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• COVID-19 is present in essentially every gynecologic oncology practice.
• Practice volume has dropped by over 60% due to COVID-19.
• Ovarian cancer presents unique management challenges during the pandemic.
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Objective. We aim to define national practice patterns to assess current clinical practice, anticipated delays
and areas of concern that potentially could lead to deviations from the normal standard of care.

Methods. Anonymous surveys were emailed to members of the Society of Gynecologic Oncology (SGO). The
spread of COVID-19 and its impact on gynecologic oncology care in terms of alterations to normal treatment pat-
terns and anticipated challenges were assessed. The Wilcoxon rank sum test was performed to determine risk
factors for COVID-19 infection.

Results.We analyzed the responses of 331 gynecologic oncology providers. COVID-19 is present in 99.1% of
surveyed communities with 99.7% reportingmitigation efforts in effect. The infection rate differs significantly be-
tween regions (p≪0.001) with the Northeast reporting the highest number of COVID-19 cases. Practice volume
has dropped by 61.6% since the start of the pandemicwithmost cancellations being provider initiated. Amajority
of responders (52.8%) believed that ovarian cancer will be the most affected cancer by COVID-19. N94% of re-
sponders are proceedingwith gynecologic cancer surgeries with exception of grade 1, endometrioid endometrial
adenocarcinoma (36.3%). Surgical backlog (58.6%), delayed cancer diagnosis (43.2%) and re-establishing normal
care with delayed patient (37.8%) were identified as the top 3 challenges after COVID-19 has abated.

Conclusions.COVID-19 iswidespread and has radically alterednormal practice patterns. Despite COVID-19 re-
lated concerns, most gynecologic oncology care is proceeding. However, the steep decline in clinical volume
shows there is a large group of patients who are not being diagnosed or are deferring care.

© 2020 Elsevier Inc. All rights reserved.
1. Introduction

The COVID-19 pandemic has radically altered practice patterns as in-
fection control measures have been implemented across the country
[1]. Cancer patients will be disproportionately affected due to their
ology, Department of Obstetrics
06, USA.
kayama).
high utilization of health care services and the potential immunosup-
pressive effects of therapy. Patients with cancer or a history of cancer
are more likely to be infected with COVID-19 [2,3]. Furthermore, cancer
patients with COVID-19 infection have an increased risk of severe se-
quelae, including need for intensive care, ventilation, and death [2–4].
Gynecologic oncology patients frequently require complex invasive
procedures and immunosuppressing therapies. This places them at in-
creased risk of contracting COVID-19 and its potentially fatal effects,
which presents a unique challenge to the health care providers caring
for them.
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Table 1
Demographic characteristics of the responders.

Number (%) 95%CI

Geographical location of practice
- USA 313 (94.5%) (91.6, 96.5%)
- Others 18 (5.5%) (3.5, 8.4%)

US regions:
- Northeast 80 (25.5%) (21.0, 30.7%)
- Midwest 77 (24.6%) (20.1, 29.7%)
- South 106 (33.9%) (28.8, 39.3%)
- West 50 (16.0%) (12.3, 20.4%)

US divisions:
1. New England 21 (6.7%) (4.4, 10.0%)
2. Middle Atlantic 59 (18.9%) (14.9, 23.6%)
3. East North Central 60 (19.1%) (15.2, 23.9%)
4. West North Central 17 (5.4%) (3.4, 8.5%)
5. South Atlantic 64 (20.4%) (16.4, 25.3%)
6. East South Central 18 (5.8%) (3.7%, 8.9%)
7. West South Central 24 (7.7%) (5.2, 11.2%)
8. Mountain 15 (4.8%) (2.9, 7.8%)
9. Pacific 35 (11.2%) (8.2, 15.2%)
Urban practice 301 (90.9%) (87.4, 93.6%)
Academic practice 208 (63.8%) (58.5, 68.8%)
Underserved practice area 100 (30.2%) (25.5, 35.4%)

