
 

 

Since January 2020 Elsevier has created a COVID-19 resource centre with 

free information in English and Mandarin on the novel coronavirus COVID-

19. The COVID-19 resource centre is hosted on Elsevier Connect, the 

company's public news and information website. 

 

Elsevier hereby grants permission to make all its COVID-19-related 

research that is available on the COVID-19 resource centre - including this 

research content - immediately available in PubMed Central and other 

publicly funded repositories, such as the WHO COVID database with rights 

for unrestricted research re-use and analyses in any form or by any means 

with acknowledgement of the original source. These permissions are 

granted for free by Elsevier for as long as the COVID-19 resource centre 

remains active. 

 



Gynecologic Oncology 159 (2020) 470–475

Contents lists available at ScienceDirect

Gynecologic Oncology

j ourna l homepage: www.e lsev ie r .com/ locate /ygyno
Gynecologic oncology care during the COVID-19 pandemic at three
affiliated New York City hospitals
Melissa K. Frey a,⁎, Rana K. Fowlkes a, Nora M. Badiner a, David Fishman b, Margaux Kanis c, Charlene Thomas a,
Paul J. Christos a, Peter Martin a, Charlotte Gamble a, Onyinye D. Balogun a, Higinia Cardenes a,
Constantine Gorelick c, Tara Pua b, Long Nguyen b, Kevin Holcomba, Eloise Chapman-Davis a

a NewYork-Presbyterian Weill Cornell Medicine, USA
b NewYork-Presbyterian Queens, USA
c NewYork-Presbyterian Brooklyn Methodist, USA

H I G H L I G H T S

• 39% of gynecologic oncology patients in New York City hospitals experienced a COVID-19-related modification in cancer care.
• 67% of surgical plans were modified, 22% of systemic treatment plans and 19% of radiation plans due to COVID-19.
• Hospital location in Queens and COVID-19 positive testing were independently associated with treatment modifications.
⁎ Corresponding author at: Division of Gynecologic Onc
E-mail address: mkf2002@med.cornell.edu (M.K. Frey

https://doi.org/10.1016/j.ygyno.2020.09.005
0090-8258/© 2020 Elsevier Inc. All rights reserved.
a b s t r a c t
a r t i c l e i n f o
Article history:
Received 9 June 2020
Accepted 4 September 2020
Available online 25 September 2020
Background.New York City was among the epicenters during the COVID-19 pandemic. Oncologists must bal-
ance plausible risks of COVID-19 infectionwith the recognized consequences of delaying cancer treatment, keep-
ing in mind the capacity of the health care system. We sought to investigate treatment patterns in gynecologic
cancer care during the first twomonths of the COVID-19 pandemic at three affiliated New York City hospitals lo-
cated in Brooklyn, Manhattan and Queens.

Methods. A prospective registry of patients with active or presumed gynecologic cancers receiving inpatient
and/or outpatient care at three affiliated NewYork City hospitals wasmaintained betweenMarch 1 and April 30,
2020. Clinical and demographic data were abstracted from the electronic medical record with a focus on onco-
logic treatment.Multivariable logistic regression analysiswas explored to evaluate the independent effect of hos-
pital location, race, age, medical comorbidities, cancer status and COVID-19 status on treatment modifications.

Results.Among302 patientswith gynecologic cancer, 117 (38.7%) experienced a COVID-19-related treatment
modification (delay, change or cancellation) during thefirst twomonths of the pandemic inNewYork. Sixty-four
patients (67.4% of those scheduled for surgery) had a COVID-19-related modification in their surgical plan, 45
(21.5% of those scheduled for systemic treatment) a modification in systemic treatment and 12 (18.8% of those
scheduled for radiation) a modification in radiation. Nineteen patients (6.3%) had positive COVID-19 testing.
On univariate analysis, hospital location in Queens or Brooklyn, age ≤65 years, treatment for a new cancer diag-
nosis versus recurrence and COVID-19 positivitywere associatedwith treatmentmodifications. Onmultivariable
logistic regression analysis, hospital location in Queens and COVID-19 positive testing were independently asso-
ciated with treatment modifications.

Conclusions.More than one third of patients with gynecologic cancer at three affiliated New York City hospi-
tals experienced a treatment delay, change or cancellation during the first two months of the COVID-19 pan-
demic. Among the three New York City boroughs represented in this study, likelihood of gynecologic oncology
treatment modifications correlated with the case burden of COVID-19.

