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Objectives 

● Review pharmacological treatment options for COVID-19 in the outpatient 
setting. 

● Discuss safety and efficacy of various treatment options.

● Outline the role of monoclonal antibodies and oral antivirals in the outpatient 
treatment of COVID-19.



Background- EUAs

https://www.fda.gov/emergency-preparedness-and-response/mcm-legal-regulatory-and-policy-framework/emergency-use-authorization



PREP ACT Declaration  

● Public Readiness and Emergency Preparedness (PREP) Act authorizes Secretary of Health and Human 
Services to issue a declaration in response to a specific health emergency

● Declarations provide liability protections for manufacturing, testing, development, distribution,  
administration, and use of medical countermeasures

COVID-19 Declaration was issued on March 17, 2020

Federal Register: Agencies - Health and Human Services. https://www.federalregister.gov/agencies/health-and-human-services-department. 



PREP ACT 9th Amendment 

September 13, 2021: 

● Expands the scope of authority for licensced pharmacists to order and administer select COVID-19 therapeutics 
(including current and future medications) authorized by the FDA

● In the case of a licensced pharmacist ordering a COVID-19 therapeutic, the therapeutic must be:

Ø Ordered for subcutaneous, intramuscular, or oral administration and

Ø in accordance with the FDA approval, authorization, clearance, or licensing

● Licensed pharmacists, licensed or registered pharmacy interns, and qualified pharmacy technicians who meet the 
criteria in the amendment are also authorized to administer certain COVID-19 therapeutics

Federal Register: Agencies - Health and Human Services. https://www.federalregister.gov/agencies/health-and-human-services-department.
https://www.ashp.org/-/media/assets/advocacy-issues/docs/GRD-HHS-PREP-Act-Declaration-Amendment-9-Fact-Sheet.pdf



Arkansas pharmacy keeps COVID-19 patients out of 
hospitals with monoclonal antibody therapy

“Paul” was sick with COVID-19 and starting to have trouble breathing. But when he went to the local 
emergency department (ED) on a Friday evening, they turned him away because they didn’t have 
any more beds. As a last resort, he went to De Queen Health and Wellness Pharmacy in De Queen, 
AR, where he heard he could get treatment

● Elee Coleman, PharmD, a pharmacist at her family’s De Queen Health and Wellness Pharmacy, 
was among the first pharmacists in her state to begin administering subcutaneous monoclonal 
antibody therapy in her pharmacy under a collaborative practice agreement 

● Under the PREP Act, Coleman and her brother Torrence Barber, PharmD, order and administer 
subcutaneous monoclonal antibody therapy for eligible patients 

● Pharmacists isolate the positive cases from the others in the clinic space. They administer 4 
shots—one on either side of the abdomen and one behind each arm.

https://www.pharmacist.com/Publications/Student-Pharmacist/arkansas-pharmacy-keeps-covid-19-patients-out-of-hospitals-with-monoclonal-antibody-therapy



Arkansas pharmacy keeps COVID-19 patients out of 
hospitals with monoclonal antibody therapy

When Paul arrived, Coleman (pharmacist) wasn’t sure whether she would be able to help him at all. 
His blood oxygen level was 88. He had to be at a minimum of 90 before administering treatment 

● Coleman had Paul sit and monitored him since she really did want to treat him 
● Finally, after more than 40 minutes, the man’s oxygen saturation crossed the 90 threshold, and 

Coleman was able to administer the therapy
● On Monday morning, Paul’s wife called to tell the pharmacist that he was doing fine. His blood 

oxygen level had risen back to normal.

While the pandemic has been an awful experience for the world, she (Coleman) 
said, it has helped advance the pharmacy profession.

https://www.pharmacist.com/Publications/Student-Pharmacist/arkansas-pharmacy-keeps-covid-19-patients-out-of-hospitals-with-monoclonal-antibody-therapy



Pharmacists fill caregiver gaps to expand COVID-19 
antibody therapy 

● The pharmacy team at UK Specialty Pharmacy & Infusion Services in Lexington, Kentucky, 
stepped up to meet the community’s need for COVID-19 monoclonal antibody therapy.