Practice level
- GYN ONC attending 237 (71.6%) (66.5, 76.2%)
- GYN ONC fellows 44 (13.3%) (10.0, 17.4%)
- Residents 12 (3.6%) (2.1, 6.2%)
- Others* 38 (11.5%) (8.2, 15.0%)
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Considering the novelty, severity, high infectivity, varied symptom-
atology, and rapidity of spread of COVID-19 there is a need for guidance
regarding the care of gynecologic oncology patients. This includes un-
derstanding the best way tomitigate the increased patient risk of infec-
tion posed by surgical intervention, chemotherapy, and radiation, while
still being responsible stewards of public health and limited resources
such as hospital beds, personal protective equipment, and blood prod-
ucts. The SGO and American College of Surgeons (ACS) have issued gen-
eral recommendations encouraging cancellation of non-essential clinic
visits and operations [1,5].While somepractices have universal applica-
tion, guidelines need to be taken in the context of local COVID-19 bur-
den, as well as governmental and hospital specific recommendations.
We polled the SGO membership to assess the impact of COVID-19 on
their patients, their practice, and themselves. The results will serve to
evaluate the impact of the pandemic and the related mitigation efforts
on their communities.

2. Methods

After obtaining approval from the Institutional Review Board of the
University Hospitals: ClevelandMedical Center and the Society of Gyne-
cologic Oncology, we emailed a survey evaluating the effect of COVID-
19 on gynecologic oncology practice patterns. Survey questions were
modeled off the March 23rd, 2020 communique from the SGO COVID-
19 task force and the cancellation of non-essential services by Governor
Mike DeWine [1,6] (see S1 for full survey).

The survey was emailed to all members of the SGO which was gen-
erated by the SGO usingmembership data fromMarch 2020. The initial
survey was sent on March 30th, 2020 and two follow-up remainders
were sent out at four-day intervals. No further surveys responses were
accepted after April 13th. Respondents were given a linkwhich allowed
responses to be submitted securely via REDCap [Clinical and Transla-
tional Science Collaborative (CTSC) grand support (UL1TR002548)].
Each survey linkwas unique to an individual to ensure that the same in-
dividual did not answer more than once. All responses were kept anon-
ymous by REDCapwhich assigned a unique study identification number
to a given response which the study team is unable tomatch to an indi-
vidual. Respondentswere given the option in all caseswhere a response
was required to choose an opt out option (e.g. “prefer not to answer”).
The survey was estimated to take 5–10 min to complete.

The primary aim of this study was to assess how gynecologic oncol-
ogists are adjusting their practice patterns tomeet the changes imposed
by COVID-19. Secondarily, we sought to determine the most important
challenges anticipated during the recovery period from COVID-19.
Given the seemingly ubiquitous presence but the heterogeneous inci-
dence and impact of COVID-19, demographic information, and ques-
tions regarding the current prevalence of COVID-19 in the
respondent's area were obtained to determine how specific factors in-
fluenced practice pattern changes as well as COVID-19 infection testing
and infection rates.

Statistical analysis involved the tabulation of participant responses.
For questions where multiple answers were allowed, the denominator
used to calculate the percentage was set at the total number of pro-
viders answering the survey to avoid undercounting those who may
have chosen not to answer. The Wilcoxon/Kruskal-Wallis Rank Sum
test was utilized to assess variables that were not normally distributed.
p values of b0.05were considered statistically significant.We used JMP-
12 software for analysis (SAS Inc., Carey, NC)