© 2020 Elsevier Inc. All rights reserved.
ology, USA
).
1. Introduction

The COVID-19 pandemic has resulted in unprecedented challenges
for the oncology community. The American Cancer Society estimates
that nearly 5000 new cases of cancer will be diagnosed per day in the
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United States, however, the preferred approach to cancer care during
the pandemic remains uncertain [1]. Early reports suggest that patients
with cancer may be at increased risk for COVID-19 infection and may
have more severe COVID-19 clinical events including admission to in-
tensive care units, requirement for invasive ventilation and death
[2–6]. A recent study at a New York City Hospital found a case fatality
rate of 25% for patients with COVID-19 and solid tumors [5]. However,
such studies are limited by small sample size, heterogeneous cancer
types and several possible confounding variables [7]. Oncology pro-
viders face difficult decisions, 1) balancing plausible risks of COVID-19
infection for cancer patients with the recognized consequences of not
treating cancer in an effective or timely manner, 2) mitigating the
risks for significant care disruptions associated with social distancing
behaviors, and 3) managing appropriate allocation of limited health
care resources for both COVID-19 and cancer patients [5].

To flatten the growth curve of the COVID-19 pandemic, physicians
have postponed or cancelled non-acute visits and procedures and
transitioned millions of visits to telehealth. In New York City, elective
procedures were prohibited beginning onMarch 22, 2020. Survivorship
and surveillance visits for asymptomatic cancer patients are amenable
to a telehealth platform. However, patients with active cancer requiring
cancer-directed treatment require in-person physician evaluations and
treatment [8]. Established frameworks to informdecisions about how to
adapt cancer treatment during the COVID-19 pandemic based on pa-
tient and cancer-specific factors do not yet exist and providers are rely-
ing on evolving medical society guidelines [9–13]. For patients with
active cancer, the physician and patient together must balance a delay
in cancer treatment against the risk of potential COVID-19 exposure,
keeping in mind the capacity of the local health care system to meet
existing and projected needs [8]. This is especially challenging for gyne-
cologic cancers because, although gynecologic oncologists have exper-
tise in multi-modality cancer management, published literature
regarding outcomes associated with surgical delays and extended neo-
adjuvant chemotherapy are retrospective, underpowered or single in-
stitution analyses with inconsistent results [14–16]. As New York City
was among the early epicenters during the COVID-19 pandemic, we
sought to investigate practice patterns in gynecologic cancer care during
the first two months of the COVID-19 pandemic at affiliated New York
City hospitals in three boroughs.
2. Methods

A prospective registry of all patients with active or presumed gyne-
cologic cancer was maintained at three affiliated New York City Hospi-
tals beginning March 1, 2020 through April 30, 2020. Institutional
review board approval was obtained from each participating hospital.
The hospitals included an 862-bed quaternary referral academic medi-
cal center inManhattan (NewYork-PresbyterianHospital -Weill Cornell
Medical Center), a 651-bed tertiary care academic medical center in
Brooklyn (NewYork-Presbyterian Brooklyn Methodist Hospital) and a
550-bed tertiary care academic medical center in Queens (NewYork-
Presbyterian Queens). Patients were included if they were followed by
the gynecologic oncology team (inpatient and/or outpatient) and had
a diagnosis of an active cancer or presumed gynecologic cancer based
on a suspicious clinical evaluation. Patients in remission were not in-
cluded. Data for registry patients were manually abstracted from elec-
tronic health records with the use of a quality-controlled protocol and
structured abstraction. De-identified data were maintained in a secure
web platform supported by the participating institutions. Abstractors
were clinicians and medical students trained to abstract standard data
elements into a secure institutional data repository. Training was per-
formed in several sessions, led by a single investigator (MF). Calibration
was reinforced through daily meetings and ongoing collaboration
through a remote shared communication platform. Abstracted data in-
cluded patient demographics, clinical characteristics, comorbid
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conditions, COVID-19 symptoms and testing, oncologic history, planned
oncology treatments and completed oncology treatments.

