Impact of the COVID-19 Pandemic on Cancer Care
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The COVID-19 pandemic has caused major catastrophic changes to not only how we live but how cancer care is managed. Since the emergence of the first COVID-19 case in January 2020, prevalence of COVID-19 has increased in the United States with protocols being employed by the Centers for Disease Control and Prevention (CDC) to diminish exposure. In order to accommodate these adjustments, healthcare providers have had to make changes to standard practices. 

Implications on Cancer Care 

The pillars of cancer care start at the time of diagnosis and can take patients on different clinical pathways that may include surgery, radiotherapy, systemic therapy, and participation in clinical trials. The impact of COVID-19 on each of these pillars is displayed in Table 1. When comparing March-July 2019 to March-July 2020, there was a substantial decrease in cancer screenings, biopsies, surgeries, office visits, and therapy, with variation by cancer type. During April 2020, screenings were lower for breast, colon, prostate, and lung cancers by 85%, 75%, 74%, and 56% respectively1. 

Table 1: Implications of COVID-19 on various areas of cancer care2
	Pillars of Cancer Care
	Impact due to COVID-19

	Diagnosis
	· Suspension of cancer screening programs to reallocate healthcare staff and resources
· Decline in office visits for screenings due to fear of exposure to SARS-CoV-2

	Surgery
	· Limited operation room space and ventilators 
· Increase use of neoadjuvant chemotherapy, radiotherapy, or hormonal therapy while surgeries are delayed
· Limited surgical interventions to urgent or emergency surgery

	Radiotherapy
	· Prioritizing radiation therapy for patients with rapidly proliferating tumors (e.g. head and neck cancers)
· Lower priority in patients receiving adjuvant radiotherapy in resected disease
· Use of hypofractionation regimens to minimize exposure of patients to infection

	Systemic therapy
	· Re-evaluation of risk versus benefit in patients receiving chemotherapy for palliative intent or in the adjuvant setting
· Treatment may be postponed or alternative treatment options needing to be explored to avoid risk of exposure to SARS-CoV-2

	Ongoing care



	· Reprioritizing in-person patient follow-up to those with higher risk of relapse, even though the long-term implications may impact cancer outcomes and the ability to detect disease progression
· Telehealth services becoming available to maintain continuity of care

	Clinical trials
	· Suspension of many clinical trials
· Financial hurdle in replanning suspended phase 3 clinical trials (on average cost of at least $20 million per trial)



Management of Chemotherapy and Immunotherapy in Patients with COVID-19 Infection

COVID-19-associated mortality varies widely among different cancer types, treatment administered, and stages of therapy. There have been numerous reports of case fatality rates (CFRs) being highest in patients with hematological malignancies compared to solid tumors (50% vs 21.6%)3. A meta-analysis of studies exploring the relationship between cancer treatment and outcomes of cancer patients infected with SARS-CoV-2 showed that there was not an increased risk of severity of disease or mortality in patients receiving immunotherapy, hormonal therapy, or radiotherapy in the months prior to COVID-19 infection. A prospective cohort study by Lee et al. looked at patients with active cancer and documented symptomatic COVID-19 infection. In this study, the investigators found that there was no correlation between having received chemotherapy treatment within 4 weeks before testing positive for SARS-CoV-2 and subsequent COVID-19 morbidity and mortality. Mortality was mostly driven by age, gender, and comorbidities4. 

Table 2: Summary of NCCN Best Practice Guidelines for Patients with COVID-195
	Cancer Treatment
	Summary and Recommendations

	Cytotoxic Chemotherapy
	Symptoms should resolve or markedly improve before cytotoxic chemotherapy is given for patients who test positive for SARS-CoV2.

Mild/moderately symptomatic non-hematologic cancer patients
Chemotherapy delayed until resolution of all symptoms AND a minimum of 10 days after symptom onset

Severely symptomatic and/or hematologic malignancy 
Chemotherapy delayed until resolution of all symptoms AND a minimum of 20 days after symptom onset

Asymptomatic patients
Chemotherapy delayed for minimum of 10 days after date of first positive RT-PCR test for SARS-CoV-2 


Prior to planned HCT or CAR T-cell therapy
Delayed for minimum of 10 days after symptom onset 

	Immunotherapy
	Data are limited and contradictory regarding clinical outcomes of patients receiving immune checkpoint inhibitors (ICIs) and the development of COVID-19 infection.

Due to immune-mediated toxicity like pneumonitis with ICIs, there is concern for severe pulmonary distress due to synergistic toxicity of COVID-19 infection and ICI therapy.

· Patients receiving ICIs who develop COVID-19 infection may benefit from therapy interruption. 
· Current consensus recommendations for duration of interruption are ill-defined, and therapy should be individualized to the patient based on severity of their infection.