3. Results

Surveys were successfully sent via email to 2305 members of the
SGO on March 30th with two email reminders. Nine individuals re-
moved themselves from consideration. The survey was accessed by
374 individuals (16.3%) who agreed to participate. From this group,
331 (86.2%) provided at least a partial response to the survey. These
responders represent 44 of 50 states (88.0%) and all geographic regions
of the United States. There were 18 responders from outside the US: 5
from Canada, 3 from Brazil, 2 from Colombia, and one from Australia,
Guatemala, India, Israel, Lebanon, Philippines, Portugal, and Singapore.
A majority of respondents practice in an urban area (90.9%) at an aca-
demic institution (63.8%). Complete demographic information is pre-
sented in Table 1. The location, practice setting (academic vs.
community and urban vs. rural), and current level of training (e.g. at-
tending) of those who responded to our survey was compared to cur-
rent SGO membership information. The respondents and the overall
SGO membership were well match with no significant differences in
these variables (Table 2).
3.1. COVID-19 presence and institutional response

COVID-19 was reported as present in their community by 328
(99.1%, 95%CI, 99.3, 99.8%) of those who completed the survey. The
two responders who reported no cases were from a physician in Ala-
bama and a physician in Portugal. Similarly, 330 (99.7%, 95%CI,
98.3,99.9%) reported a policy change in their communities and hospitals
related to the COVID-19 pandemic including: physical distancing in 325
(98.2%), hold on trial enrollment in 164 (49.5%), limited rounding in 225
(68.0%), cancelling elective surgeries in 318 (96.1%), cancelling outpa-
tient visits in 269 (81.3%), limiting meeting to 10 persons in 230
(69.5%), only virtualmeetings in 243 (73.4%), encouraging telemedicine
in 315 (95.7%), limit contact among colleagues in 275 (83.1%), and other
non-listed measures in 23 (6.9%). The most common unlisted measure
(11 of 23) was enhanced masking and personal protective
equipment use.
3.2. Responders' personal concern and awareness of infection in the
community

Responders reported a high personal level of concern (mean 4.27
out of 5) regarding the COVID-19 pandemic. 157 (47.6%, 95%CI 42.2,



Table 2
Responders' information compared to the known information about Society of Gyneco-
logic Oncology (SGO) membership as of April 2020.

Responders
Total = 331
N (%)

SGO membership
Total = 2356
N (%)

P value

United States vs others 313 (94.5%) 2162 (91.8%) 0.450
Academic Practice vs others* 208 (63.8%) 863 /1524 (56.6%) 0.298
GYN ONC Attending 237 (71.6%) 1523 (64.6%) 0.340
Trainee vs others 56 (16.9%) 428 (18.2%) 0.809
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53.0%) individuals reported a level 5 (high concern) and only 2 (0.6%,
95%CI, 0.1, 2.2%) reporting no concern.

Themean number of diagnosed COVID-19 cases reported in each di-
vision was weighted by response rate and arranged geographically to
show the current US distribution (Fig. 1). Themean number of reported
COVID-19 cases per US Census regionwas calculated (Table 3). Each re-
gion was stratified by practice setting and current level of training and
analyzed for differences. There was a significant difference in the num-
ber of COVID-19 cases between regions (p b 0.001). Therewas no differ-
ence in cases of infection between academic and community centers
except in the Midwest (p = 0.016). The Northeast region showed a
trend towards a difference in COVID-19 cases between urban and
rural settings (p = 0.095).

When asked to estimate the percentage of patients in their practice
who have had COVID-19 exposure, testing, and diagnosis, responders
perceived a wide range of patient exposure in their communities rang-
ing from 0 to 100%. The reported median was 10% [interquartile range
(IQR): 2%, 25%]. Similarly, estimated testing had a median of 5% (IQR
1%, 12%) with a positive cases median of 0% (IQR: 0%, 3%). Every state
surveyed except Arkansas, Idaho, Kansas, Louisiana, and New Hamp-
shire had a respondent that identified a COVID-19 diagnosis in their
practice. While an exact number of gynecologic oncology patients
with COVID-19 cannot be calculated due the potential double counting
of patients, 39 of 44 (88.6%) states reported at least one patient.
Fig. 1.United Statesmap,Weighted averageCOVID-19 cases per responder byUSCensusDivisio
and Vermont.
3.3. Impact on practice

Responders were asked about the effects of COVID-19 on different
aspects of patient care. They indicated the highest level of concern (5
out of 5) for the following: 107 (39.6%) for delay in care, 93 (34.4%)
for access to medical supplies, 70 (26.0%) for access to oncology treat-
ments, 59 (21.9%) for access to blood products, 49 (18%) for quality of
care, and 30 (11.1%) for access to medications. Providers where then
questioned about how their patients were responding to COVID-19. Pa-
tients are most concerned about access to clinic visits, surgery, and che-
motherapy with almost 75% rating this a 4 or 5 level of concern (Fig. 2).

