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ABSTRACT

Background. Increased time to surgery (TTS) is associ-

ated with decreased survival in patients with breast cancer.

In early 2020, elective surgeries were canceled to preserve

resources for patients with coronavirus disease 2019

(COVID-19). This study attempts to measure the effect of

mandated operating room shutdowns on TTS in patients

with breast cancer.

Patients and Methods. This multicenter retrospective

study compares 51 patients diagnosed with breast cancer at

four public hospitals from January to June 2020 with 353

patients diagnosed from January 2017 to June 2018.

Demographics, tumor characteristics, treatment regimens,

and TTS for patients were statistically compared using

parametric, nonparametric, and Cox proportional hazards

regression modeling.

Results. Across all centers, there was a non-statistically

significant increase in median TTS from 59 days in the pre-

COVID period to 65 days during COVID (p = 0.9). There

was, however, meaningful variation across centers. At

center A, the median TTS decreased from 57 to 51 days,

center C’s TTS decreased from 83 to 64 days, and in center

D, TTS increased from 42 to 129 days. In a multivariable

Cox proportional hazards model for the pre-COVID versus

COVID period effect on TTS, center was an important

confounding variable, with notable differences for centers

C and D compared with the referent category of center A

(p = 0.04, p = 0.006).

Conclusion. Data suggest that, while mandated operating

room shutdowns did not result in an overall statistically

significant delay in TTS, there were important differences

between centers, indicating that, even in a unified multi-

center public hospital system, COVID-19 may have

resulted in delayed and potentially disparate care.

In March 2020, New York City became the first

American epicenter of the COVID-19 pandemic. It has

been documented that, from March to May 2020, 203,000

confirmed COVID-19 cases were documented by the New

York City Department of Health and Mental Hygiene.1 Of

these, 18,679 patients, or 9.2% of patients with positive

COVID-19 tests reported, died, resulting in a death rate of

198 deaths per 100,000 people in New York City’s popu-

lation.1 To combat this death rate, hospitals were converted

into large-capacity intensive care units (ICUs) to manage

the influx of critically ill patients with COVID-19.

On 12 March 2020, New York City mandated that all

elective surgeries be postponed to preserve resources,

mainly ventilators, for patients with COVID-19. Patients

with breast cancer requiring disease-slowing and curative

procedures faced a unique conundrum in that their surg-

eries, though necessary and lifesaving, were not deemed

emergent and became susceptible to postponement through

this mandate. Despite multiple studies demonstrating that

prolonged time to surgery in patients with breast cancer is

associated with decreased survival,2 when the COVID-19

pandemic struck New York City and elective surgeries
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were canceled to preserve ventilators, staff, and ICU

capacity for patients with COVID-19, patients with breast

cancer soon faced the brunt of these limitations.

Since March 2020, there have many more large spikes in

COVID cases and mortalities attributed to new variants of

the virus: Delta and Omicron. In early December 2021,

cases began to surge, increasing from approximately

100,000 new cases per day in the USA to over 400,000 new

daily cases.3,4 New York again declared a state of emer-

gency with the mandate that, if necessary, nonessential

procedures would be shut down to conserve resources for

the treatment of the increased patients with COVID-19.5

As many scientists agree, there will likely be more variants

to come with the potential for further operating room

shutdowns. This study attempts to elucidate the effect of

the mandatory operating room shutdown due to the

COVID-19 pandemic throughout the spring of 2020 on

time to surgery in patients with breast cancer.

PATIENTS AND METHODS

This is a retrospective cohort study of patients identified

from a multicenter tumor registry and chart review. This

study was approved by the institutional review board (IRB)

and carried out in accordance with the approved guidelines.

Fifty-one patients diagnosed with breast cancer via biopsy

at four New York City public hospitals from 1 January to

30 June 2020 were included in this study as the COVID

cohort. This cohort was compared with patients with breast

cancer diagnosed at the same four public hospitals from 1

January to 30 June 2017, and 1 January to 30 June 2018,

n = 353. All COVID cohort patient data were collected in

real time by the breast cancer teams at each study center,

recorded into the Health Insurance Portability and

Accountability Act (HIPAA) compliant REDCap portal,

and then analyzed using R statistical software. Pre-COVID,

control, and cohort data were collected using an IRB-ap-

proved chart review.