COVID-19-related modifications in cancer care were defined as can-
cellations of planned treatment, changes in planned treatment or delays
of greater than 14 days due to the COVID-19 pandemic. This included
patients with and without symptoms of COVID-19 and/or a diagnosis
of COVID-19 as we aimed to capture the effect of the pandemic on all
of gynecologic cancer care at participating sites. Data on COVID-19 test-
ing was abstracted from the patients' electronic health records and
cross-referenced with the institution's COVID-19 research data reposi-
tory, which maintains all electronic COVID-19-related patient data.
COVID-19 testing strategies were standardized across three hospitals,
however, changes occurred over the course of data collection. In early
March, COVID-19 testingwas limited and only performed for symptom-
atic patients in the hospital at the discretion of emergency department
and hospital physicians. As testing became more available, COVID-19
testing was offered at outpatient clinics for symptomatic patients and
for all patients undergoing surgical procedures. The method of COVID-
19 testing was standardized across the three hospitals with nasopha-
ryngeal polymerase chain reaction (PCR) swab testing.

2.1. Statistical Analysis

The distribution of continuous variables was tested for normality via
the Shapiro-Wilk normality test. Univariate tests were applied based on
whether the variable of interest was distributed normally (i.e., t-test,
analysis of variance) or not normally (i.e., Mann–Whitney U test,
Kruskal-Wallis test). Associations between categorical variables were
evaluated using the chi-square test or Fisher's exact tests, as appropriate
for category size. Multivariable logistic regression analysis was explored
to evaluate the independent effect of hospital location, race, age, medi-
cal comorbidities, cancer status (new diagnosis vs. recurrence), and
COVID-19 status, on treatment modifications (i.e., binary outcome vari-
able) during the study period. Ethnicity was not included in the multi-
variable model as it was collinear with race. Statistical significance
was evaluated at the 0.05 alpha level, and two-sided 95% confidence in-
tervals were calculated to assess the precision of all obtained estimates.
Data were analyzed using SPSS Statistical software Version 20.0 (IBM
SPSS Statistics for Windows, Version 20.0. Armonk, NY: IBM Corp) and
R Version 3.6.1(R Foundation for Statistical Computing, Vienna,
Austria, 2019).

3. Results

Three hundred and two patients with active or presumed gyneco-
logic cancer were followed at three affiliated academic New York City
Hospitals during the study period (Manhattan – 118, 39.1%, Queens –
75, 24.8%, Brooklyn – 109, 36.1%). The median patient age was
64.7 years (range 27.8–90.0). The distribution of patient race was as fol-
lows: White/Caucasian 117, 38.7%, Black/African American 88, 29.1%,
Asian/Asian American 56, 18.5%, American Indian/Alaska Native 1,
0.3%, Native Hawaiian/Pacific Islander 1, 0.3%, other 10, 3.3% and un-
known 29, 9.6%. Twenty-nine patients (9.6%) were Hispanic/Latino
(Table 1).

Among our cohort of patients, the primary cancer sites included
ovary (123, 40.7%), uterus (122, 40.4%), cervix (37, 12.3%), vulva (14,
4.6%) and vagina (3, 1.0%). Three patients (1.0%) had surgery for a sus-
picious pelvic mass with final pathologic exam demonstrating a gastro-
intestinal primary malignancy. One hundred and ninety-nine patients
(65.9%) were undergoing treatment for a newly diagnosed gynecologic
malignancy and 103 (34.1%) were undergoing treatment for recurrent
disease. Ninety-five patients (31.5%) were scheduled for surgery.
Sixty-four patients (21.2%) were scheduled for radiation. Two hundred
and nine patients (69.2%) were scheduled for systemic treatment.
Among those scheduled for systemic treatment, 117 were scheduled
for intravenous chemotherapy, 17 for hormonal therapy, 16 for PARP



Table 1
Patient demographics at three affiliated New York City hospitals.