When respondents were asked which gynecologic cancer would be
most impacted by COVID-19, the majority responded ovarian cancer
(52.8%). This was followed by uterine cancer (30.0%), and cervical can-
cer was felt to by the fewest number of respondents to be impacted
(14.8%). To quantify the amount of patient care delayed by COVID-19,
surveyed providers were asked about their normal and current patient
care volume. The mean number of patients treated per week dropped
61.6% from a mean of 42.59 to 16.34 patients per week.

Participants were asked to estimate the number of clinic visits and
operations cancelled each week due to COVID-19. Only 3 (1.1%) re-
sponders indicated no clinic cancellations related to COVID 19. The me-
dian number of cancellations was 30 per week (IQR: 17, 50) with 17.8%
reporting N50 outpatient visit cancellations per week. The majority of
cancellations were by the provider with an estimated patient cancella-
tion median of 30% (IQR: 17%, 50%). Similarly, only 8 (3.0%) responders
reported no surgery cancellations. The remaining 97% of participants re-
ported cancellations with 37 (13.7%) forgoing over 10 surgeries each
week. A median 24.5% (IQR: 0%, 50%) of the cancelled cases were for
cancer. For chemotherapy, 100 (37.3%) respondents reported no cancel-
lations or delays while 6 (2.2%) responders reported N20 cancellations.
3.4. Treatment delays and concerns

Responders estimated delays in the surgery would vary by cancer.
The anticipated average delay for ovarian cancer was 2 weeks (IQR: 0,
n. *No informationwas available for Alaska, Nevada, NewMexico, NorthDakota,Wyoming,



Table 3
Estimated diagnosed cases (per responder) by US census region stratified by practice setting and level of training.

Northeast Midwest South West P value*

Total per region
- Mean (SD) 10.7 (16.7) 2.5 (6.7) 3.4 (11.1) 2.5 (5.3) NA
- Median (IQR) 2 (0,15) 1 (0,2) 0 (0,0) 0 (0,3) b0.001
Stratified analysis, mean (SD)
1- Academic vs. community
- Academic 12.1 (17.9) 2.7 (4.6) 2.8 (8,4) 2.9 (6.9) 0.002
- Community 7.1 (12.6) 2.5 (9.4) 4.5 (15.1) 2.1 (3.0) 0.198
Academic vs. community (P value) 0.296 0.016 0.799 0.945 –
2- Urban vs. rural
- Urban 10.7 (16.5) 2.9 (7.2) 3.7 (11.5) 2.6 (5.5) b0.001
- Rural 6.7 (16.5) 0.3 (0.5) 0.4 (0.8) 3.0 (0.0)± 0.148
Rural vs. urban (P value) 0.095 0.182 0.36 0.363 –
3- Attending vs. others
- GynOnc attending 6.5 (13.4) 3.4 (8.6) 3.5 (11.8) 2.4 (5.5) 0.211
- Others 18.3 (19.5) 1.3 (2.4) 3.4 (8.7) 3.6 (3.8) b0.001
GynOnc vs. others 0.003 0.961 0.550 0.339 –
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6), 4 weeks for uterine staging (IQR: 2, 8), and 2 weeks for cervical can-
cer (IQR: 0, 4). Minimal delays were anticipated for radiation and che-
motherapy. Adjuvant radiation and definite radiation/chemoradiation
delay were both expected to be zero weeks (IQR: 0, 2). The expected
delay for adjuvant, neoadjuvant, and maintenance chemotherapy was
zero weeks with an IQR of (0,2), (0,1), and (0, 4) weeks, respectively.

