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COVID-19 Vaccine Third Dose/Booster Dose Workflow
Are you considered moderately to severely 

immunocompromised?

NoYe
s

Did you initially receive the 
Pfizer-BioNTech (Comirnaty®) or 

Moderna 2-dose series?

NoYe
s

Administer add’l dose of 
corresponding Pfizer-BioNTech or 

Moderna (full dose)  at least 28 days 
from 2nd dose 

Do you fall into any of the following 
groups:

65 years and older
Age 18+ who received J&J COVID-19 vaccine 
Age 18+ who live in long-term care settings
Age 18+ who have underlying medical 
conditions
Age 18+ who work in high-risk settings
Age 18+ who live in high-risk settings

NoYe
s

Did you initially receive the J&J 
Vaccine?

NoYe
s

Administer booster dose of any 
vaccine listed after at least 2 

months
Pfizer-BioNTech (Comirnaty®)
Moderna (half dose)
J&J 

Booster NOT 
recommended 

at this time

Administer booster dose of any 
vaccine listed after at least 6 

months
Pfizer-BioNTech (Comirnaty®)
Moderna (half dose)
J&J 







• Phase 2a clinical trial 
• Prodrug of ribonucleoside analog -> serves as a competitive substrate 

for RNA polymerase 
• Once incorporated into viral RNA, induces accumulations of mutations 

that increase with each viral replication cycle.
• Enrolled outpatients with confirmed SARS-CoV-2 infection and 

symptom onset within 7 days
• Randomized 1:1 to 200mg molnupiravir or placebo, or 3:1 to 

molnupiravir (400 or 800mg) or placebo BID x 5 days
• Among 200 treated participants, virus isolation was significantly 

lower in 800mg molnupiravir (1.9%) versus placebo (16.7%) at Day 3 
(p=0.02)  

• At Day 5, virus was not isolated from any participants receiving 400 
or 800mg molnupiravir versus 11.1% of those receiving placebo 
(p=0.03) 

• Generally well tolerated, similar adverse events across all groups



Molnupiravir

• The UK’s Medicines and Healthcare Products Regulatory Agency approved Merck & Co. and 
Ridgeback Biotherapeutics’ molnupiravir for the treatment of COVID-19 on 11/4 -> first to 
authorize the use of the oral medication

• Reported to reduce risk of hospitalization and death in at-risk patients.
• Phase 3 MOVe-OUT trial – reduced the risk of hospitalization or death by approximately 50%

• 7.3% of patients who received molnupiravir were either hospitalized or died through Day 29 following randomization 
compared with 14.1% of placebo (p=0.0012)

• No deaths were reported in patients who received molnupiravir as compared to 8 deaths in patients who 
received placebo

• Recruitment was stopped early after 775 patients (full expected 1550)
• Symptom onset within 5 days of randomization
• Consistent efficacy across all variants

• Licensed for adults 18 and older who have tested positive for COVID-19 and have at least one risk 
factor for developing severe disease, such as obesity or heart disease

• Course: Four pills of the drug twice a day for five days
• External advisory committee to FDA to discuss Nov 30, 2021

https://www.merck.com/news/merck-and-ridgebacks-investigational-oral-antiviral-molnupiravir-reduced-
the-risk-of-hospitalization-or-death-by-approximately-50-percent-compared-to-placebo-for-patients-with-
mild-or-moderat/



PF-07321332 (Paxlovid)+ ritonavir

• 3CL protease inhibitor
• 1219 non-hospitalized adults >18y with COVID-19 at risk of progressing to severe disease
• Interim analysis of phase 2/3 EPIC-HR study 89% reduction in risk of COVID-19 related hospitalization 

or death from any cause in patients treated with paxlovid compared to placebo within 3 days of 
symptom onset, with no deaths in the treatment group.
• 1% of patients who received Paxlovid were hospitalized through Day 28 following randomization (6/607 hospitalized, with no 

deaths) compared to 6.7% of patients who received a placebo (41/612 hospitalized with 10 subsequent deaths (p,0.0001). 
• In the overall study population through Day 28, no deaths were reported in patients who received Paxlovid as compared to 

10 (1.6%) deaths in patients who received placebo.

