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Abstract: COVID-19, also known as the coronavirus disease 2019, is caused by the severe 
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) declared pandemic by the World 
Health Organization (WHO). As the world faces the coronavirus disease 2019 crisis, the 
oncology community is being impacted by unprecedented challenges. During this trying 
time, patients with ovarian cancer (OC) have been affected by a delay in diagnosis, surgery, 
chemotherapy and radiation treatments, and oncology follow-ups being conducted via tele-
medicine instead of in-person visits. OC patients and their oncologists are balancing the fears 
of COVID-19 and cancer treatment with the consequences of delaying cancer care. The delay 
in treatment care that women with OC are experiencing has resulted in higher levels of 
cancer worry, anxiety, and depression. In this article, we succinctly review the impact of the 
COVID-19 pandemic on the diagnosis and treatment and ongoing clinical trials of OC. We 
also discuss the psychological effects of COVID-19 on women with OC and alternative 
therapeutic strategies to limit in-person hospital visits to reduce the spread of the disease, and 
the impact of COVID-19 on OC patients. 
Keywords: SARS-CoV-2, COVID-19, ovarian cancer management, pandemic, cancer care 
delay

Introduction
Coronavirus Disease 2019 (COVID-19) is a disease caused by a novel coronavirus, 
severe respiratory syndrome coronavirus 2 (SARS-CoV-2). The first case of 
COVID-19 was reported in Wuhan, China, in December 2019, and it slowly spread 
globally.1 It was declared a pandemic on March 11, 2020, by the World Health 
Organization (WHO).2,3 To date, more than 65 million confirmed cases of COVID- 
19 had been reported in 213 countries with a death toll of nearly 1.4 million 
individuals.4 The majority of COVID-19 cases (over 14 Million) have been 
reported in the United States, followed by India (over 9 Million). More than 
six million cases have been reported in Brazil and placed third on the list. The 
highest number of deaths (>273 Thousand) due to COVID-19 has also been 
reported in the United States, and the number keeps rising each day.4

Coronaviruses are a large family of viruses that can cause mild to severe 
respiratory illness symptoms in humans.5–7 These viruses are transferred to 
humans from some non-human vertebrates (cats, camels, and bats) following 
evolution and contact.5,7,8 The transmission of SARS-CoV-2 among humans 
occurs through direct, indirect, or close contact with the infected person through 
saliva or respiratory secretions.8,9 Typical symptoms of COVID-19 appear 
between 2–14 days after exposure to the virus and include fever or chills, 
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cough, shortness of breath, muscle or body aches, the 
new loss of taste or smell, and sore throat.5–7,10 Severe 
complications of COVID-19 include acute renal failure, 
acute respiratory distress syndrome, septic shock, acute 
respiratory injury, and severe pneumonia.5–7,10 It is 
believed that COVID-19 affects different people in dif-
ferent ways, and the chances of death increase if the 
infected person has other underlying conditions such as 
diabetes, asthma, or heart disease.11,12

Ovarian cancer (OC) is the most lethal gynecologic 
malignancy and the fifth leading cause of cancer-related 
deaths among women in the United States.13 American 
Cancer Society (ACS) initially estimated that approxi-
mately 21,750 women would be diagnosed with OC in 
2020, and 13,940 will die of the disease in the United 
States alone.13 However, these initial projections could 
change, considering the negative impact of COVID-19 
on human life and healthcare centers’ the functionality. 
Additionally, sequelae from OC and its associated treat-
ments can exacerbate the likelihood of getting infected and 
dying from COVID-19. Cancer patients have compro-
mised immune function due to the disease itself and 
from anticancer therapy.14–16 Furthermore, transportation 
to clinics can involve increased social contact points that 
make these patients more vulnerable to contracting SAR- 
CoV-2 infection than the general population, who can 
more effectively quarantine at home. In the following 
sections, we discuss the impact of COVID-19 on the 
diagnosis, treatment, and ongoing clinical trials of OC. 
Moreover, we also will review the psychological effects 
of COVID-19 on women with OC and the new treatment 
strategies being implemented to help reduce the impact of 
COVID-19 on OC patients.