Many states are cancelling “elective” surgeries in response to COVID-
19. Survey questionswere aimed at assessingwhich surgical candidates
should be operated on without a delay and which could be safely post-
poned. A majority felt surgery for a pelvic mass with normal CA-125
(59.5%) and cold knife cone for cervical dysplasia (61.0%) should be con-
sidered “elective”. Uterine staging for grade 1 endometroid cancer and
D&C for postmenopausal bleeding, unable to sample in office were con-
sidered “elective” by 36.3% and 41.4% of respondents, respectively. A
majority of respondents agreed that ovarian debulking surgery
(94.0%), uterine staging for high grade uterine cancer (98.5%), radical
hysterectomy for cervical cancer (94.9%), image guided biopsy (99.1%)
and surgery for a pelvic mass with elevated CA-125 (97.3%) should
not be delayed.

Concerns regarding initiating or continuing oncologic treatments
due to potential COVID-19 related morbidity were assessed. Ovarian
debulking was rated as the most concerning with a mean level of con-
cern of 4.0 out of 5. All other treatments including uterine staging,
Fig. 2. Patient concern of access to oncologic ca
cervical staging, chemotherapy (adjuvant, neoadjuvant and
maintenance), and radiation with or without chemotherapy (adjuvant
and definitive) ranged from 2.9 to 3.2.
3.5. Specific clinical management issues

Respondents were asked if concerns of immunosuppression
changed their use of maintenance therapy regimens in ovarian cancer
(Fig. 3). A majority (60.9%-69.0) did not believe there should be any
change regardless of agent or setting (1st line and platinum sensitive re-
currence). The remainder endorsed delayed maintenance therapy
(7.7%–10.35%), starting only in select patients (13.0%–14.9%), while
stopping therapy (0.8%–3.5%) or increasing use (0.4%–1.9%) was sup-
ported by a minority. Access to clinical trials is being limited according
to 132 (50%) of those surveyed. Another 63 (23.8%) reported that trial
enrollment is suspended and only 18 (6.8%) reported no changes.

Participants were asked to choose the 3 greatest challenges after
COVID-19 has abated. Surgical backlog (58.6%) was the most common
choice. Concern about delayed cancer diagnosis in the community
(43.2%) and re-establishing normal care with delayed patients (37.8%)
rounded out the top three concerns. Delayed treatment leading to pro-
gression of disease (36.3%) was a close fourth. Clinic appointment
re. *Procedures (e.g. ports, paracentesis).



Fig. 3. Ovarian maintenance chemotherapy adjustments during COVID-19.
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availability (21.5%), medical equipment shortage (19.0%), clinical trial
accrual (7.3%); and chemotherapy (2.4%) were also of concern.

4. Discussion

The effects of the COVID-19 pandemic have been nearly ubiquitous,
from interpersonal interactions to international relations and policies.
Similarly, clinical care has been universally impacted, including the
care of gynecologic oncology patients. We conducted a survey to assess
and quantify the impact on clinical care ofwomenwith gynecologicma-
lignancies in the COVID era.

Our survey mirrors the widespread nature of COVID-19 with 99.1%
of respondents reporting infections in their community. Additionally,
participants from 88.6% of responding states reported COVID-19 infec-
tions in their gynecologic oncology population. However, there is geo-
graphical variability in the COVID-19 burden as evidenced by the wide
range (0–100%) of reported gynecologic oncology patient exposures.
The Northeast region of the United States, New York in particular, is
themost dramatically affected. This is consistentwithNewYork's unen-
viable position of being an epicenter of the COVID-19 pandemic. While
our survey only showed a trend towards higher urban infection risk in
the Northeast, other reports show that cites are more affected and our
infection rate is likely an underestimate given that it is calculated per re-
sponder to avoid the risk of double counting patients [7]. One of the best
ways to further defineboth individual risk and assess the overall COVID-
19 prevalence would be widescale testing. Unfortunately, respondents
believe that only about half of those with an exposure are currently
being tested. While the diagnostic shortfall must be addressed, the
low reported COVID-19 infection rate in gynecologic oncology patients
is encouraging. This could be due to the high reported level of provider
concern leading to a 99.7% reported adoption rate of infection mitiga-
tion strategies like social distancing and cancellation of non-urgent
care. Participants reported a N60% drop in patient care volume spread
across both outpatient and inpatient treatments. Most of this decreased
volume is likely due to mitigation efforts given only 30% of the reported
outpatient cancellations were patient initiated and most of the can-
celled surgery would fit into the “elective” category.