All patients with a new breast cancer diagnosis con-

firmed by biopsy at a study center from 1 January to 30

June 2017, 2018, or 2020 were eligible for inclusion.

Patients who discontinued care at a study center were

removed from subsequent study, including patients who

refused treatment, were lost to follow-up, or transferred

their oncologic and surgical care to another hospital.

Patients diagnosed at nonstudy centers and later referred

for care at a study center were also removed. Patients

diagnosed outside of New York State who then moved to

New York to seek care were also excluded from the study.

Patients who received neoadjuvant therapy were not

included in the calculation of time to surgery unless their

neoadjuvant therapy was explicitly initiated due to a

COVID delay of primary surgery. Neoadjuvant therapy

consists of chemotherapy and/or endocrine therapy initi-

ated prior to surgery. American Joint Committee on Cancer

(AJCC) pathologic and clinical tissue (T) and node

(N) staging was used to characterize tumors of each patient

with cancer included in the study. AJCC mastectomy

staging was not included because this information was not

yet available for the COVID cohort.

The analysis consisted of overall comparisons of patient

demographics, treatment regimens, and time to surgery in

patients diagnosed with breast cancer between 2017 and

2018, pre-COVID-19, versus patients diagnosed with

breast cancer during the COVID-19 pandemic at four New

York City public hospitals. Demographics, tumor charac-

teristics, treatments received, and time to surgery for

patients were compared between the two cohorts using chi-

squared tests for categorical variables and t-tests for con-

tinuous variables. Age was broken down by decade to

further deidentify data and remain compliant with IRB

protocols with RedCap. All analyses were conducted in the

R statistical software system.6 Time to surgery was com-

pared for the pre-COVID cohort versus the COVID cohort

with Kaplan–Meier curves and Cox proportional hazards

methods to model the effect of the COVID time period on

time to surgery. Both a simple, dichotomous regression

estimating the effect of COVID on the pre-COVID and

COVID cohorts as well as a multivariate Cox proportional

hazards model controlling for age, race, and facility were

used to model the effect of COVID on time to surgery.

Time to surgery was calculated as the time in days from the

day of diagnosis via biopsy to the day of surgery.

RESULTS

A total of 51 patients met inclusion criteria and were

enrolled in the COVID cohort. The most common age

group (33.3%) of the COVID cohort was 51–60 years old,

the largest ethnic racial group was Hispanic or Latino

(39.2%), and all were female (Table 1). In total, 353 female

patients were included in the pre-COVID cohort; the lar-

gest age category was 51–60 years (28.9%), and the most

common ethnic racial groups were other/unknown (35.1%)

and Black (30.3%) (Table 1).

As presented in Table 2, treatment regimens of patients

in the pre-COVID cohort and the COVID cohort varied.

Number of lumpectomies increased from 39.5% of breast

surgeries in the pre-COVID cohort to 49.0% of breast

surgeries in the COVID cohort (p = 0.011). Similarly, in

the pre-COVID cohort, simple mastectomies accounted for

only 23.5% of the breast surgeries, increasing to 32.7% in

the COVID cohort (p = 0.011). Additionally, the neoad-

juvant chemotherapy regimen was altered due to COVID in
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34.8% of the COVID cohort patients (95% CI 18.7–45.6)

and increased from 19.8% in the pre-COVID cohort to

47.1% in the COVID cohort (p\ 0.001).