● Samantha Bochenek, director of infusion pharmacy services “We don’t really have any nurses to 
administer the infusion. But we do have pharmacy resources to administer subcutaneous 
injections” 

A pharmacist or pharmacy technician schedules patients as referrals flow into the specialty 
pharmacy work queue. Registration takes place over the phone when the patient arrives at the 
facility, and a pharmacist escorts the patient to the treatment room, checks the person’s vital signs, 
and prepares the mAb into syringes as described in the product’s EUA. 

Traynor K. Pharmacists fill caregiver gaps to expand COVID-19 antibody therapy. Am J Health Syst Pharm. 2021 Oct 27:zxab397. doi: 10.1093/ajhp/zxab397. Epub
ahead of print. PMID: 34718394; PMCID: PMC8574487.



Pharmacists fill caregiver gaps to expand COVID-19 
antibody therapy 

After finishing the injections, the pharmacist checks the patient’s vital signs, updates the medication 
administration record, monitors the patient for an hour, assesses vital signs, and then escorts the 
patient to the parking lot.

● UK HealthCare had administered COVID-19 monoclonal antibody therapy to 88 patients at an 
infusion clinic that operated from Dec. 1, 2020, to March 14, 2021. After that site closed down, 
the health system’s infusion centers administered the therapy to eight patients between March 
15 and Aug. 5. 

The new pharmacist-managed clinic treated more patients during its first two 
weeks of operation than the previous clinic did during the earlier COVID-19 

wave

Traynor K. Pharmacists fill caregiver gaps to expand COVID-19 antibody therapy. Am J Health Syst Pharm. 2021 Oct 27:zxab397. doi: 10.1093/ajhp/zxab397. Epub
ahead of print. PMID: 34718394; PMCID: PMC8574487.



Oral Antiviral Treatment
The FDA added language prohibiting pharmacists – the most accessible health care providers in America –
from ordering current oral antiviral therapy under their respective EUAs 

Paxlovid provider fact sheet: https://www.fda.gov/media/155050/download
Molnupiravir provider fact sheet: https://www.fda.gov/media/155054/download

https://www.fda.gov/media/155050/download


FDA’s Decision to Block Pharmacists from Ordering 
COVID-19 Oral Antivirals Will Hurt COVID Positive 
Patients, National Pharmacy Groups Warn 

December 22, 2021: Statement released in response to the FDA’s decision to authorize the Pfizer 
COVID-19 oral antiviral but specifically prevent pharmacists from writing the prescriptions:

https://ncpa.org/newsroom/news-releases/2021/12/22/fdas-decision-block-pharmacists-ordering-covid-19-oral-antivirals



https://ncpa.org/newsroom/news-releases/2021/12/22/fdas-decision-block-pharmacists-ordering-covid-19-oral-antivirals



Remdesivir (Veklury®)



NIH COVID-19 Treatment Guidelines 
December 23, 2021: The panel added a 3-day course of IV remdesivir as another treatment option for high-risk, 
nonhospitalized patients with mild to moderate COVID-19

Ø Logistical constraints 

Ø Infusion observation time- 1 hour 

NIH COVID-19 Treatment Guidelines. https://www.covid19treatmentguidelines.nih.gov/therapies/statement-on-therapies-for-high-risk-nonhospitalized-patients/ 

NIH Recommendation: Remdesivir 200 mg IV on Day 1, then 100 mg once daily on 
Days 2 and 3 initiated as soon as possible and within 7 days of symptom onset



More Updates 
January 21, 2022: FDA expanded drug approval to non-hospitalized patients with mild-to-moderate COVID-19, 
and are at high risk for progression to severe COVID-19, including hospitalization or death

Ø Adult and pediatric patients (≥ 12 years old and ≥ 40 kg)