While limiting exposure and infection of gynecologic oncology pa-
tients is critical, there is also the need to provide appropriate and timely
oncologic care. Cancer surgeries, with the possible exception of grade 1
endometrioid uterine cancer staging, are moving forward withminimal
delays. However, ovarian cancer presents a particular challenge. Ovar-
ian debulking surgery was rated as themost concerning treatment dur-
ing the pandemic. This combined with the frequent need for
chemotherapy are likely why ovarian cancer was rated as the most im-
pacted gynecologic cancer by COVID-19. Interestingly, despite concerns
regarding immunosuppression from maintenance therapy, most re-
spondents have not changed their practice patterns in either theupfront
or recurrent setting. A potential explanation for this is thatmaintenance
therapies are generally well tolerated which could delay the need for
appointment-intensive interventions such as imaging, laboratory test-
ing and chemotherapy infusion.

The COVID-19 pandemic represents a dynamic process with daily
changes to clinical practice. Care must be taken to not overlook the un-
seen and the future. In this study, responders reported a 60% drop in
clinical volumewhich implies that there are gynecologic cancer patients
whoare either unable to bediagnosed or are deferring care until COVID-
19 abates. COVID-19 will be part of life for the near future and cancer
care decisions must reflect this reality. It is imperative as a specialty
that we have systems in place to identify these patients as well as pre-
pare for the increased surgical need. Potential strategies to limit the
risk of a second surge in the gynecologic cancer population would be
routine COVID-19 testing prior to surgery or chemotherapy, maximiz-
ing same day discharges, and keeping cancer treatment areas separated
from those with a COVID-19 diagnosis.

This study has several strengths including responses from every re-
gion in the United States. Additionally, this is the first report detailing
multiple aspects of COVID-19 related care in the gynecologic cancer
population including the national COVID-19 spread pattern, infection
mitigation effects, treatment plan alterations, and patient responses to
COVID-19. Our trial also provides valuable information on the antici-
pated challengeswhen the COVID-19mandated restrictions are relaxed.

As with all surveys, there is the potential for selection bias. This con-
cern is partially allayed by the geographical response pattern which
does not appear to skew to high or low risk regions. While the response
rate would ideally have been higher for a survey based study, we were
guided by our desire to limit the duration of the study in the interest
of collecting, collating and disseminating this data at a pace matching
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that of COVID spread to ensure benefit and relevancy for our audience.
Despite the limited time to answer and demands of theCOVID-19on gy-
necologic oncologists, this survey contains replies from over 300 pro-
viders specializing in gynecologic oncology. To increase the response
rate to the survey, we did the original mailing followed by 2 reminders.
To address non-responder bias, we did include a comparison between
the responder's information including practice level and location to
that from the April 2020 SGO membership which showed comparable
proportions in each of the available pieces of information.

In this survey, we present an initial snapshot of the effect of COVID-
19 on gynecologic oncology. While urban locations like New York have
been the most impacted, nearly every respondent reported local
COVID-19 infections. Continued mitigation efforts and preparation for
the future, guided by first-hand experience and expert opinion in the
short-term, and improved testing, treatment, and prevention of
COVID-19 in the long-term, will be critical to optimizing our patients'
outcomes.

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.ygyno.2020.05.028.
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