Total (302) Brooklyn (109, 36.1%) Manhattan (118, 39.1%) Queens (75, 24.8%) P Value

N (%) N (%) N (%) N (%)

Age (median, range) 64.67 (27.80–89.97) 67.94 (30.97–84.85) 66.55 (27.80–89.97) 58.85 (34.72–89.89) <0.001

Race <0.001
American Indian/Alaska Native 1 (0.3%) 1 (0.9%) 0 (0%) 0 (0%)
Asian/Asian American 56 (18.5%) 5 (4.6%) 15 (12.7%) 36 (48.0%)
Black/African American 88 (29.1%) 62 (56.9%) 17 (14.4%) 9 (12.0%)
Native Hawaiian/Pacific Islander 1 (0.3%) 0 (0%) 1 (0.8%) 0 (0%)
White/Caucasian 117 (38.7%) 38 (34.9%) 67 (56.8%) 13 (17.3%)
Other 10 (3.3%) 1 (0.9%) 8 (6.8%) 0 (0%)
Unknown 29 (9.6%) 2 (1.8%) 10 (8.5%) 17 (22.7%)

Ethnicity 0.004
Hispanic/Latino 29 (9.6%) 4 (3.7%) 14 (11.9%) 11 (14.7%)
Not Hispanic/Latino 235 (77.8%) 100 (91.7%) 93 (78.8%) 42 (56.0%)
Unknown 38 (12.6%) 5 (4.6%) 11 (9.3%) 22 (29.3%)

Primary cancer 0.077
Uterus 122 (40.4%) 57 (52.3%) 40 (33.9%) 25 (33.3%)
Ovary 123 (40.7%) 33 (30.3%) 58 (49.2%) 32 (42.7%)
Cervix 37 (12.3%) 12 (11.0%) 12 (10.2%) 13 (17.3%)
Vulva 14 (4.6%) 5 (4.6%) 4 (3.4%) 5 (6.7%)
Vagina 3 (1.0%) 1 (0.9%) 2 (1.7%) 0 (0%)
Gastrointestinal primary 3 (1.0%) 1 (0.9%) 2 (1.7%) 0 (0%)
New diagnosis of cancer 199 (65.9%) 66 (60.6%) 68 (57.6%) 65 (86.7%) <0.001
Medical comorbidities 228 (75.5%) 92 (84.4%) 85 (72.0%) 51 (68.0%) 0.021
COVID-19 Positive 19 (6.3%) 7 (6.4%) 8 (6.8%) 4 (5.3%) 0.955
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inhibitor treatment, 13 for combination intravenous chemotherapy and
anti-angiogenic treatment, 12 for immunotherapy and 34 for other
targeted therapies or combinations of intravenous chemotherapy,
PARP inhibitor therapy, hormonal therapy, immunotherapy and oral
chemotherapy. Among the cohort, 228 patients (75.5%) had a medical
comorbidity in addition to their cancer diagnosis including hyperten-
sion (159, 52.6%), obesity (100, 33.1%), diabetes (65, 21.5%), pulmonary
disease (38, 12.6%), coronary artery disease (15, 5%) and renal disease
(6, 2%) (Table 1).

Patient demographics are displayed in Table 1. Forty-nine patients
(16.2%) reported at least one symptom of COVID-19 including fever
(21, 7%), cough (22, 7.3%), shortness of breath (20, 6.6%), gastrointesti-
nal disturbance (15, 5%), anosmia or aguesia (3, 1%) and sore throat
(2, 0.7%). Fifty-seven patients (18.9%) underwent testing for COVID-19
and 19 patients (6.3%) had a positive COVID-19 test. Additionally, one
patient undergoing treatment for recurrent ovarian cancer had COVID-
19 symptoms (fever, cough, and shortness of breath) and died in her
nursing home facility, prior to confirmatory COVID-19 testing. There
were no differences in rates of COVID-19 infection among gynecologic
cancer patients at the three hospitals. The only patient variable associ-
ated with COVID-19 positive testing was the presence of at least one
medical comorbidity. Among the 19 patients with COVID-19 positive
testing, 18 (94.7%) had a medical comorbidity in addition to the cancer
diagnoses versus 210 of the 283 patients (74.2%) without COVID-19
(P = 0.05). Table 2 provides a description of the 19 confirmed COVID-
19 cases among our cohort of gynecologic oncology patients.

One hundred and seventeen patients (38.7%) experienced a modifi-
cation in their oncology care due to the COVID-19 pandemic. Sixty-four
patients (67.4% of those scheduled for surgery) had a COVID-19-related
modification in their surgical plan. Forty-five patients (21.5% of those
scheduled for systemic treatment) had a COVID-19-related modifica-
tion in planned systemic treatment. Twelve patients (18.8% of those
scheduled for radiation) had a COVID-19-related modification in
planned radiation. This included one patient who had a modification
in planned surgery and radiation and three patients with modifications
in planned surgery and systemic treatment. For patients scheduled for
surgery and radiation the most common treatment modification was
delay followed by change in the treatment plan and cancellation was
the least common modification. For patients scheduled for systemic
472
treatment, treatment modifications in descending order were delay,
cancellation and change (Fig. 1).