General Impact of COVID-19 
Pandemic on Factors Affecting 
Patients
The COVID-19 pandemic outbreak has caused 
a generalized fear in people and organizations worldwide 
as everyone anticipates herd immunity and/or vaccinations 
that have yet to be approved. Healthcare centers that 
provide essential health services have also been impacted, 
which has caused inconveniences to patients. During the 
pandemic, the primary focus of health centers has shifted 
to the management of the COVID-19 pandemic.17,18 For 
example, the clinics of Emilia-Romagna, one of the most 
affected Italian regions for COVID-19, postpone or 

canceled the OC surgeries.19 Moreover, due to the fear of 
disease spread, most hospitals canceled non-emergent and 
non-urgent patients’ visits until a well-formalized plan to 
manage patient safety and reduce infection risks was in 
place. Several South African hospitals postpone or can-
celed the cancer surgeries during the COVID-19 
lockdown.20 Many countries’ lockdowns to prevent 
COVID-19 community transmission rates also severely 
affected the travel and import of healthcare appliances, 
personal protection equipment, and some essential medi-
cines. Companies could not meet timely requirements due 
to huge demand and restriction and reduced productivity 
due to the pandemic.21–23 Stringent travel restrictions in 
India also posed a challenge for many patients to visit the 
hospital for disease diagnosis and treatment.21–23 

Additionally, in India most medical facilities are in big 
cities, and many patients travel great distances to receive 
cancer therapy and follow-up.22 When accounting for tra-
vel, food, and accommodations, these factors create 
significant financial toxicity and barriers due to the 
COVID-19 pandemic, impacting the follow-up visits in 
these patients.21,24 Collectively, the patients’ financial 
and travel obstacles from the pandemic have significantly 
impacted treatment decisions25,26 and compounded the 
level of emotional stress that is typically seen with patients 
undergoing cancer therapy.

Effect of the COVID-19 Pandemic 
on Ovarian Cancer Diagnosis
Without question, OC diagnosis at an early stage is asso-
ciated with better survival.27 However, most of the OC 
cases are diagnosed at the advanced stage of the disease, 
and this late diagnosis significantly influences the clinical 
outcomes.28 Besides a large number of OC patients have 
metastatic diseases at the time of diagnosis as the early- 
stage disease is generally asymptomatic.29 OC diagnosis is 
often confirmed by biopsy or surgery,30 which requires 
a patient to visit a healthcare facility equipped with 
resources. Typically, a provider evaluates a patient and 
then schedules imaging to assess further. After this step, 
there is usually a referral to a specialist upon confirmation 
of a mass. Due to the increasing incidence of COVID-19 
positive patient numbers, women with the symptoms of 
OC experienced delays in this process. Since most OC 
symptoms are vague, patients may not appear to have 
urgent complaints necessitating immediate evaluation, 
whether in the office or emergency room. Thus, the 
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COVID-19 pandemic has further slowed down this work- 
up process due to decreases in access to care. A significant 
drop in the number of urgent referrals has been noted. 
Moreover, due to this pandemic’s overall progression 
within the few months following its emergence, clinicians 
and hospitals are adapting fast to the pandemic crisis and 
developing a recovery plan to overcome hurdles in patient 
diagnosis and management.

Effect of the COVID-19 Pandemic 
on the Treatment of Ovarian 
Cancer Patients
The Standard of care treatment of OC includes debulking 
surgery plus platinum/taxane-chemotherapy.31,32 Before 
initiating the treatment of OC patients, and gynecology 
oncologists arrange to schedule the patient for an in- 
person office visit to discuss the treatment plan for their 
care. After that, surgery and other treatment plans are 
made, and the patient is advised to adhere to the treatment 
plan for optimal results. Further, a risk assessment strategy 
that includes age, comorbidities, obesity, and sex is con-
sidered before cancer treatment.33 Below, we discuss the 
effect of COVID-19 on in-person patient visits and sche-
duling for surgery and treatment planning.

Effect of COVID-19 on In-Person Clinic 
Visits
Following a confirmed OC diagnosis and the treatment, 
gynecologic oncologists have limited the frequency of in- 
person office visits to limit the risk of exposure to the 
SARS-CoV-2. For local patients who are established, pro-
viders recommend that patients continue to undergo the 
necessary imaging studies and laboratory testing. 
However, instead of an in-person visit, cancer centers 
and patients prefer virtual visits via telephone or video 
conference to discuss the treatment plan after disease 
diagnosis. For patients farther away, providers recommend 
that patients complete their initial imaging and laboratory 
testing at a medical facility in their hometown before 
having the results forwarded electronically or by mail to 
the provider. After that, the provider will contact the 
patient virtually to discuss the preferred treatment plan. 
A survey conducted by the Collegio Italianodei Primari 
Oncologi Medici (CIPOMO), an Italian association of 
head physicians in the oncology department determines 
that Italy noticed several healthcare changes, including 
the delay in non-urgent visits and the use of telemedicine 

post-pandemic.34 Face-to-face, patient-physician visits are 
taking place through telemedicine, and unfortunately, pro-
viders have postponed all international patients’ visits until 
further approval from the global health authorities.35 After 
completing the treatment, telemedicine continues to be 
used as a medium for follow-up surveillance unless an 
examination is required.35