• Treatment-emergent adverse events comparable with placebo (19% v 21%, 1881 patients)
• Most were mild

• Co-administration with a low dose of ritonavir helps to slow the metabolism of PF-07321332
• 2 tabs of PF-07321332 + 1 tab ritonavir BID x 5 days
• Applying for EUA

https://www.pfizer.com/news/press-release/press-release-detail/pfizer-seeks-
emergency-use-authorization-novel-covid-19



The Lancet https://doi.org/10.1016/S2214-109X(21)00448-4
https://blogs.jwatch.org/hiv-id-observations/index.php/could-this-be-our-first-effective-inexpensive-widely-available-outpatient-treatment-
for-covid-19/2021/08/12/ -- for commentary on initial data

• Placebo-controlled, randomized, adaptive 
platform trial in high-risk symptomatic Brazilian 
adults with a known risk factor for progression to 
severe disease

• Fluvoxamine 100mg BID x 10 days vs placebo
• Primary outcome 

• Composite endpoint of hospitalization 
defined as either retention in a COVID-19 
emergency setting or transfer to a tertiary 
hospital due to COVID-19 up to 28 days post-
randomization on the basis of intent to treat 
(ITT)

SSRI and s1Receptor agonist
Potential MOA vs. SARS-CoV-2
• Anti-inflammatory
• Anti-viral
• Anti-platelet?

Per protocol - patients with high level of 
adherence (>80%)

mITT – received 24h of treatment before 
a primary outcome event

https://doi.org/10.1016/S2214-109X(21)00448-4
https://blogs.jwatch.org/hiv-id-observations/index.php/could-this-be-our-first-effective-inexpensive-widely-available-outpatient-treatment-for-covid-19/2021/08/12/


Fluvoxamine
• Trial arm stopped early

• One death in the fluvoxamine group and 12 in 
the placebo group for the per-protocol 
population [OR 0.09 ; 95% CI 0.01-0.47]

• No differences in number of treatment 
emergent adverse events in either group



Don’t forget about mABs!

• Treatment should be started ASAP and within 10 days of symptom onset

• High risk outpatients with conditions that were represented in patients in clinical trials 
and other medical conditions and factors that had limited representation in patients in 
clinical trials 

• High risk inpatients with mild to moderate COVID-19 admitted for a reason other than 
COVID-19

• Available for patients admitted with severe COVID-19 who have not developed an 
antibody response (or are not expected to mount a response) through expanded access 
protocols

• As post-exposure prophylaxis (C/I) in high risk persons with significant exposures who are 
not fully vaccinated or not expected to mount a full immune response to vaccination

Bamlanivimab 700mg plus etesevimab 1400mg IV x 1
OR Casirivimab 600mg plus indevimab 600mg IV or as SC x 1

OR Sotrovimab 500mg IV x 1



https://www.cdc.gov/coronavirus/2019-ncov/vaccines/booster-shot.html

Awaiting updates on continued 
expansion as early as 11/19/21!



Vaccine efficacy wanes overtime, especially 
for older adults

Dec 2020 – Jan 
2021



Despite declines in VE, especially in older age 
groups, protection vs. hospitalization remains

https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2021-9-23/03-COVID-Oliver.pdf



• Participants receiving a 3rd

vaccine dose between 7/30 
and 9/23/21 were matched 1:1 
to demographically and 
clinically similar controls who 
did not receive a third dose. 

• Participants received the 2nd

vaccine dose at least 5 months 
before the recruitment date, 
no prior COVID-19 infection, no 
contact with healthcare system 
in 3 days prior to recruitment 

• 728,321 individuals included 
following matching

• Mean age 52y, 51% female
https://www.thelancet.com/action/showPdf?pii=S0140-6736%2821%2902249-2



No Decrease in Effectiveness of COVID-19, Influenza 
vaccines when given together

https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3931758



Anti-SARS-CoV-2 spike protein antibody 
responses after vaccination

Kaul D, NEJM Journal Watch, 
June 2021

Remember! Serologic responses 
to not reflect potential T-cell 
responses to vaccines



Current approach to IC patients

• Recommendation for a 3rd dose of COVID-19 vaccine in 
immunocompromised hosts
• There are no current recommendations in routinely checking spike-protein 

antibody titers after vaccination
• Spike protein Ab (+ after vaccination and natural infection) vs. nucleocapsid antigen 

Ab (+ only after natural infection)
• Do not know clinical implications of titers at this time

• Because vaccination may be unreliable in IC patients, behavioral mitigation 
strategies of masking and social distancing should continue
• Vaccinate household/close contacts
• Vaccinate at times of reduced immunosuppression 

• Professional societies have specific guidelines that are evolving



Last updated 
Nov 12, 2021

Influenza activity is low 
nationally, but the numbers 
of influenza viruses 
detected by labs has 
increased in recent weeks
Majority are A (H3N2)
>90% children and young 
adults ages 5-24

https://www.cdc.gov/flu/weekly/
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