We performed univariate analysis to determine if any patient vari-
ables were predictive of treatment modifications during the COVID-19
pandemic. Race, ethnicity, primary cancer site and presence of medical
comorbidities were not predictive of treatment modifications. Patients
treated at the hospital located in Queens were significantly more likely
to have a treatment modification versus patients at Brooklyn and
Manhattan and patients at Brooklyn were significantly more likely to
have a modification versus patients at Manhattan (Queens – 46, 61.3%,
Brooklyn – 42, 38.5%, Manhattan – 29, 24.6%, P < 0.001). Patients
65 years and older were less likely to have treatment delays than youn-
ger patients (48, 32.4% vs. 69, 44.8%, P = 0.04). Patients undergoing
treatment for a new cancer diagnosisweremore likely to undergo treat-
ment modifications compared to patients being treated for recurrent
disease (87, 43.7% vs. 30, 29.1%, respectively, P=0.02). Patients testing
positive for COVID-19were alsomore likely to undergo treatmentmod-
ifications than non-COVID-19positive patients (15, 78.9% vs. 102, 36.0%,
respectively, P < 0.001) (Table 3).

We performed a multivariable logistic regression analysis to evalu-
ate the independent effect of age, hospital location, race, medical co-
morbidities, treatment for new vs. recurrent cancer, and COVID-19
status on COVID-19-related treatment modifications. On multivariable
analysis, only hospital location and COVID-19 status remained signifi-
cantly associated with treatment modifications (Table 4).

4. Discussion

The COVID-19 pandemic has forced the oncology community to rap-
idly adapt standard of care practices in order to minimize the risk of
COVID-19 transmission to cancer patients and provide medical care
within the capacity of strained health care systems. National guidelines
have recommended postponing surgeries and considering postponing
or cancelling nonsurgical cancer treatments based on shared-decision
making with a review of the risk to benefit ratio [9–13,17]. New York
City had the first case of confirmed COVID-19 on March 1, 2020. On
March 7th the governor of New York declared a state of emergency
and on March 22 cancelled all non-critical elective surgeries. Not sur-
prisingly, many women with gynecologic cancers throughout the



Table 2
Patients with COVID-19 positive testing.

Primary
malignancy

Race Ethnicity Medical comorbidity Treatment COVID-19 symptoms COVID-19
Course

Cervix Black/African
American

Not
Hispanic/Latino

Hypertension Radiation Fever, shortness of breath, gastrointestinal
symptoms

Mild
symptoms

Vulva Black/African
American

Not
Hispanic/Latino

Diabetes, hypertension,
history of tobacco use

Radiation Fever, cough, shortness of breath, chills Hospitalized
(> 1 month)

Uterus White/Caucasian Not
Hispanic/Latino

Obesity Intravenous chemotherapy
and radiation

Asymptomatic Asymptomatic

Uterus Black/African
American

Not
Hispanic/Latino

Diabetes, hypertension,
obesity

Surgery Fever, myalgias Mild
symptoms

Uterus White/Caucasian Not
Hispanic/Latino

Hypertension, obesity Hormonal therapy Fever, cough, shortness of breath,
gastrointestinal symptoms, fatigue

Deceased due
to COVID-19

Ovary Black/African
American

Not
Hispanic/Latino

Diabetes, hypertension,
obesity

Antiangiogenic therapy Fever, rhinorrhea Mild
symptoms

Uterus Black/African
American

Not
Hispanic/Latino

Hypertension, pulmonary
disease

Intravenous chemotherapy Cough, shortness of breath, fatigue Hospitalized
(11 days)

Cervix White/Caucasian Hispanic/Latino History of tobacco use Hormonal therapy Cough Mild
symptoms

Ovary White/Caucasian Not
Hispanic/Latino

Obesity PARP inhibitor Cough, anosmia, sinus pressure, headache Mild
symptoms

Uterus Black/African
American

Not
Hispanic/Latino

Hypertension, obesity Intravenous chemotherapy Cough, gastrointestinal symptoms, chills,
myalgias, rhinorrhea