Effect on Ovarian Cancer Surgery and 
Treatment
OC surgery involves removing the uterus, cervix, bilateral 
ovaries and fallopian tubes, the omentum (a large flat 
adipose tissue layer), and possibly lymph nodes.36 

Debulking surgery was performed to remove as much 
visible tumor as possible. Optimal debulking may also 
require removing a part of the small intestine, portion of 
the liver, spleen, diaphragm stripping, peritoneal stripping, 
so in certain situations, neoadjuvant chemotherapy may be 
safer. OC debulking surgery can be complicated and 
require a considerable amount of time and a critical care 
support system.37,38 Unfortunately, the COVID-19 pan-
demic has forced hospitals to postpone several elective 
surgeries, including many cancer surgeries, to secure the 
resources for the expected increase number of COVID-19 
patients.21,39,40 Hospitals are also trying to protect their 
current patients from getting infections from patient visi-
tors. Women with OC have faced severe disruptions in 
surgical procedures due to this pandemic.41 As per a recent 
study in the United Kingdom (UK), about 54% of women 
with OC reported that their treatment was affected due to 
COVID-19.42 A common reason for this delay is to ensure 
that the patients are not experiencing any symptoms 
related to the COVID-19 or have not contacted someone 
with a confirmed COVID-19 diagnosis or COVID-19 
symptoms. Patients are also required to have 
a nasopharyngeal swab test 48 hours before surgery. In 
a particular situation, some patients are also being asked to 
have another swab test on the day of admission before 
surgery. It is also recommended that if surgery is must, all 
surgical staff should have adequate protection to reduce 
the virus’s spread.43 A national online survey was estab-
lished by the Italian Society of Gynecology and Obstetrics, 
and the Multicenter Italian Trials in OC and gynecologic 
malignancies evaluated the impact of COVID-19 on the 
clinical activity of gynecologist oncologists and assessed 
the changes that have been implemented to reduce the 
risks of COVID-19 infection.44 This study suggests that 
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out of the 604 participants, 38% of the gynecologic sur-
geons expressed concern about the impact of COVID-19 
on the treatment. Also, 21% of the total participants indi-
cated a decrease in the use of laparoscopy. In addition, 
20–25% of the total participants affirmed a decline in the 
use of radical surgical procedures.44 It is suggested that 
only those procedures that are less demanding should be 
continued. While more extensive procedures should only 
be continued on an absolute necessary case.44

Neoadjuvant chemotherapy is performed in case of 
inoperability of OC to reduce the tumor load. Moreover, 
cytoreductive surgery is beneficial in patients who have 
limited metastasis. Patients being treated with chemother-
apy are also experiencing significant delays.45 According 
to an online survey performed in the USA, about 33% of 
women with OC experienced a delay in cancer care due to 
the COVID-19 outbreak.42 This delay in surgery com-
pelled women to receive additional cycles of chemother-
apeutic drugs while waiting for surgery.41 Further, 
considering the effect of COVID-19 on the host immune 
system, cancer immunotherapy treatments are suggested to 
be used with caution as immune-related adverse events 
could lead to an abnormal immune response in the case 
of SAR-CoV-2 infection.46 It has also been feared that the 
surgery and other local and systemic therapies could also 
be extremely harmful to the patients harboring asympto-
matic COVID-19 infection.47 Retrospective analyses of 
clinical data of patients with COVID-19 who underwent 
elective surgeries from January 1 to February 5, 2020, 
reported that 44.1% of patients required ICU admission 
postoperatively due to COVID-19 related severe 
symptoms.47 Thus, identification of COVID-19 infection 
before surgery is crucial to minimizing the possible com-
plications. Other than post-surgery complications in 
patients, there is always a risk of potential contamination 
of the medical staff working in the surgery room during 
the procedures. Along with open surgery, laparoscopic 
procedures could also participate in the possible 
contamination.43 Previous studies on DNA viruses indicate 
that viral components could be identified in surgical smoke 
and spread to nearby individuals.48,49 During the current 
pandemic, the cancer research community realized the 
need for a special center or hubs free of COVID-19 to 
treat cancer patients.50,51 At these hubs, oncologists are 
supplied with necessary supplies to provide the adequate 
care that a cancer patient needs. To minimize the risk of 
virus and reduce the number of postponed procedures, 