In total, 49% of the COVID cohort was treated at center

A, 0% at center B, 31.4% at center C, and 19.6% at center

D. For the pre-COVID cohort, 34.8% were treated at center

A, 16.4% at center B, 26.1% at center C, and 22.7% at

center D. The majority of pre-COVID patients treated at

center A were aged 51–60 years and were other/unknown

or Asian/Pacific Islander, while the majority of center A’s

COVID cohort was aged 51–60 years and were Hispanic or

Latino. The majority of center B’s pre-COVID patients

TABLE 1 Patient

demographics including age and

race gathered from all four New

York City public hospitals

Patient characteristics Pre-COVID N= 353 COVID N= 51 p-value

Age (%) \ 0.001

\ 30 3 ( 0.8) 2 ( 3.9)

31 - 40 24 ( 6.8) 3 ( 5.9)

41 - 50 94 (26.6) 12 ( 23.5)

51 - 60 102 (28.9) 17 ( 33.3)

61 - 70 86 (24.4) 10 ( 19.6)

71 - 80 29 ( 8.2) 6 ( 11.8)

[ 81 15 ( 4.2) 1 ( 2.0)

Race (n (%)) \ 0.001

Asian/Pacific Islander 30 ( 8.5) 7 ( 13.7)

Black 107 (30.3) 15 ( 29.4)

Hispanic/Latino 6 ( 1.7) 20 ( 39.2)

Other/Unknown 124 (35.1) 4 ( 7.8)

White 86 (24.4) 5 ( 9.8)

Patients were analyzed according to their membership to the pre-COVID cohort (cancer diagnosed between

1 January 2017 and 30 June 2018) versus the COVID cohort (cancer diagnosed between 1 January and 30

June 2020)

TABLE 2 Treatment of

patients with breast cancer

includes surgery, chemotherapy,

and endocrine therapy

Patient characteristics Pre-COVID N= 353 COVID N= 51 p-value

Primary surgery (n (%)) 0.011

Lumpectomy 138 (39.5) 24 (49.0)

Mastectomy 6 ( 1.7) 0 (0.0)

Modified radical mastectomy 42 (12.0) 6 (12.2)

No Surgery 42 (12.0) 2 (4.1)

Pending 0 ( 0.0) 1 (2.0)

Radical mastectomy 1 ( 0.3) 0 (0.0)

Re-excision of biopsy site 38 (10.9) 0 (0.0)

Simple mastectomy 82 (23.5) 16 (32.7)

Reconstruction (n (%)) 0.919

Combined 3 ( 1.0) 0 (0.0)

Implant 30 ( 9.9) 5 (10.9)

None 255 (84.4) 39 (84.8)

Tissue 14 ( 4.6) 2 (4.3)

Treatment delayed (n (%)) – 28 (54.9) NA

Neoadjuvant chemotherapy (n (%)) 67 (19.8) 24 (47.1) \ 0.001

Adjuvant chemotherapy (n (%)) 65 (19.2) 18 (42.9) 0.001

Adjuvant radiation (n (%)) 180 (51.7) 28 (68.3) 0.065

Time to surgery (median, days) 59 64 0.9

Specific types of surgery, reconstruction surgeries, and timing of chemotherapy or endocrine therapy are

presented in this table. Treatment regimens for the pre-COVID and COVID cohort are compared and vary

significantly

Effects of COVID-19 on Surgical… 25



were aged 61–70 years and were white, and there were no

COVID patients at this center. The majority of center C’s

pre-COVID patients were 51–60 years and Black, while the

majority of the COVID cohort was aged 51–60 years and

Hispanic or Latino. Finally, the majority of center D’s pre-

COVID cohort was aged 51–60 years and Black, while the

COVID cohort mainly was 61–80 years and Black

(Table 4).

Out of 49 surgeries performed on patients with breast

cancer during the pandemic, 15 were delayed because of

the COVID-19 pandemic (95% CI 18.7–45.6). Across all

four centers combined, the median time to surgery

increased from 59 days in the pre-COVID period to 64

days during the COVID lockdown period (Fig. 1), though

this result was not statistically significant (p = 0.9). When

comparing tumor characteristics, pathologic and clinical

stages T1 and N0 remained the most common in the pre-

COVID and COVID cohorts. However, the was a signifi-

cant increase in the pathologic and clinical T4 stage when

comparing the pre-COVID with the COVID cohort (1.4%

versus 10.4%, p\ 0.001) (Table 3).