Mild
symptoms

Ovary White/Caucasian Hispanic/Latino Diabetes, hypertension,
obesity

Intravenous chemotherapy Fever, cough, shortness of breath,
gastrointestinal symptoms, weakness

Deceased due
to COVID-19

Uterus Black/African
American

Not
Hispanic/Latino

Diabetes, hypertension,
obesity

Intravenous chemotherapy
and immunotherapy

Fever, cough, shortness of breath Hospitalized
(9 days)

Ovary White/Caucasian Hispanic/Latino None Intravenous chemotherapy
and antiangiogenic therapy

Shortness of breath, gastrointestinal
symptoms, fatigue, myalgias, decreased oral
intake

Mild
symptoms

Ovary White/Caucasian Not
Hispanic/Latino

History of tobacco use,
obesity

Intravenous chemotherapy Fever, cough, myalgias Mild
symptoms

Cervix Black/African
American

Not
Hispanic/Latino

Hypertension, pulmonary
disease, history of tobacco
use

Surgery and radiation Fever, gastrointestinal symptoms Mild
symptoms

Uterus Black/African
American

Not
Hispanic/Latino

Hypertension Surgery Asymptomatic Asymptomatic

Ovary Unknown Unknown Hypertension Intravenous chemotherapy Asymptomatic Asymptomatic
Ovary Unknown Unknown Diabetes, pulmonary disease Surgery Fever, gastrointestinal symptoms, anosmia Mild

symptoms
Ovary Asian/Asian

American
Not
Hispanic/Latino

Diabetes, hypertension Antiangiogenic therapy Cough, anosmia Mild
symptoms
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Fig. 1. COVID-19-related modifications in surgery, systemic treatment and radiation.
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Table 3
Univariate analysis evaluating association between clinical variables and cancer-directed
treatment modifications.

Treatment
completed
as planned (185)

Treatment
modified due
to COVID-19 (117)

P Value

N (%) N (%)

Age 0.037
Less than 65 years 85 (55.2%) 69 (44.8%)
65 years or more 100 (67.6%) 48 (32.4%)

Hospital location <0.001
Brooklyn 67 (61.5%) 42 (38.5%)
Manhattan 89 (75.4%) 29 (24.6%)
Queens 29 (38.7%) 46 (61.3%)

Race - Black/African American vs. other 0.111
Black/African American 49 (55.7%) 39 (44.3%)
Non-Black/African American 123 (66.5%) 62 (33.5%)
Unknown 13 (44.8%) 16 (55.2%)

Race - Asian/Asian American vs. other >0.99
Asian/Asian American 35 (62.5%) 21 (37.5%)
Non-Asian/Asian American 137 (63.1%) 80 (36.9%)
Unknown 13 (44.8%) 16 (55.2%)

Race - White/Caucasian vs. other 0.192
White/Caucasian 80 (67.8%) 38 (32.2%)
Non-White/Caucasian 92 (59.4%) 63 (40.6%)
Unknown 13 (44.8%) 16 (55.2%)

Ethnicity 0.106
Hispanic or Latino 14 (48.3%) 15 (51.7%)
Non-Hispanic or Latino 154 (65.5%) 81 (34.5%)
Unknown 17 (44.7%) 21 (55.3%)

Medical comorbidity >0.99
Yes 140 (61.4%) 88 (38.6%)
No 45 (60.8%) 29 (39.2%)

COVID-19 Status 0.001
Negative or not tested 181 (64.0%) 102 (36.0%)
Test positive 4 (21.1%) 15 (78.9%)

Cancer status 0.019
New diagnosis 112 (56.3%) 87 (43.7%)
Recurrent disease 73 (70.9%) 30 (29.1%)
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country are experiencing significant delays in their cancer care [18]. In
our study of hospitals in three New York City boroughs, 39% of patients
experienced either a delay, cancellation or change in their planned can-
cer management due to the COVID-19 pandemic.

