 COVID cohort.'* These studies at tertiary centers that
were not evaluating safety-net populations, found little if
any significant change in late-stage cancer presentation
during COVID. In contrast, patients presenting to our urban
safety-net hospital during the 12 months of city-wide
COVID restrictions were 1.2 times more likely to present
with late-stage breast cancer when controlling for race and
payor status, than in the comparable months the year prior
to the pandemic (p < 0.05). This is an important finding,
showing that the vulnerable patients who accessed care at
our safety-net hospital, who are already known to have a
higher than average late-stage breast cancer presentation,
were disproportionately sensitive to the COVID pandemic
restrictions compared with the nation as a whole. Corrob-
orating our concern, an urban-center study in Boston found
that the proportion of patients diagnosed with late-stage
disease was 6.6% in their pre-COVID cohort but the pro-
portion had almost doubled to 12.6% in their 2020 COVID
cohort, with those with lower income and medical
comorbidities disproportionately affected.'

While we are uncertain about the generalizability of our
findings, it is reasonable to consider that similar processes
may have been at work in other safety-net settings across
the country, and that their subset of patients may also have
had trouble accessing breast cancer care during COVID
restrictions with resultant delays in diagnosis. Our study is
limited by its retrospective nature. While we did not find
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FIG. 4. Bar graph showing New COVID Cases
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differences between the pre-COVID cohort and the COVID
cohort with regard to age, insurance status, or race
(Table 1), there may have been other unmeasured differ-
ences between the women seeking care at our safety-net
pre-COVID and those seeking care during COVID. It is
also conceivable that fear of contracting COVID-19
resulted in selection bias where women with palpable
tumors sought care while those who were asymptomatic
and would have been picked up by mammogram at an early
stage, did not seek care, thus resulting in an “inflation” of
late-stage cancers. The overall number of breast cancers
diagnosed and treated at our institution during COVID,
however, were only down by eight, as compared to pre-
COVID, suggesting that selection bias alone is unlikely to
account for the significant increase in late-stage cancers
seen. Finally, although we cannot attribute any causality to
this, we did find a doubling of median time from first
symptom to diagnosis during COVID as compared to pre-
COVID.

This significant increase in late-stage breast cancer at
our SNH during the COVID pandemic may have been
mediated by delays in seeking care. While time from first
symptom or abnormal mammogram to first treatment was
increased overall during COVID than during pre-COVID,
this was driven primarily by a significant delay in diag-
nosis. There was no delay in treatment once a diagnosis of
breast cancer was made. Our multidisciplinary oncology
clinic and our breast clinics did not stop seeing patients in
person at any point in the pandemic, and while appropriate
use of neoadjuvant systemic therapy, including endocrine
therapy, was employed to delay the need for surgery when
personal protective equipment was in limited supply,
according to recommended guidelines'®, surgery for breast
cancer was allowed to proceed when indicated. The fact

that our time from diagnosis to treatment did not change
during the pandemic suggests that institutional factors may
not be the primary cause of the delays experienced by
patients in obtaining a diagnosis, although difficulty in
accessing breast imaging and biopsy was not directly
studied.

The delay in diagnosis could have been related to any
number of the following: delays in patient seeking care,
difficulty in accessing available primary care or initial
evaluation for breast complaint, or delay in accessing or
reduced availability of breast imaging or breast biopsy.
Even though screening mammograms were significantly
down during the pandemic'’~", it is unlikely that Stage III
or IV cancers were not diagnosed because of lack of
screening mammogram in the months prior. It is more
likely that patients were symptomatic and either delayed
seeking care or experienced barriers once trying to access
care to get a diagnosis.

A retrospective study looking at breast cancer patients in
New York City found that during the first 4 months of the
pandemic 38.3% of their patients experienced a delay in
care. While their study did not specifically focus on a
safety-net population, they found significant socioeco-
nomic and racial disparities occurring in the patient
population with Medicaid payor and non-White race being
independent risk factors for delay in care during COVID.*"
Study of the SEER-Medicare database found non-White
race to be a significant predictor of delays in diagnosis.”'
During the COVID-19 restrictions, in our safety-net pop-
ulation, we found a doubling in the median time from
symptom onset to diagnosis. Interestingly, we did not find
race to be significantly associated with delays in diagnosis
in our study. Among our safety-net population diagnosed
with breast cancer during the COVID-restricted months,
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those who were White were just as likely as those who
were non-White to present with a delay in breast cancer
diagnosis. This is interesting because even pre-pandemic—
when analyzing factors associated with excess late-stage
breast cancer diagnoses within our safety-net population—
race was not statistically significant either.’ It seems that
the disparities that our safety-net patients, as compared to
non-safety-net patients, faced before the pandemic were
simply magnified and increased during the pandemic.