Authorized for use under an EUA for the treatment of COVID-19 in pediatric patients weighing 3.5 kg to less 
than 40 kg or pediatric patients less than 12 years of age weighing at least 3.5 kg, who are hospitalized or not-
hospitalized

https://www.fda.gov/news-events/press-announcements/fda-takes-actions-expand-use-treatment-outpatients-mild-moderate-covid-19



Early Remdesivir to Prevent Progression to Severe 
COVID-19 in Outpatients

Remdesivir (RDV)

Trial Name PINETREE Study

Study Design Randomized, double-blind, placebo-controlled, 1:1 randomization stratified by age, location, 
outpatient vs skilled nursing facility 

● RDV 200 mg IV day 1, 100 mg IV days 2-3 (n= 279)
● Placebo x 3 days (n= 283)        

Primary 
Endpoint

Hospitalization and all cause death at day 28
RDV 200 mg IV day 1, 100 mg IV days 2-3: 0.7% (2/279) )                 [95% CI (0.03, 0.59) p<0.008]
Placebo x 3 days: 5.3% (15/283)                                                         RRR: 87%

Gottlieb RL, Vaca CE, Paredes R,et al.; GS-US-540-9012 (PINETREE) Investigators. Early Remdesivir to Prevent Progression to Severe Covid-
19 in Outpatients. N Engl J Med. 2022 Jan 27;386(4):305-315. doi: 10.1056/NEJMoa2116846. Epub 2021 Dec 22. PMID: 34937145; PMCID: 
PMC8757570.



Monoclonal Antibodies (mAb)



Background
Laboratory made molecules 

Bamlanivimab/etesevimab & casirivimab/imdevimab

● Bind to different but overlapping epitopes on the receptor 
binding domain (RBD) of the S protein to prevent viral 
attachment to the host ACE2 receptor and reduce risk of 
viral resistance 

Sotrovimab

● Binds to a conserved epitope on the spike protein receptor 
and inhibits an undefined step that occurs after virus 
attachment and prior to fusion of the virus to host cell

Decrease symptom 
severity 

Reduce 
hospitalization

Reduce vIral load

http://pi.lilly.com/eua/bamlanivimab-eua-factsheet-hcp.pdf
https://www.regeneron.com/sites/default/files/treatment-covid19-eua-fda-letter.pdf
http://pi.GSK.com/eua/sotrovimab-eua-factsheet-hcp.pdf
Image: https://www.nih.gov/news-events/news-releases/clinical-trials-monoclonal-antibodies-prevent-covid-19-now-enrolling



mAb EUAs

● Casirivimab/ imdevimab (REGEN-COV®) EUA issued Nov. 21, 2020
● Bamlanivimab/ etesevimab EUA issued Feb. 9, 2021
● Sotrovimab (Xevudy) EUA issued May 26, 2021
● Tixagevimab/ cilgavimab (EVUSHELD) EUA issued Dec. 8, 2021 

Treatment

https://www.regeneron.com/sites/default/files/treatment-covid19-eua-fda-letter.pdf
http://pi.lilly.com/eua/bamlanivimab-eua-factsheet-hcp.pdf
http://pi.GSK.com/eua/sotrovimab-eua-factsheet-hcp.pdf
https://www.evusheld.com/



Treatment Pre-Exposure 
Prophylaxis

Post-
Exposure 

Prophylaxis 
(PEP)

Casirivimab/ imdevimab
(REGEN-COV®) 

Bamlanivimab/  
etesevimab

Sotrovimab (Xevudy) 

Tixagevimab/ cilgavimab
(EVUSHELD)

Casirivimab/ imdevimab
(REGEN-COV®) 

Bamlanivimab/ 
etesevimab

mAb Overview

https://www.regeneron.com/sites/default/files/treatment-covid19-eua-fda-letter.pdf
http://pi.lilly.com/eua/bamlanivimab-eua-factsheet-hcp.pdf
http://pi.GSK.com/eua/sotrovimab-eua-factsheet-hcp.pdf
https://www.evusheld.com/



Treatment Pre-Exposure 
Prophylaxis

Post-
Exposure 

Prophylaxis 
(PEP)

Casirivimab/imdevimab
(REGEN-COV) 

Bamlanivimab/  
etesevimab

Sotrovimab (Xevudy) 

Tixagevimab/cilgavimab
(EVUSHELD)

Casirivimab/imdevimab
(Regeneron)

Bamlanivimab/ 
etesevimab

mAb Overview

1/24/2022- FDA Statement 

Bamlanivimab/ etesevimab and casirivimab/ imdevimab
(REGEN-COV®) are not authorized for use in any U.S. states, 
territories, and jurisdictions at this time. 