Time to surgery differed by study center. At center A,

the median time to surgery decreased from 57 to 51 days,

center C’s time to surgery decreased from 83 to 64 days,

and at center D, time to surgery increased from 42 to 129

days (Table 4). Center A experienced a 79.7% decrease in

cases during the pandemic compared with center B’s 100%

decrease, center C’s 82.6% decrease, and center D’s 87.5%

decrease. In a multivariable Cox proportional hazards

model for the effect of pre-COVID versus COVID period

on time to surgery, center was an important confounding

variable, with notable differences for centers C and D

compared with the referent category of center A (Table 6).

Not only did the change in median time to surgery vary

between study centers, but the impact of the COVID-19

pandemic and the operating shutdown also impacted

treatment regimens differently across the centers (Table 5).

At centers A and B, the percentage of lumpectomies

increased compared with the pre-COVID cohort. At center

A, the percentage of modified radical mastectomies

increased in the COVID cohort compared with the pre-

COVID cohort, while the percentage of simple mastec-

tomies decreased compared with the pre-COVID cohort.

The opposite trend was seen at centers C and D, where the

percentage of modified radical mastectomies decreased and

the percentage of simple mastectomies increased when

comparing the COVID cohort with the pre-COVID cohort.

At center A, the use of neoadjuvant therapy increased from

23.5% to 40%, center C experienced an increase from

23.0% to 50.0%, and at center D neoadjuvant therapy use

increased from 6.5% to 60.0% (Table 5). Finally, at centers

A and C, the percentage of patients who did not undergo

reconstruction increased in the COVID cohort.

DISCUSSION

It is widely known that increased time to surgery

increases patient mortality in patients with breast cancer.2,7

Thus, there was great concern about potentially increased

mortality in patients with breast cancer during the gov-

ernment-mandated operating room shutdown in spring

2020. Our multicenter analysis found that, when combining

data across four different public hospitals, the 2020

COVID-19 pandemic and operating room shutdown were

not associated with statistically significant delays in sur-

gery for patients with breast cancer, as measured through a
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FIG. 1 Kaplan–Meier curve

comparing pre-COVID cohort

(blue) with COVID cohort (red).

Median time to surgery for the

pre-COVID cohort of all centers

combined was 59 (95% CI

55–66) days compared with 65

(95% CI 55–129) days for the

COVID cohort. There is no

statistical significance in the

differences of time to surgery

between the two cohorts on the

basis of a log-rank test (p = 0.9)
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simple dichotomous Cox proportional hazard model. This

statistical result should be approached with caution, as

patients at centers B and D did experience meaningful

delays in their time to surgery, and it may mask potential

disparities present within individual hospitals.

The multivariable Cox proportional hazards model

(Table 6), which included hospital center as a potentially

confounding variable, indicated clinically significant

heterogeneity within the united New York City public

hospital system and potential disparities in patient care

between different New York City public hospitals. The

difference, and potential disparity, between the different

public hospitals are largely due to size and resources prior

to COVID. While some of these centers have only one

breast surgeon to care for their patients with breast cancer,

others have an entire multidisciplinary team of breast sur-

geons, plastic surgeons, and genetic counselors to care for

them. Additionally, smaller hospitals have fewer operating

rooms, thus these centers and their patients are more

affected by a reduced operating room capacity.

Two of the hospitals, center A and C, even had

improved time to surgery during the COVID-19 pandemic.

This decreased time to surgery highlights the impact that

more resources prior to the start of the pandemic, including

a surgical team with multiple surgeons, allowed these

hospitals to strictly adhere to the American College of

Surgery (ACS) COVID-19 Guidelines for Triage of Breast

Cancer Patients and triage patients for surgery quickly.8 In

TABLE 3 Pathologic and

clinical tumor staging broken

down by the American Joint

Committee on Cancer (AJCC)

pathologic and clinical tissue

(T) and node (N) staging

Tumor characteristics Pre-COVID N= 353 COVID N= 51 p-value

AJCC pathologic T (n (%)) \ 0.001

pT0 13 ( 4.4) 4 ( 8.3)

pT1 136 (45.9) 16 ( 33.3)

pT2 54 (18.2) 8 ( 16.7)

pT3 6 ( 2.0) 6 ( 12.5)

pT4 4 ( 1.4) 5 ( 10.4)