COVID-19-free cancer hubs are suggested to play 
a crucial role in cancer care.50

Effect of the COVID-19 Pandemic 
on Ongoing Clinical Trials
Clinical trials are conducted to evaluate the efficacy of 
novel therapeutics or novel treatment approaches to 
receive Food and Drug Agency (FDA) approval in the 
USA for clinical use. Clinical trials require several visits 
following participants’ enrollment in trials and include 
multiple interactions between patients, physicians, and 
research coordinators. These interactions increase the risk 
of exposure to SARS-CoV-2, and for this fear, disruption 
of all types of clinical studies, including cancer-related 
trials, have been noted.52 In the USA alone, the enrollment 
of new patients for Phase 2 and Phase 3 cancer trials was 
reported to be decreased by 46% to 48% in the last two 
weeks of March 2020.52 An ongoing OC Phase 1 clinical 
trial (NCT03564340) at Dana-Farber assessing the safety 
and pharmacokinetics of REGN4018 as monotherapy or in 
combination with cemiplimab has also been impacted.52 

REGN4018 is a bispecific antibody that binds both Mucin 
16 (MUC16), a glycoprotein which is overexpressed on 
OC cells, and CD3 that is expressed on T cells, thus 
bridging cancer cells with the CD3+ T cells.53 The 
COVID-19 pandemic required that enrolled patients with 
OC answer a set of questions before each blood draw, each 
interaction with the physician, and while receiving the 
infusion.52 Enrolled patients in the trial also had to follow 
the hospital’s no-visitor policy. Additionally, the hospital 
preferred to keep patients’ visits shorter with reduced 
waiting times to avoid unnecessary exposure.52

Several new restrictions on clinical trials have been 
implemented to reduce virus transmission due to ambula-
tory patient visits. It has been recommended that if a study 
requires medications that they are supplied by mail to 
avoid patients picking them up in-person. If during 
a study, a trial patient tests positive for COVID-19, then 
the patient should be removed from the study and must 
follow the recommended guidelines by the institution. For 
a significant period, restrictions were also put on all the 
research personnel, including research coordinators, to 
work from home unless needed for vital sign testing and 
investigation.54–56 These restrictions are slowly being 
lifted as the hospitals adapt to the new and implemented 
strategies to contain the virus’s spread.
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Alternative Therapeutic Strategies 
to Limit In-Person Hospital Visits
Cancer patients who receive chemotherapy often suffer 
from viral or bacterial infections during therapy due to 
therapy-induced immune suppression.57,58 These infec-
tions do not usually modify the standard care of treatment, 
but in the case of COVID-19 infection, the availability of 
limited data poses a big challenge for making decisions on 
continuing the therapy. In some instances, oral treatments 
are being administered as an alternative to infusion che-
motherapies to limit a patient’s visit to the infusion 
clinic.55 While this helps decrease the chances of virus 
spread, patients cannot benefit from a close patient- 
physician relationship. For the treatment of OC, several 
classes of drugs such as inhibitors of poly(ADP-ribose) 
polymerase (PARP), hormonal therapies, and targeted 
agents can be utilized as alternatives to intravenous thera-
pies. Randomized placebo-controlled trials of PARP inhi-
bitors have demonstrated improved progression-free 
survival when used as maintenance therapy in both the 
front line and platinum-sensitive settings.59 Notably, 
a phase 3 study evaluating PARP inhibitors’ efficacy 
against intravenous chemotherapy in patients with 
BRCA1- or BRCA2-positive and platinum-sensitive 
relapsed advanced OC suggested that PARP inhibitors 
can be an alternative to intravenous chemotherapy.60 

Thus, if a woman with OC does not respond to platinum- 
based chemotherapy, she may receive an oral PARP inhi-
bitor therapy to maintain the disease in these trying times.

Psychological Impact of a Pandemic 
on the Treatment of Ovarian 
Cancer Patients
The pandemic has impacted the quality of life for women 
with OC significantly, which is feared to affect their treat-
ment outcomes.42 An online survey used the Hospital 
Anxiety and Depression Scale (HADS) and the Cancer 
Worry Scale (CWS) to measure women’s quality of life 
with a current or previous OC diagnosis. The survey find-
ings were that about 89% of women experienced high 
levels of worry about their cancer during the pandemic.42 

The different factors associated with high levels of cancer 
worry included age being less than 65 years, scheduling 
for cancer treatment or surgery, self-description as being 
immunocompromised, delay in oncology care, and the use 
of telemedicine.42 The study found that 285 of 555 women 
suffered from borderline or abnormal anxiety. In addition, 

the results indicated that 147 of 555 women experienced 
borderline or abnormal depression.