CDC estimated the omicron variant accounts for more than 
99% of cases in the United States as of Jan. 15. 

https://www.fda.gov/news-events/press-announcements/coronavirus-covid-19-update-fda-limits-use-certain-monoclonal-antibodies-treat-covid-19-due-omicron



Eligibility: 
FDA issued an EUA to permit the use of the unapproved products for the treatment of mild to moderate COVID-19 in 
persons who meet all of the following conditions: 

1. Adults and pediatric patients (≥12 years of age weighing >40 kg)

* Bamlanivimab/  etesevimab for pediatric patients including neonates (<40 kg, weight-based dosing)

2. Positive COVID-19 test result 

3. Able to receive treatment within 10 days of symptom onset 

4. At high risk for progression to severe COVID-19, including hospitalization or death

Treatment

https://www.regeneron.com/sites/default/files/treatment-covid19-eua-fda-letter.pdf
http://pi.lilly.com/eua/bamlanivimab-eua-factsheet-hcp.pdf
http://pi.GSK.com/eua/sotrovimab-eua-factsheet-hcp.pdf



High Risk: 
● Age ≥ 65 years old
● Overweight (BMI > 25 kg/m2) 
● If age 12-17 years old: BMI ≥85th percentile for their

age and gender based on CDC growth charts
● Pregnancy 
● Chronic kidney disease
● Diabetes 
● Immunosuppressive disease or treatment
● Cardiovascular disease or hypertension
● Chronic lung diseases
● Sickle cell disease 
● Neurodevelopmental disorders 
● Medical-related technological dependence (for example, tracheostomy, gastrostomy, or CPAP [not 

related to COVID-19])
● Other medical conditions or factors (race or ethnicity) may also place individual patients at high risk for 

progression to severe COVID-19

Treatment

Many conditions are not explicitly defined

Can be at the discretion of the provider

Role of institutional guidelines

https://www.regeneron.com/sites/default/files/treatment-covid19-eua-fda-letter.pdf
http://pi.lilly.com/eua/bamlanivimab-eua-factsheet-hcp.pdf
http://pi.GSK.com/eua/sotrovimab-eua-factsheet-hcp.pdf



Limitations to EUA: 

● Contraindicated in hypersensitivity to product ingredients 
● Do not use when hospitalized due to COVID-19
● Do not use in persons who require oxygen therapy due to COVID-19
● Do not use in persons who require an increase in baseline oxygen flow rate due to COVID-19 

Treatment

https://www.regeneron.com/sites/default/files/treatment-covid19-eua-fda-letter.pdf
http://pi.lilly.com/eua/bamlanivimab-eua-factsheet-hcp.pdf
http://pi.GSK.com/eua/sotrovimab-eua-factsheet-hcp.pdf

EUAs in effect can be revised, revoked, or terminated by the FDA



REGEN-COV Antibody Combination and Outcomes in 
Outpatients with Covid-19

Casirivimab/ Imdevimab (CAS/IMD)

Trial Name COV-2067

Study Design Phase 3, RCT, Adaptive trial from September 24, 2020 to January 17,2021. Trial amended on 
November 14, 2020 (n= 3432)

● CAS/IMD 1,200 mg IV (n= 736) vs Placebo
● CAS/IMD 2,400 mg IV (n= 1355) vs Placebo

Primary 
Endpoint

Hospitalization and all cause death at day 29
CAS/IMD 1,200 mg: 1% (7/736), 1 death                 [95% CI (31.6- 87.1) p=0.002]
Placebo: 3.2% (24/748), 1 death                              RRR = 70.4%