DCIS 63 (21.3) 9 ( 18.8)

pTX 20 ( 6.8) 0 ( 0.0)

AJCC pathologic N (n (%)) 0.014

cN0 48 (16.2) 0 ( 0.0)

pN0 155 (52.2) 24 ( 85.7)

pN1 42 (14.1) 2 ( 7.1)

pN2 17 ( 5.7) 1 ( 3.6)

pN3 5 ( 1.7) 1 ( 3.6)

pNX 30 (10.1) 0 ( 0.0)

AJCC clinical T (n (%)) \ 0.001

cT0 1 ( 0.3) 3 ( 6.1)

cT1 122 (40.7) 14 ( 28.6)

cT2 70 (23.3) 11 ( 22.4)

cT3 15 ( 5.0) 8 ( 16.3)

cT4 18 ( 6.0) 4 ( 8.2)

DCIS 64 (21.3) 9 ( 18.4)

cTX 10 ( 3.3) 0 ( 0.0)

AJCC clinical N (n (%)) 0.553

cN0 228 (73.5) 38 ( 77.6)

cN1 49 (15.8) 9 ( 18.4)

cN2 12 ( 3.9) 1 ( 2.0)

cN3 6 ( 1.9) 1 ( 2.0)

cNX 15 ( 4.8) 0 ( 0.0)

AJCC mastectomy staging was not included as this information was not yet available for the COVID cohort
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accordance with these guidelines, only patients who met

ACS surgical criteria were promptly scheduled for surgery,

while all others were referred back to their medical

oncologists for possible initiation of neoadjuvant

chemotherapy and/or endocrine therapy as they waited for

their surgery. This is demonstrated by the decreased time to

surgery seen at some of the study centers, as well as the

increase in neoadjuvant therapy in the COVID cohort

compared with the pre-COVID cohort, as surgical patients

were able to be ‘‘fast-tracked’’ to an OR date.

Moreover, the type of surgery performed was adjusted

using a multidisciplinary approach between breast surgeons

and plastic surgeons to minimize patient admission times.

For example, the number of lumpectomies increased while

the number of modified radical mastectomies, a much more

invasive procedure often requiring multiday hospital

admissions, decreased (Tables 2 and 5). Furthermore,

reconstruction was often delayed so that patients could be

discharged after their mastectomies. To illustrate, at center

A, the center with the highest number of reconstructions

prior to the pandemic, 75% of patients in the COVID-19

cohort did not receive reconstruction after their surgery.

It has been widely documented that there are disparities

present in the care of patients with COVID-19 and that

both Black and Hispanic patients have a higher incidence

of infection and increased mortality.9–12 Moreover, due to a

multitude of reasons such as lack of access, insurance, and

socioeconomic status, underrepresented patients with

breast cancer diagnoses are more commonly diagnosed at

more aggressive cancer stages and face increased mortality

rates compared with insured white patients with breast

cancer.13–18 These patients often receive care at smaller

public hospitals, which have fewer resources than larger

public hospitals and private hospitals. Thus, the significant

difference between New York City public hospitals and

time to surgery in our analysis serves as a call to action to

ensure that all public hospitals, no matter their size or

location, should be given adequate resources to ensure their

ability to safely provide care for their particularly vulner-

able patients.

There are multiple limitations to this study. First, to

highlight the effect of the operating room shutdown, only

data from January to June 2020 were included, resulting in

a very small number of patients in the COVID-19 cohort.