CAR = chimeric antigen receptor; HCT = hematopoietic cell transplant

COVID-19-Related Complications in Cancer Patients 

Patients presenting with COVID-19 infection may have secondary fungal, bacterial, and/or other viral infections. Clinical implications are currently not clear, but the presence of secondary infections contribute to morbidity and mortality.

Table 3: Summary of NCCN Best Practice Guidelines for Patients with Secondary Infections5
	Infection
	Summary and Recommendations

	Fungal
	· Work-up should be done for COVID-19-associated pulmonary aspergillosis (CAPA) in patients who are critically ill with COVID-19 infection and fail to improve
· Positive fungal markers or presence of Aspergillus spp. from respiratory tract specimens should raise concern for CAPA and appropriate antifungal therapy should be employed

	Bacterial
	· Incidence of bacterial co-infection is low (≤3.5%), but can be increased in hospitalized patients (~8%) and in those admitted to ICU (14-28%)
· Routine empiric antibiotic use is not recommended unless patients present with neutropenic fever or other signs of bacterial infection
· May consider initiating empiric antibiotics in severely ill patients, patients admitted to ICU, or patients on mechanical ventilation 
· Recommend following local hospital antimicrobial stewardship protocols to minimize unnecessary antimicrobial therapy

	Viral
	· Incidence of viral co-infection is relatively low (2-6%), but reports have been high as 20%
· Co-infection with respiratory viruses like influenza A or B, respiratory syncytial virus (RSV), parainfluenza virus, rhinovirus, enterovirus, and non-SARS-CoV-2 “seasonal” coronavirus may be dependent on seasonality and region
· Recommend testing for both SARS-CoV-2 and other respiratory viruses if patients have symptoms suspicious for respiratory tract infection
· Recommend targeted treatment for both COVID-19 and influenza in patients diagnosed with both
· Recommend consulting Infectious Disease for management decisions related to other viruses identified



COVID-19 Vaccination Recommendations for Cancer Patients

Current COVID-19 vaccination recommendations for immunocompromised patients include receiving 3 doses of the primary vaccine series plus an additional 2 booster doses. Timing of the third primary series dose should be 4 weeks after the second dose of the Pfizer/BioNTech or Moderna vaccine6.

Table 4: Unique COVID-19 Vaccination Timing Considerations6
	Population
	Timing to Start Series 

	Hematopoietic cell transplant and cellular therapy
    Allogenic/autologous transplant
    CAR T-cell therapy
	At least 3 months post-HCT/CAR T-cell therapy

	Hematologic malignancies
    Receiving intensive chemotherapy (e.g.
    cytarabine/anthracycline-based induction
    regimens for acute myeloid leukemia)
	Delay until absolute neutrophil count (ANC) recovery
For those not expected to recover, start as soon as possible

	Solid tumor malignancies
    Major surgery
	Separate date of surgery from vaccination by at least a few days
For more complex surgeries, a longer time period may be recommended (e.g. ± 2 weeks from time of surgery)



CDC recommends a third dose of mRNA vaccine in moderate-severely immunocompromised patients, defined as those who6:
· Are receiving active cancer treatment
· Received an organ transplant and are taking immunosuppressive medications
· Received an HCT within the last 2 years or taking immunosuppressive medications
· Have a moderate or severe primary immunodeficiency (e.g. DiGeorge syndrome, Wiskott-Aldrich syndrome)
· Have advanced or untreated HIV
· Are on active treatment with high-dose corticosteroids or other drugs that may suppress the immune system

Table 5: Populations Who Should be Prioritized for a Third COVID-19 Vaccine Dose6
	Population
	Recommendations

	Solid tumor malignancies
	· Patients who received cancer therapy within 1 year of initial vaccine administration 
· Newly diagnosed or recurrent cancer who will receive therapy

These recommendations DO NOT apply to non-melanoma skin cancers or superficial mucosal lesions. 

	Hematologic malignancies
	· All patients with active hematologic malignancies regardless of whether or not they are receiving cancer therapy

	Hematopoietic cell transplant and cellular therapy
	· Patients who are receiving HCT or CAR T-cell therapy, especially those who are ≤2 years post-procedure
· Allogeneic HCT receiving immunosuppressive therapy or history of GVHD regardless of timing post-transplant

	Cancer and other immunosuppressive conditions that do not meet other criteria
	· Patients with cancer who have other concurrent immunocompromising conditions (e.g. HIV, autoimmune diseases)
· Patients with cancer treated with systemic corticosteroids or other immunosuppressive agents separate from cancer therapy


GVHD = graft-versus-host disease

Timing of COVID-19 vaccine in patients undergoing chemotherapy7,8
· Currently, the optimal timing for patients undergoing active chemotherapy is not clear  
· General recommendations include administering the COVID-19 vaccine in between treatment cycles when immunosuppression is minimized
· Patients who are planning to receive treatment with an anti-CD20 agent may benefit from getting the COVID-19 vaccine prior to starting therapy as antibody response seems to be retained based on a study conducted by Shree et al. However, exact timing of the vaccine is still unclear.
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