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COVID-19
• Novel severe acute respiratory syndrome
coronavirus-2 (SARS-CoV-2) virus
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Why do we care?
• 84,012,408 confirmed cases of COVID in USA
• 1 million people have died of COVID in USA, 6.29 million worldwide
• Currently ~300 people/day are dying

• In January, hospitals reached surge capacity amongst severe
staffing shortages due to COVID and burnout
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Excess Mortality
• Actual deaths are likely 3x higher than reported
• WHO estimates 14.9 million excess deaths worldwide due to
COVID-19 in 2020 and 2021
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Excess Deaths Associated with COVID-19 (cdc.gov)

COVID in Oncology Patients
• Early reports from Wuhan showed adult oncology patients had
higher risk of severe disease
• Confirmed by a more recent retrospective case-control analysis by
EHR (73 million patients)
• Recent cancer diagnosis increased risk of COVID-19 infection
• Strongest association for recently diagnosed leukemia, NHL and lung cancer

• AA significantly higher risk for COVID-19 than white patients
• Significantly worse outcomes and death
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Wang, QQ et al. JAMA Oncology, 2021

COVID in Oncology Patients
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COVID in Pediatric Oncology Patients
• Pediatric Oncology patients are more likely to get COVID
and more likely to have severe disease
• COVID increases chance of therapy delays
• Initial experience from New York-New Jersey surge
• 98 patients COVID+
• 28 required inpatient management
• 25 needed oxygen support; 7 required mechanical ventilation
• 4 deaths

• Recent metanalysis of > 1000 pediatric COVID-19 cancer
patients confirmed attributable mortality at least 10 times
higher than pediatric patients without comorbidities

Madhusoodhan, PP et al. Pediat Blood and Cancer, 2020.7
Schlage, S. et al. European Jour of Pediatrics, 2022.

COVID vaccinations
• All patients age > 5 years are recommended to receive COVID vaccination
• Patients who are on active therapy or within a year from stem cell transplant
should receive 3 doses spaced 1 month apart
• All patients > 12 years are recommended to receive a booster at 5 months from
first dose
• If you are over 18, Moderna or Pfizer is recommended as vaccine of choice
• If you received J/J, it is recommended you receive a booster with Moderna or
Pfizer
• FDA Meetings for Pfizer and Moderna 6mo-5yr vaccines set 6/15
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COVID vaccinations – Pfizer vaccine

95% efficacy against
COVID by 2 weeks
after 2nd dose
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FDA Briefing Document. Dec 10 2020.

Why does the booster matter?
• Initially authorized given concern for waning
immunity
• Omicron, however, evades immune
protection
• Significantly higher neutralization efficiency
against omicron after 3rd dose, though remains
lower than delta
• 2-shot series remains effective for
hospitalization and death

10

Vaccinated vs Unvaccinated

6.8x more likely to be hospitalized than those
with Booster

10.1x more likely to die than those with
Booster
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Second Booster?
• Recommended four months after first booster for:
• Adults 50 years and older
• All adults 12+ who are moderately or severely immunocompromised four
months after first booster

• Israel Study:
• Fourth dose lowers incidence
rate for confirmed infection by a
factor of 2 and the rate of
severe disease was 3.5-fold
lower at 4th week

Higher Rate Ratio =
Greater protection

Arbel, R. et al. Nature Medicine,
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Bar-On, YM et al. NEJM, 2022.

History of PEG Allergy
• Pfizer vaccine contains polyethylene glycol as a stabilizing agent
• Initially history of PEG allergy was a contraindication
• Case series of ~50 patients in Canada received vaccination with no reaction
• Patients at CHOC have similarly been vaccinated with no adverse events
• Benefit of vaccination outweighs risk of potential anaphylactic reaction

• Neither Moderna or Johnson-Johnson have concern for PEG
allergic patients
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Potential Vaccine Induced Myopericarditis
• Incidence: Estimated at 0.008% (very rare!)
• Presentation:
•
•
•
•

Predominantly male adolescents
Occurs 2-4 days after second vaccine dose
Present with sudden onset of intense, persistent chest pain
Associated with elevated cardiac markers and ST segment elevation

• Clinical course:
• Median hospitalization - 2 days
• No ICU admission or significant morbidity or mortality
• All patients completely recovered

Schauer, J et al. Journal of Pediatrics, 2021.
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Do the COVID vaccines cause infertility?
• No!
• CDC recommends that any American who is pregnant, planning to
become pregnant, or currently breastfeeding get vaccinated against
COVID-19 as soon as possible
• Pregnancy confers increased COVID-19 severity and risk of death
and adverse pregnancy outcomes
• Multiple retrospective reviews looking at natural and IVF conception
found no difference in rates of pregnancy despite vaccination.
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Girardi, G et al. Ostetrics & Gynecology, 2022.