TABLE 4 Patient demographics including age and race gathered from all four New York City public hospitals

Patient

Characteristics

Center A Pre-

COVID

N= 123

Center A

COVID

N= 25

Center B

Pre-COVID

N= 58

Center B

COVID

N= 0

Center C

Pre-COVID

N= 92

Center C

COVID

N= 16

Center D

Pre-COVID

N= 80

Center D

COVID

N= 10

p-

value

Age (%) NA

\ 30 0 ( 0.0%) 2 ( 8.0%) 0 ( 0.0%) - 2 ( 2.2) 0 ( 0.0) 1 ( 1.2%) 0 ( 0.0%)

31 - 40 11 ( 8.9%) 1 ( 4.0%) 4 ( 6.9%) - 7 ( 7.6) 2 ( 12.5) 2 ( 2.5%) 0 ( 0.0%)

41 - 50 38 (30.9%) 9 (36.0%) 16 (27.6%) - 18 ( 19.6) 1 ( 6.2) 22 (27.5%) 2 (20.0%)

51 - 60 40 (32.5%) 7 (28.0%) 14 (24.1%) - 23 ( 25.0) 8 ( 50.0) 25 (31.2%) 2 (20.0%)

61 - 70 23 (18.7%) 4 (16.0%) 22 (37.9%) - 22 ( 23.9) 3 ( 18.8) 19 (23.8%) 3 (30.0%)

71 - 80 9 ( 7.3%) 2 ( 8.0%) 1 ( 1.7%) - 14 ( 15.2) 1 ( 6.2) 5 ( 6.2%) 3 (30.0%)

[ 81 2 ( 1.6%) 0 ( 0.0%) 1 ( 1.7%) - 6 ( 6.5) 1 ( 6.2) 6 ( 7.5%) 0 ( 0.0%)

Race (n (%) NA

Asian/

Pacific

Islander

23 (18.7%) 4 (16.0%) 7 (12.1%) - 0 ( 0.0) 0 ( 0.0) 0 ( 0.0%) 3 (30.0%)

Black 21 (17.1%) 5 (20.0%) 4 ( 6.9%) - 53 ( 57.6) 3 ( 18.8) 29 (36.2%) 7 (70.0%)

Hispanic/

Latino

0 ( 0.0%) 7 (28.0%) 0 ( 0.0%) - 0 ( 0.0) 13 ( 81.2) 6 ( 7.5%) 0 ( 0.0%)

Other/

Unknown

59 (48.0%) 4 (16.0%) 18 (31.0%) - 3 ( 3.3) 0 ( 0.0) 44 (55.0%) 0 ( 0.0%)

White 20 (16.3%) 5 (20.0%) 29 (50.0%) - 36 ( 39.1) 0 ( 0.0) 1 ( 1.2%) 0 ( 0.0%)

Patients were analyzed according to their membership to the pre-COVID cohort (cancer diagnosed between 1 January 2017 and 30 June 2018)

versus the COVID cohort (cancer diagnosed between 1 January and 30 June 2020). These pre-COVID and COVID cohorts were further stratified

by cancer treatment to assess whether demographic differences existed depending on the center

28 N. Escobar et al.



Secondly, one of the hospital centers, center B, could not

accommodate any non-COVID19 patients, and therefore

they did not treat or diagnose any patient with breast cancer

from January to June 2020, inhibiting the computation of p-

values in the descriptive statistics analyses. Third, given

the relatively small number of cases during the COVID

period, our study is likely underpowered to demonstrate

statistically significant differences that may be present.

CONCLUSIONS

Though the long-term effects of the operating room

shutdown due to the initial surge of COVID-19 cases in

2020 remain unknown, this study suggests that the oper-

ating room shutdown was not associated with an overall

significant increase in time to surgery across four New

York City public hospitals. However, when individual

centers were taken into consideration, there were apparent

TABLE 5 Specific types of surgery, reconstruction surgeries, and timing to chemotherapy or endocrine therapy that compose treatment

regimens for patients with breast cancer

Patient

Characteristics

Center A Pre-

COVID

N= 123

Center A

COVID

N= 25

Center B

Pre-COVID

N= 58

Center B

COVID

N= 0

Center C

Pre-COVID

N= 92

Center C

COVID

N= 16

Center D

Pre-COVID

N= 80

Center D

COVID

N= 10

p-

value

Primary surgery (n (%) ) NA

Lumpectomy 40 (32.5%) 13 (52.0%) 33 (58.9%) - 23 (25.0%) 7 (50.0%) 42 (53.8%) 4 (40.0%)