Furthermore, the increased time to diagnosis persisted
throughout the pandemic period, not showing rebound to
pre-pandemic levels in the summer months, as was repor-
ted in some other studies.'”> A National Cancer Database
review found delays in time to treatment for breast cancer
care to be higher in vulnerable populations, specifically
those with lower income.*” These patient populations his-
torically are disproportionately affected by crowded living
conditions, transportation difficulties, family member
dependents, job loss, educational inequalities, language
barriers, and medical and mental health comorbidities. 23.
This is consistent with the barriers Katz et al. found con-
tributing to delays in seeking timely breast cancer care
which, in addition to variables already mentioned, included
fear of housing loss, inability to pay for other needs such as
food, and timing inconvenience when the patient is trying
to maintain a job.** These barriers no doubt increased for
many during the pandemic, and likely more so for our
safety-net patients than non-safety-net patients.

A modeled scenario of breast cancer mortality related to
COVID-19 disruptions in healthcare found a 1% increase
over the next decade due to the first 6 months of the pan-
demic.”> They found reductions in screening use and
delays in diagnosis of symptomatic cases contributed the
most to excess deaths and that if the disruptions persisted
for 12 months, the mortality would be doubled. Data have
shown that the recovery of breast cancer screening and
diagnostic services has not been equal for all women, with
a slower rebound in use among racial minority and vul-
nerable women as of July 2020.'"® The impact of the
pandemic on cancer outcomes may disproportionately
affect women in underserved populations and exacerbate
health inequities. While we will not know the implications
of the COVID pandemic on breast cancer mortality for
some time, the US National Cancer Institute modeled a
conservative estimate of 10,000 excess deaths in the next
decade based on disruptions to breast and colon cancer
screening and care during the first 4 months of the pan-
demic alone.”® As we know, mortality is not the only
important variable affected by a later stage at diagnosis and
delays in diagnosis. Late-stage diagnosis of breast cancer
carries with it increased morbidity as well, with increased
use of chemotherapy and more extensive surgeries and
treatments.”’” While beyond the scope of the current work,

it would be important to study the impact, if any, of the
pandemic and later-stage at diagnosis on recurrence-free
survival, increased use of chemotherapy, and quality of life
measures.

Critical concern exists that the positive effects of the
care restrictions during the COVID pandemic may have
paradoxical long-term negative consequences impacting
breast cancer care, particularly for the vulnerable safety-net
patient. Recurrent restrictions fluctuating for 2 years may
have further disenfranchised those at risk. The public
communications to decrease viral spread and provide for
urgent needs of the critical may have proved confusing,
challenging, and potentially inequitable for the safety-net
population. This continues to be a problem as recently as
January of 2022 when COVID variant cases surged in some
areas, causing some healthcare systems throughout the
country and in our state to once again limit elective sur-
gical cases.”®? Additionally, the US Department of Health
and Human Services renewed again, for the eighth time,
the public health emergency initially instituted in January
2020, extending it through April 2022 for now.*"

CONCLUSION

Even before the pandemic, women accessing our safety-
net hospital were significantly more likely than women at
other Commission on Cancer sites across the country to
present with late-stage breast cancer. Here we have shown
that the pandemic further exacerbated this problem among
our safety-net women, making it significantly more likely
that they presented with late-stage breast cancer during
COVID restrictions than before the restrictions. We also
showed a likely mediator of this later-stage of presentation
during the pandemic to be delays in diagnosis, with no
corresponding delays in treatment. While our breast clinics
never closed and we demonstrated that patients got timely
treatment once diagnosed, there may have been a percep-
tion on the part of patients that care was not accessible
during this time. Furthermore, fear, stressors, and com-
peting priorities may have contributed to delays in seeking
care. Every effort should be made to minimize disruption
to safety-net hospitals and the perception of inaccessibility
of care during future shut-downs or public health crises as
these patients are already among our most vulnerable.
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