State of Vaccinations in the US
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https://www.mayoclinic.org/coronavirus-covid-19/vaccine-tracker.

Prophylaxis for COVID – Monoclonal Antibodies
• Evusheld (Tixagevimab co-packaged with Cilgavimab)
• Indication: Preexposure prevention
• Criteria:
• Patients without active COVID or recent known exposure
• AND with moderate to severe immunocompomised OR history of severe adverse reactions to COVID-19 vaccination
• AND > 12 years old AND > 40kg

• Mechanism:
• Long-acting monoclonal antibodies directly against spike protein – binds different, non-overlapping sites
• Block attachment and entry into human cells

• Success:
• 77% reduced risk of getting COVID compared to placebo

FDA News Release, 12/8/2021
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What if I get COVID?

Girardi, G et al. Ostetrics & Gynecology, 2022.
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Supplementary Treatments – Vitamin D
• Meta-analysis of 72 studies

• Increased odds of developing COVID-19 (OR
1.46)
• Increased progression to severe COVID-19 (OR
1.9)
• Increased death (OR 2.07)

• Studies are largely heterogeneous with
significant risk of bias
• 4 interventional studies report improvement
in inflammatory markers but only 1 showed
clear clinical benefit

Dissanayake, HA et al. J Clin Endrocrinol Metab, 2022.

19

Supplementary Treatments – Anticoagulation
• Multicenter retrospective cohort study
• 853 admissions  20 with TEs
• Significant risk factors: age > 12, cancer,
presence of CVC, MIS-C
• Increased hospital mortality in patients
with TEs (28%)

Goldenberg, NA et al. Jour of
Thrombosis and Haemostatis, 2020.
20
Whitworth, H et al. Blood, 2021.

Treatment for COVID - Remdesivir
• Mechanism of action: Directly prevents replication of the virus
• Criteria:
• Moderate to severe disease requiring respiratory support but not ICU
level care
• Any age, any weight

• Given IV x 5-10 days
• Evidence:
• Double-blind, randomized, placebo-controlled trial (1062 patients)
• Primary Outcome: Time to recovery
• Median recovery time 10 vs 15 days
• Prevented progression to more severe disease – lower incidence of new
oxygen use and respiratory failure
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Beigel, JH et al. NEJM, 2020.

Treatment for COVID - Remdesivir
• Criteria:

• Mild to moderate disease not requiring hospitalization with high risk of
progression
• Any age, any weight

• Given IV x 3 days as outpatient
• Evidence:

• 562 symptomatic, non-hospitalized patients
• Primary End point: COVID-19-related
hospitalization or death from any cause by day 28
• 87% lower risk of hospitalization or death

22

Gottlieb, RL et al. NEJM, 2021.

Treatment for COVID – Paxlovid
• Paxlovid (Nirmatrelvir and Ritonavir)
• Indication: Mild to moderate infection with high risk of progression to severe disease
• Criteria: > 12 years and > 40 kg
• Initiate ASAP from diagnosis up to 5 days from symptom onset
• Evidence:
• Randomized, double blind, placebo-controlled trial (2246 patients)
• 89% relative risk reduction in disease progression leading to hospitalization or death
• Contraindicated in patients with drugs that are highly dependent on CYP3A, liver or kidney dysfunction
• Possible side effects: impaired sense of taste, diarrhea, HTN, muscle aches
• Symptomatic Rebound rate of about 2% after completion of antiviral

Hammond, J et al. NEJM, 2022.
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Treatment for COVID – Monoclonal Antibodies
• Three approved engineered monoclonal antibodies targeting COVID
• Bamlanivimab and Etesevimab (administered together), REGENCOV (Casirivimab and imdevimab), and Sotrovimab
• Revised EUA as not effective against Omicron variant
• First two effective on variants through Delta but resistant to Omicron
• Sotrovimab effective against original Omicron variant but resistant to BA.2
subvariant