CAS/IMD 2,400 mg: 1.3% (18/1355), 1 death          [95% CI (51.7- 82.9) p<0.001]
Placebo: 4.6% (62/1341), 3 deaths                          RRR = 71.3%

Secondary 
Endpoint

Median time to sustained symptom resolution
CAS/IMD: 10 days         Median 4 day reduction in symptoms (p<0.001) 
Placebo: 14 days

Weinreich DM, Sivapalasingam S, Norton T, et al; Trial Investigators. REGEN-COV Antibody Combination and Outcomes in Outpatients with Covid-19. N Engl J Med. 2021 Dec 2;385(23):e81. doi: 10.1056/NEJMoa2108163. Epub 2021 
Sep 29. PMID: 34587383; PMCID: PMC8522800.



Bamlanivimab plus Etesevimab in Mild or Moderate 
Covid-19

Bamlanivimab/ Etesevimab (BAM/ETE)

Trial Name BLAZE-1

Study Design Phase 3, double-blind, RCT, Age ≥12 years
● BAM/ETE 700/1,400 mg IV (n= 511) vs Placebo (n= 258) 
● BAM/ETE 2,800/2,800 mg IV (n= 518)  vs Placebo (n= 517) 

Primary 
Endpoint

Hospitalization and all cause death at day 29
BAM/ETE 700/1,400 mg: 0.8% (4/511), 0 deaths              [95% CI (-8.0, -2.1) p<0.001]]
Placebo: 5.9% (15/258), 4 deaths                                      RRR = 87%

BAM/ETE 2,800/2,800 mg: 2.1% (11/518, 0 deaths          [95% CI (-7.4, -2.3) p<0.001]
Placebo: 7.0% (36/517), 10 deaths                                    RRR = 70%

Secondary 
Endpoint

Median time to sustained symptom resolution
BAM/ETE 700/1,400 mg: 8 days             Median 2 day reduction in symptoms (p=0.009) 
Placebo: 10 days

BAM/ETE 2,800/2,800 mg: 8 days          Median 1 day reduction in symptoms (p=0.007) 
Placebo: 9 days

Dougan M, Azizad M, Mocherla B, et al.; BLAZE-1 investigators. A randomized, placebo-controlled clinical trial of bamlanivimab and etesevimab together in high-risk ambulatory patients with COVID-19 and validation of the prognostic value of persistently high viral load. Clin Infect Dis. 2021 Oct 28:ciab912. doi: 10.1093/cid/ciab912. Epub ahead of 
print. PMID: 34718468.
Dougan M, Nirula A, Azizad M, et al.; BLAZE-1 Investigators. Bamlanivimab plus Etesevimab in Mild or Moderate Covid-19. N Engl J Med. 2021 Oct 7;385(15):1382-1392. doi: 10.1056/NEJMoa2102685. Epub 2021 Jul 14. PMID: 34260849; PMCID: PMC8314785.



Sotrovimab in Nonhospitalized Patients With Mild to 
Moderate COVID-19, Interim Analysis

Sotrovimab (SOT)

Trial Name COMET-ICE

Study Design Phase 3, double-blind, RCT, Age ≥18 years, 1:1 randomization
● SOT 500 mg IV (n= 291) vs Placebo (n= 292) 

Primary 
Endpoint

Hospitalization and all cause death at day 29
SOT 500 mg: 1% (3/291), 0 deaths              [97.24% CI (44-96) p= 0.0002]
Placebo: 7% (21/292), 1 deaths                    RRR = 85%

Secondary 
Endpoint

Ongoing- not yet available

Gupta A, Gonzalez-Rojas Y, Juarez E, et al.; COMET-ICE Investigators. Early Treatment for Covid-19 with SARS-CoV-2 Neutralizing Antibody Sotrovimab. N Engl J Med. 2021 Nov 18;385(21):1941-1950. doi: 
10.1056/NEJMoa2107934. Epub 2021 Oct 27. PMID: 34706189.