Prior studies demonstrate health inequities across the five bor-
oughs of New York City and suggest that the COVID-19 pandemic has
disproportionately affected many minority and marginalized popula-
tions. [19–21] Early studies of COVID-19 demonstrate higher rates of
COVID-19 hospitalizations and deaths in the boroughs with greater
representation of racial/ethnicminorities. The boroughs, in order of de-
creasing COVID-19 hospitalizations and deaths, were the Bronx,
Queens, Brooklyn, Staten Island and Manhattan [22,23]. We found sig-
nificantly increased rates of oncologic care modifications among
Table 4
Multivariable logistic regression predicting cancer-directed treatment modification.

Predictor Adjusted OR

Age > 64 years 0.81
Hospital location: Queens vs. Manhattan (referent) 4.31
Hospital location: Brooklyn vs. Manhattan (referent) 1.75
Race: Black/African American vs. White/Caucasian (referent) 1.35
Race: Asian/Asian American/Other vs. White (referent) 0.64
Comorbidities: Yes vs. No (referent) 0.88
COVID-19 Status: Positive vs. Negative (referent) 6.94
Cancer status: New Diagnosis vs. Recurrence (referent) 1.48
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women treated at the location in Queens followed by Brooklyn com-
pared to Manhattan. This finding is important given that these three
hospitals are affiliated academic centers with shared standardized
and evidence-based treatment algorithms for management of gyneco-
logic cancers. The patient populations between hospital locations were
also different, Brooklyn having the highest percentage of Black/African
American patients, Manhattan the highest percentage ofWhite/Cauca-
sian patients, Queens the highest percentage of Asian/Asian American
patients and Hispanic/Latino patients. Of note, we did not identify dif-
ferences in treatment modifications by race or ethnicity. We did find
that younger patients and patients with a new cancer diagnosis versus
a recurrence were more likely to experience treatment modifications,
however both patient characteristics were more common among the
population treated at Queens and the differences disappeared when
adjusting for hospital location.

Among the cohort of 302 patients, 19 (6.3%) had positive COVID-
19 testing. This number likely represents an underestimate of the
true COVID-19 prevalence as only 19% of patients underwent
COVID-19 testing during the study period. All but one of the patients
with COVID-19 had at least one medical comorbidity in addition to
cancer. This is not surprising as a high burden of severe disease and
death from COVID-19 has been consistently observed in patients
with pre-existing medical comorbidities [24]. Two of the 19 patients
(10.5%) died due to complications of COVID-19 infection and one pa-
tient living in a nursing home died with presumed COVID-19 prior to
testing.

This study has important strengths and limitations. Strengths in-
clude the evaluation of patients with diversity in age, race/ethnicity
and hospital location within New York City. Additionally, despite loca-
tions in three separate New York City boroughs, the hospitals have a
close affiliationwith standardization in evidence-based care. As a result,
differences between hospitals are unlikely due to varying clinical ap-
proaches to disease management. Our study was unable to capture
whether treatment delays resulted from hospital policies versus patient
decision-making. Future studies are needed to better capture patient
concerns and resulting treatment delays during the pandemic. While
our study raises important questions about the risks of treating cancer
during the pandemic and outcomes of patients with COVID-19 and a
cancer diagnosis, similar to other early studies of COVID-19 and cancer,
it is limited by small numbers of patients and potentially significant bias
[2–6]. Finally, our study did not capture long-term effects of treatment
modifications on cancer recurrence and overall survival. Large scale
studies with long-term follow-up and high level, critically reviewed
data are needed in order to prevent unduly influencing oncology prac-
tices and clinical guidelines during this crisis [7].

Our prospective review of gynecologic oncology patients treated at
three affiliated New York City hospitals during the first two months
of the COVID-19 pandemic demonstrates the tremendous burden
of COVID-19 on the provision of cancer care, with more than a third of
patients experiencing either a delay, cancellation or change in their
planned disease management. Patients treated at hospitals in New
York City boroughs with greater reported COVID-19 burden experi-
enced significantly more delays. It is critical that we consider disease
95% CI: Low 95% CI: High P-Value

0.45 1.45 0.472
1.97 9.8 <0.001
0.89 3.45 0.104
0.7 2.62 0.377
0.29 1.38 0.267
0.46 1.69 0.692
2.26 26.21 0.002
0.82 2.68 0.193
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burden and hospital capacity for care of both cancer and COVID-19 as
medical systems begin the process of re-entry into non-emergent clini-
cal activity and prepare for future pandemics.
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