Mastectomy 0 (0.0%) 0 (0.0%) 1 (1.8%) - 3 (3.3%) 0 (0.0%) 2 (2.6%) 0 (0.0%)

Modified

Radical

Mastectomy

11 (8.9%) 5 (20.0%) 0 (0.0%) – 22 (23.9%) 0 (0.0%) 9 (11.5%) 1 (10.0%)

No Surgery 7 (5.7%) 1 (4.0%) 8 (14.3%) – 18 (19.6%) 1 (7.1%) 9 (11.5%) 0 (0.0%)

Pending 0 (0.0%) 0 (0.0%) 0 (0.0%) – 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (10.0%)

Radical

Mastectomy

0 (0.0%) 0 (0.0%) 0 (0.0%) – 1 (1.1%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

Re-excision

of biopsy

site

21 (17.1%) 0 (0.0%) 2 (3.6) – 9 (9.8%) 0 (0.0%) 6 (7.7%) 0 (0.0%)

Simple

Mastectomy

44 (35.8%) 6 (24.0%) 12 (21.4) – 16 (17.4%) 6 (42.9%) 10 (12.8%) 4 (40.0%)

Reconstruction (n (%))

Combined 0 (0.0%) 0 (0.0%) 0 (0.0%) – 0 (0.0%) 0 (0.0%) 3 (4.9%) 0 (0.0%)

Implant 28 (26.4%) 4 (16.7%) 0 (0.0%) – 2 (2.2%) 0 (0.0%) 0 (0.0%) 1 (10.0%)

None 70 (66.0%) 18 (75.0%) 43 (93.5%) – 84 (94.4%) 12 (100.0) 58 (95.1%) 9 (90.0%)

Tissue 8 (7.5%) 2 (8.3%) 3 (6.5%) 3 (3.4%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

Treatment

delayed (n

(%)

– 15 (60.0) 0 (NaN) – – 9 (56.2) - 4 (40.0) NA

Neoadjuvant

therapy (n

(%)

28 (23.5) 10 (40.0) 14 (25.0) – 20 (23.0) 8 (50.0) 5 (6.5) 6 (60.0) NA

Adjuvant

therapy (n

(%)

23 (19.3) 9 (40.9) 9 (16.1) – 16 (18.4) 2 (20.0) 17 (22.1) 7 (70.0) NA

Adjuvant

radiation (n

(%)

65 (53.3) 17 (77.3) 34 (60.7) – 46 (50.5) 6 (60.0) 35 (44.3) 5 (55.6) NA

Time to

surgery

(median,

days)

57 51 64.5 – 83 64 42 129 NA

To further analyze for potential disparities, the pre-COVID and COVID cohorts were further stratified by treatment center to assess whether

significant differences in treatment regimens existed across all hospitals
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significant differences in time to surgery, which illustrate

potential disparities in the care of breast cancer during the

COVID-19 lockdown period.
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TABLE 6 Covariates assessed in the multivariable Cox proportional

hazard model for the effect of pre-COVID versus COVID periods on

time to surgery

Variable Hazard Ratio 95% CI p value

COVID Cohort 0.74 (0.5-1.1) 0.143

Site B 0.78 (0.56-1.09) 0.149

Site C 0.72 (0.53-0.98) 0.04

Site D 1.53 (1.13-2.07) 0.006

Asian/Pacific Islander 1.64 (1.06-2.53) 0.025

Black 0.98 (0.71-1.35) 0.894

Hispanic/Latino 1.79 (1.03-3.14) 0.04

Other/Unknown 1.42 (1.03-1.98) 0.034

Age 1.02 (1.01-1.03) 0

Facility, race, and age were controlled for. As demonstrated above,

center was an important confounding variable, with notable differ-

ences for centers C and D compared with the reference category of

center A
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