Hammond, J et al. NEJM, 2022.
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Nursing burnout
• Systematic Review/Meta-Analysis
• 18,935 nurses included in 16 studies
• Prevalence of emotional exhaustion: 34.1%
• Prevalence of depersonalization: 12.6%
• Prevalence of lack personal accomplishment: 15.2%

• Main Risk factors: younger age, decreased social support,
decreased readiness to cope by family and colleagues, increased
time in high risk or resource poor environment, increased workload

Galanis, P. et al. Jour of Advanced Nursing, 2021.
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Gee, PM et al. ACCN, 2022.
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Gee, PM et al. ACCN, 2022.

Navigating Key
Stakeholders in the
Administration of
C O V I D - 1 9 Tr e a t m e n t
Options for
Oncology Patients

What was the unique
education process required at
CHOC Children’s?

Designing Process
Maps for the
Administration
COVID-19 Treatment
Agents to Oncology
Patients

28

Key Stakeholders
Involved in the
Process Map
Design and
Implementation



Oncology Healthcare Provider



Infectious Disease Team



Pharmacy



Financial Coordination Team



Cancer Clinic and Outpatient Infusion Nurse
Leadership Team



Inpatient and Outpatient Nurses
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CHOC
Process
Map for
Evusheld
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COVID
Prophylaxis
Agent-Evusheld
The Nurse
Education
Initiative



Developed CHOC Oncology Staff Education Tool and
provided in-service sessions with both Inpatient and
Outpatient Nursing Staff



Tool describes how the drug works, how it is
administered, common side effects and special
considerations/monitoring.



Important Nursing Considerations and Monitoring for
this agent:


Populations being offered Evusheld are AML
patients, patients heading to transplant, patients
within a year of transplant and CART-cell patients.



Vital Signs prior and post injection monitoring for
possible hypersensitivity reactions for at least 1
hour.



Preferred location for injections is the femoral
muscles for IM administration for the two single
dose, separate syringes (Tixagevimab and
Cilgavimab)



Monitor patient for bleeding issues, headache and
cough.
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Oncology Staff
Education Tool
for the
Administration
of EVUSHELD
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COVID Treatment
AgentRemdesivir: The
Nurse Education
Initiative



Developed CHOC Oncology Staff Education Tool and
provided in-service sessions with both Inpatient and
Outpatient Nursing Staff administering this agent.



Tool describes how the drug works, how it is
administered, common side effects and special
considerations/monitoring.



Important Nursing Considerations and Monitoring for
this agent:


Administered IV infusion over 60 minutes for 3 daysloading dose on Day 1 and then maintenance dosing on
Day 2 and Day 3.



Vital Signs prior to infusion and every 15 minutes during
the one-hour infusion and monitor patient for one hour
post infusion for infusion-related reactions.



Administer Zofran prior to infusion to assist with nausea



Labs Required: CBC, CMP and DIC should be drawn prior
to each dose. LFTs that are greater than 10 ULN requires
holding the dose and further discussion with ID Team.



Patient usually receives 1st dose in ED with Day 2 and 3 in
outpatient infusion center or inpatient depending on the
severity of patient’s COVID symptoms.
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COVID-19 Vaccine Clinic at CHOC
Coordinated by a Clinic
Site Nurse Coordinator
and staffed by CHOC
Registered Nurses from all
clinical areas.

Vaccines administered to
Oncology patients with a
PEG-Asparaginase Allergy
were challenging to
schedule due to
monitoring requirements.

The clinic schedule:
Tuesday, Thursday and
Friday from 2:00 pm to
7:30 pm by appointment

Multidose vials and drug
instability required work
arounds for vaccine
administration.

Vaccine Doses (1st and 2nd)
required scheduling
organization (esp if
received dose 1 inpatient)
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Summary


Oncology patients are at higher risk of
having COVID and of having severe
disease



Vaccines are effective and safe



COVID treatments are evolving and we
have many options available for our
patients



Multidisciplinary approach required to
adapt and provide best patient
experience and reduce burden to
medical system
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Questions?
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