COVID-19 has also affected the available medical 
support to patients with OC. In a survey by Target 
Ovarian Cancer, a UK-based ovarian cancer charity, it 
was found that about 27% of women with OC diagnosis 
faced a considerable change in patient care and support 
after the pandemic.61 A large number (79%) of women 
with OC were advised to use the shield that restricted these 
women’s participation in the family activities that they 
enjoy.61 These restrictions further increased the social iso-
lation and loneliness that negatively impacted physical and 
emotional health and wellbeing. Moreover, due to resche-
duling or change in cancer treatment, many women face 
uncertainty, which adds to their cancer diagnosis stress. 
Further, during these challenging times, access to psycho-
logical support is also limited to the patients intensifying 
their existing worry, anxiety, and depression.

Conclusion and Perspective
Cancer patients, their families, and healthcare facilities 
are witnessing unprecedented challenges during the 
COVID-19 crisis. The COVID-19 crisis has affected 
OC patients’ care, specifically, in-person office visits, 
laboratory tests, imaging studies, treatments, and sur-
geries (Figure 1). Clinical trials that were being con-
ducted to help discover new therapies for OC patients 
have also been interrupted. Overall, patients with OC are 
experiencing a delay in their cancer care due to federal 
guidelines and others by the patient’s choice or other 
circumstances. These delays in care have not only 
caused higher levels of cancer worry, anxiety, and 
depression in women with OC, but could have adversely 
affected clinical outcomes if the disease progressed 
beyond the treatment limits during treatment delay. The 
COVID-19 pandemic changed cancer care delivery to 
protect both the cancer patient and the caregiver from 
the virus infection. Practices, including the use of masks, 
temperature checks, and self-assessment questionnaires 
before entering the clinic and social distancing are new 
standards (Figure 2). To ensure cancer care during this 
pandemic, COVID-19-free hubs have been established to 
provide cancer care if necessary. These hubs are virus- 
free centers where cancer patients can receive the 
treatment they need while being less exposed to the 
SARS-CoV-2 infection. Prior to cancer patients entering 
the hub, they are swabbed for COVID-19 and must test 
negative. The establishment of these hubs allows patients 
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to receive the treatment they need without delay while 
less likely to suffer from health complications due to the 
virus infection. The number of daily new COVID-19 
cases, hospitalization rates, and mortality have now 
begun to stabilize or decline in several states, attributed 
to stay-at-home orders and the use of masks at public 
places. However, the health care systems are keeping 

themselves ready for the possibility of new outbreaks 
and the second wave of infections. As the hospitals 
adapt to COVID-19 challenges, many new and 
advanced-stage cancer diagnoses and poor clinical out-
comes are expected due to the delay in procedures. 
Furthermore, the disruption of treatment to reduce viral 
exposures could also turn counterproductive as patient 

Figure 1 Impact of COVID-19 pandemic on patients with ovarian cancer. Hospitals reserved their capacity for handling the flood of COVID-19 patients during the pandemic 
that resulted in delays in ovarian cancer diagnosis and treatment. In addition, diagnosis and surgery appointments were canceled. Patients’ hesitation to see doctors for a new 
symptom or routine screening also affected the diagnosis and monitoring. Further, to decrease the chances of virus spread, alternative oral therapeutic strategies were opted 
to limit in-person hospital visits. Changes in patient care and support contributed to the increased worry, anxiety, and depression.

Figure 2 Effect of COVID-19 pandemic on the delivery of cancer care. Pandemic has severely impacted the delivery of cancer care. As a result, several adaptive changes 
have been made to protect both patients and health workers from SARS-CoV2 infection. These changes include new screening procedures such as temperature check and 
self-assessment questionnaire before entering the facility, enabling social distancing, mandatory use of masks in the work areas, drive through testing and injections, and 
virtual check-ins and telemedicine.
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survival is positively correlated with cancer. The new 
treatment strategies noted above can certainly help slow 
the spread of SARS-CoV-2 in OC patients, but not 
necessarily be the best available options for the treat-
ment. Therefore, it is crucial to analyze each therapy’s 
risk-benefit profile and other factors, including the 
patient’s financial status and emergency services avail-
ability. There is also an urgent need for developing 
effective recovery plans that can focus on support ser-
vices, particularly psychological support. By implement-
ing new and effective COVID-19 management plans and 
developing creative ways to offer uninterrupted treat-
ment to OC patients, we can achieve the goal of having 
active cancer survivors instead of passive victims.
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