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OBJECTIVES

• Evaluate patient eligibility for COVID-19 vaccines and boosters 

• Compare mRNA and adenovirus based vaccine efficacy and side effect 
profiles 

• Interpret international and national guidance on off-label utilization of 
immune modulating therapies

• Select appropriate inpatient treatment therapies based on patient’s 
presentation(s)



LEARNING ASSESSMENT

• T/F: Children ages 5-17 can get the Moderna COVID vaccine

• T/F: Safety and efficacy of the COVID vaccines have led to the FDA 
approval of all three formulations

• T/F: NIH and IDSA guidelines recommend immune modulating therapies for 
all inpatient COVID admissions, regardless of severity. 

• Which therapies are recommended for patients admitted requiring high-flow 
O2 with CRP 80 assuming normal renal/hepatic function? (select all that 
apply):
• Remdesivir

• Dexamethasone

• Immune modulating therapies (JAK inhibitors or IL-6 inhibitors)

• Hydroxychloroquine



COVID-19 VACCINE TYPES

• COVID-19 mRNA Vaccines 

• (Pfizer-BioNTech and Moderna)

• Viral Vector COVID-19 Vaccines 

• (J&J/Janssen)



FULL APPROVAL OF COVID-19 
VACCINES

• Pfizer and Moderna COVID-19 vaccines are now fully FDA & CDC approved
• These vaccines meet the rigorous standards for safety, effectiveness and 

manufacturing quality required for approval.

• For some individuals, approval of this vaccine may instill additional 
confidence in making the decision to get vaccinated.

Manufacturer Name Brand Fully Approved for Use:

Moderna SPIKEVAX
Primary Series 

18 yrs & older

Pfizer-BioNTech COMIRNATY
Primary Series 

12 yrs & older

Note: Boosters and additional doses remain authorized under an EUA for both manufacturers. 

Note: Pfizer remains authorized for children 5-11 under an EUA



PFIZER 6MOS-4YRS

• FDA Vaccines and Related Biological Products 
Advisory Committee (VRBPAC) postponed their 
February 15th to review the Pfizer EUA submission 
for this age group

• Pfizer plans to wait until they have 3 dose 
efficacy data
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OPERATIONAL PLANNING - PFIZER 
6MOS-4YRS

• Anticipate integration into pediatric routine care, well child 
checks and childcare/preschool vaccination visits and COVID-
19/vaccine clinics

• PREP Act considerations
• Pharmacists & Pharmacy Technicians may only vaccinate ≥3yrs

• Adjust staffing in COVID-19 clinics for children <3 yrs
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CURRENT RECOMMENDATIONS

• The CDC preferentially recommends the mRNA vaccines over the Janssen/J&J vaccine. Individuals 

who are unable or unwilling to receive a mRNA vaccine will continue to have access to Janssen/J&J 

vaccine

• Available data show that boosters significantly reduce the risk of severe illness, hospitalization and 

death from COVID-19 infection



BACKGROUND- PRIMARY SERIES

• mRNA Vaccines
• Two-dose primary series

• Approved
• Comirnaty (Pfizer/BioNTech), ages ≥ 12 years, 21 day dosing interval

• Spikevax (Moderna), ages ≥18, 28 day dosing interval

• Authorized
• Pfizer/BioNTech, ages 5-11 years, 21 day dosing interval

• All booster doses

• Janssen Vaccine (Viral Vector)
• Authorized single dose primary series, ages ≥ 18 years



VACCINE BOOSTER DOSE ELIGIBILITY

You should get a 
booster if: 





AWAITING ISSUANCE OF EUI – PROPOSED RECS

• Emergency Use Instructions are expected to come forward very soon
• Provides information about emergency use of FDA-approved medical products that 

may not be included or differ from the information provided in the FDA-approved 
labeling package insert

• Shorter booster interval after an mRNA COVID-19 vaccine primary series for 
immunocompromised individuals

• An additional dose after a Janssen COVID-19 Vaccine primary series for 
immunocompromised individuals

• Revaccination opportunities
• Recipients of HCT, CAR-T-cell, or other B-cell depleting therapies who received doses of 

COVID-19 vaccine prior to or during treatment should be revaccinated for doses 
received before or during treatment. 

• Revaccination may also be considered once immune competence is regained for 
people who received COVID-19 vaccine doses during chemotherapy or radiation 
treatment.

• Case-by-case basis
• Moderately or severely immunocompromised patients may receive mRNA COVID-19                                                     

vaccines outside of the FDA and CDC dosing intervals based on clinical judgement                                             
when the benefits outweigh the potential and unknown risks.
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PROPOSED REVISED SCHEDULE



PROPOSED REVISED GUIDANCE 14



PROPOSED - VACCINATION AFTER 
PASSIVE ANTIBODIES

• The wait period for COVID-19 vaccination after receipt of 
passive antibody products (also called monoclonal antibody 
treatments) is no longer needed 
• Recommendations apply regardless of whether the 

products were used for either COVID-19 treatment or post-
exposure prophylaxis

• Tixagevimab/cilgavimab (EVUSHELD™) should be deferred for 
at least two weeks after vaccination
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DOSING



MIX-AND-MATCH BOOSTER OPTION

• The booster product does NOT have to be the same as the 
product used for the primary series.

• A single dose of any FDA authorized or approved vaccine may be 
administered as a booster dose.

• “Mix and Match” boosters seems to produce a similar or higher 
response compared to using the same product for primary doses and 
boosters

• Some data suggests that a Pfizer or Moderna booster after an initial 
Janssen/J&J primary series produces a better immune response.



BOOSTER FAQS

• Can the primary series be “mix-and-match” for Pfizer and Moderna?

• No, unlike the booster doses, the primary series doses should not be “mix 
and match”. The same brand should be used for both doses. 

• Are people with weakened immune systems that received the Pfizer or 
Moderna vaccine for their primary series and received a 3rd dose 
eligible for a booster?

• Yes, this group is recommended to get a 3rd dose at least 28 days after 
completion of their primary series, THEN a booster 5 (or the newly proposed 
3 months) after the 3rd dose.



BOOSTER FAQS

• Are booster doses the same formulation as the current COVID-19 
vaccines?

• Yes. However, in the case of the Moderna booster shot, it is half the dose 
of the vaccine people get for their primary series

• Is someone considered “fully vaccinated” if they have not received a 
booster?

• Yes, completion of a primary series (2 doses of Pfizer or Moderna, or 
1 dose of J&J) is considered “fully vaccinated”

• “Up to date” - includes 3rd doses or booster if eligible



PFIZER COVID-19 PRODUCT 
CHARACTERISTICS

Phasing 
Out

Pending 

Approval



NOVAVAX (NVX-COV2373)

• Traditional protein platform, two-dose series

• Two phase III clinicals trials published in NEJM
• United Kingdom- 15,000 participants
• United States & Mexico (PREVENT-19 Study)- 30,000 participants

• Study Population: Age 18-84y with & without comorbidities

• Vaccine Effectiveness: 90%

• Favorable safety profile
• Rare serious adverse events balanced between study and placebo 

group
• Most common adverse reactions observed headache, nausea or 

vomiting, myalgia, arthralgia, injection site tenderness/pain, fatigue, and 
malaise

• Status: Pending FDA and CDC review



VACCINE CONFIDENCE- RESOURCES

American Academy of Pediatrics  www.healthychildren.org

Center for Disease Prevention and Control  www.cdc.gov

Immunization Action Coalition www.immunize.org

American Pharmacists Association  www.pharmacist.com

World Health Organization  www.who.int

http://www.healthychildren.org/
http://www.cdc.gov/
http://www.immunize.org/
http://www.pharmacist.com/
http://www.who.int/


LOOKING FORWARD

• Moderna for adolescents 12-17 years​
• Pending FDA review – possibly next couple of months

• Moderna for ages 6 months to 5 years and 6-11 years
• 2022, exact timeline unknown for submission of EUA applications​

• Pfizer 6 months to <5 years​
• FDA “Rolling Submission” for safety and efficacy

• Number of doses in the primary series TBD 
• Potentially a 2-dose series initially, which may be expanded to a 3-dose primary series based on 

clinical trials
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INPATIENT TREATMENT GUIDANCE
(Please attend presentation by Kaitlin Moriarty on Sunday for current 

outpatient treatment options)



NIH GUIDELINE
*AS OF 1/3/2022*

Last updated 12/16/21

NIH Treatment Guideline. 

https://files.covid19treatmentguidelines.nih.gov/guidelines/covid19treatmentguidelines.pdf. 

Accessed 1/3/22.



IDSA GUIDELINES
*AS OF 1/3/22*

Recommends against (hospitalized patients):

•Hydroxychloroquine plus azithromycin

•Lopinavir/ritonavir

•Convalescent plasma

•Famotidine 

•Bamlanivimab monotherapy 

•Ivermectin

•Corticosteroids- if non-severe disease(no hypoxemia 
or O2 supplementation) 

•Remdesivir- if ventilated and/or ECMO or non-
severe disease (no hypoxemia or O2 
supplementation)

Recommends for (hospitalized patients):

•Critically ill patients- dexamethasone rather than no 
dexamethasone (up to 10 days)

•Severe but not critically ill- dexamethasone rather 
than no dexamethasone (up to 10 days)

•Alternative corticosteroids could be utilized if 
needed

•Progressive severe or critical disease w/ elevated 
systemic inflammation- tocilizumab in addition to 
standard of care (CRP ≥75mg/L)

•Sarilumab can be utilized if needed d/t availability 

•Severe- Remdesivir over no antiviral treatment (5 
days)

•Severe with elevated inflammatory markers-
baricitinib (up to 14 days)

•Do not use with tocilizumab or sarilumab.

•Tofacitinib can be utilized if needed d/t availability 

Last updated 11/18/21IDSA COVID Guideline. https://www.idsociety.org/globalassets/idsa/practice-guidelines/covid-

19/treatment/idsa-covid-19-gl-tx-and-mgmt-v5.6.0.pdf. Accessed 1/3/22



COMPARE/CONTRAST

• NIH has more streamlined recommendations based on disease severity and 
grade of severity 

• IDSA has more inclusion of all therapies including recommended against 
therapies 

• Treatment is the same between the two for hospitalized patients 



DOSING
Drug Name Adult Dosing Regimens Comments

Remdesivir 200 mg IV once, then 100 mg IV 

daily for 4 days or until hospital 

discharge

Discussion on whether or not to use in renal 

impairment

Dexamethasone 6 mg IV/PO daily for up to 10

days or until hospital discharge

May use alternative corticosteroids if 

dexamethasone not available

Baricitinib 4 mg PO daily up to 14 days or 

until hospital discharge

Renal dose adjustments based on eGFR

Tofacitinib 10 mg PO twice daily or until 

hospital discharge

Renal dose adjustments based on eGFR

Alternative if baricitinib is not available

Tocilizumab 8 mg/kg actual body weight IV 

as a single dose

Second dose, 8 hours later, may be given if no 

clinical improvement was observed

Sarilumab 400 mg IV once Alternative if tocilizumab is not available

SQ formulation is used to prepare the IV 

infusion



IMMUNE MODULATING THERAPIES

Janus Kinase (JAK) Inhibitor

• Oral formulations

• COV-BARRIER trial

• No statistically significant difference 
in low-flow oxygen (baricitinib)

• STOP-COVID trial

• Reduction in respiratory failure or 
death (tofacitinib) in low-flow 
oxygen group

Interleukin (IL)-6 Inhibitor

• IV formulations

• Long acting

• Frequent shortages

• More costly 

• RECOVERY Trial

• Mortality benefit when added to 
dexamethasone compared to usual 
care

No head to head comparisons! Select based on local guidance, drug availability, and 

patient comorbidities



BOXED WARNINGS

• Patients treated with baricitinib are at risk for developing serious infections that may 
lead to hospitalization or death. Most patients who developed these infections were 
taking concomitant immunosuppressants such as methotrexate or corticosteroids. If 
a serious infection develops, interrupt baricitinib until the infection is controlled.

• Reported infections include:

• Active tuberculosis, which may present with pulmonary or extrapulmonary disease; 
patients should be tested for latent tuberculosis before initiating 

• Invasive fungal infections, including candidiasis and pneumocystosis; patients with invasive 
fungal infections may present with disseminated, rather than localized, disease

• Bacterial, viral, and other infections due to opportunistic pathogens

• Other boxed warnings:

• Mortality, lymphoma, malignancies, major adverse cardiovascular events, 
thrombosis

Lexicomp Online, Baricitinib. Waltham, MA: UpToDate, Inc.; Accessed January 3, 2022. https://online.lexi.com



BOXED WARNINGS

• Patients treated with tocilizumab are at an increased risk for developing 
serious infections that may lead to hospitalization or death. Most patients 
who developed these infections were taking concomitant 
immunosuppressants, such as methotrexate or corticosteroids.
• If a serious infection develops, interrupt tocilizumab until the infection is 

controlled.

• Reported infections include:
• Active tuberculosis, which may present with pulmonary or extrapulmonary disease. 

Patients should be tested for latent tuberculosis before tocilizumab use and during 
therapy. Treatment for latent infection should be initiated prior to tocilizumab use.

• Invasive fungal infections, including candidiasis, aspergillosis, and pneumocystis. 
Patients with invasive fungal infections may present with disseminated rather than 
localized disease.

• Bacterial, viral, and other infections caused by opportunistic pathogens.

Lexicomp Online, Tocilizumab. Waltham, MA: UpToDate, Inc.; Accessed January 3, 2022. https://online.lexi.com



PATIENT SCENARIO

Hospitalized d/t O2 
86% on room air

36 year old female

COVID-19 PCR +

Flu A Negative

Flu B Negative

RSV Negative

Tmax 99

Respiratory Rate 43

All other vitals stable

How to treat?

Day 1: O2 86% on room 
air2L O2 started 

Remdesivir + 
Dexamethasone

Change therapy?

Day 2: O2 92% on 4L O2 
High Flow initiated 

CRP 795 (hsCRP 7.95)

Add baricitinib (or 
tocilizumab)



POSTTEST QUESTION #1

• T/F: Children ages 5-17 can get the Moderna COVID vaccine

• FALSE; Pfizer is the only authorized vaccine for 5-17 years old



POSTTEST QUESTION #2

• T/F: Safety and efficacy of the COVID vaccines have led to the FDA 
approval of all three formulations

• FALSE; Pfizer is the only FDA approved vaccine at this time.



POSTTEST QUESTION #3

• T/F: NIH and IDSA guidelines recommend immune modulating therapies for 
all inpatient COVID admissions, regardless of severity. 

• FALSE; Immune modulating therapy is only recommended for severe disease 
with high flow O2 or ventilation and CRP >75 (hsCRP >7.5).



POSTTEST QUESTION #4

• Which therapies are recommended for patients admitted requiring high-flow 
O2 with CRP 80 assuming normal renal/hepatic function? (select all that 
apply):

• Remdesivir

• Dexamethasone

• Immune modulating therapies (JAK inhibitors or IL-6 inhibitors)

• Hydroxychloroquine