Tixagevimab/ Cilgavimab (EVUSHELD)

Tixagevimab/cilgavimab (EVUSHELD) EUA for pre-exposure prophylaxis of COVID-19 in adults and pediatrics 
(aged ≥12 and weighing ≥ 40kg):

● Who are not currently infected with SARS-CoV-2 and who have not had a known recent exposure to an 
individual infected with SARS-CoV-2 AND

○ Who have moderate to severe immune compromise due to a medical condition or receipt of 
immunosuppressive therapy 

○ For whom vaccination with any available COVID-19 vaccine, according to the approved or 
authorized schedule, is not recommended due to a history of severe adverse reaction 

● Patients who qualify for EVUSHELD can be redosed every 6 months.

● Adminisistered as 2 separate consecutive IM injections 

Pre-Exposure 
Prophylaxis

https://www.evusheld.com/



Limitations to EUA

● Not authorized for treatment of COVID-19
● Not authorized for post-exposure prophylaxis of COVID-19 in individuals who have been exposed to 

someone infected with SARS-CoV-2
● In individuals who have received a COVID-19 vaccine, EVUSHELD should be administered at least two 

weeks after vaccination.

Pre-Exposure 
Prophylaxis

https://www.evusheld.com/

Using tixagevimab/cilgavimab (EVUSHELD) as SARS-CoV-2 PrEP is 
NOT AUTHORIZED by the FDA in unvaccinated individuals for whom 

COVID-19 vaccination is recommended



IDSA Considerations 

Pre-Exposure 
Prophylaxis

IDSA

The panel agreed that the overall certainty of evidence 
for PrEP with tixagevimab/cilgavimab was low due to 
concerns with the generalizability of the population to 
the FDA-authorized indications and low number of 
events.

The panel noted concern with feasability at different 
centers given the large number of potentially eligible 
individuals and supply constraints

https://www.idsociety.org/globalassets/idsa/practice-guidelines/covid-19/treatment/idsa-covid-19-gl-tx-and-mgmt-v6.0.1.pdf



Question 

PL is a 56 yo woman with Stage IIIB breast cancer currently on 
chemotherapy and immunotherapy. PL has completed her initial 3-dose 
series of the Moderna vaccine and received her booster 1 week ago. After 
speaking with her oncologist, PL learns she is eligible for 
tixagevimab/cilgavimab (EVUSHELD).

True or false: PL can receive tixagevimab/cilgavimab (EVUSHELD) at the 
infusion center today?
A. True
B. False



Bamlanivimab/ Etesevimab & Casirivimab/ Imdevimab 
Eligibility:
Treatment is available to individuals who have been exposed based on the CDC’s close contact criteria and 
who meet all of the following criteria: 

1. Adults and pediatric patients (> 12 years of age weighing > 40 kg) 
2. High risk for progression to severe COVID-19 (hospitalization or death) in pediatric patients <40kg 

(including neonates)- bamlanivimab/ etesevimab
3. At high risk of exposure OR confirmed exposure to a COVID-positive person consistent with close 

contact criteria per CDC
4. NOT fully vaccinated OR vaccinated but immunocompromised

*Positive test is not required

Post-
Exposure 

Prophylaxis 
(PEP)

https://www.regeneron.com/sites/default/files/treatment-covid19-eua-fda-letter.pdf
http://pi.lilly.com/eua/bamlanivimab-eua-factsheet-hcp.pdf



Casirivimab/ Imdevimab Repeat Dosing Guidelines for 
PEP

For individuals with ongoing exposure to SARS-CoV-2 for longer than 4 weeks and who are not expected to 
mount an adequate immune response to complete vaccination

● Initial dose: 600 mg of casirivimab and 600 mg of imdevimab SC or IV infusion 
● Repeat dosing: 300 mg of casirivimab and 300 mg of imdevimab SC or IV infusion once every 4 weeks 

for duration of ongoing exposure 

Post-
Exposure 

Prophylaxis 
(PEP)

https://www.regeneron.com/sites/default/files/treatment-covid19-eua-fda-letter.pdf



Limitations of EUA

● Not a substitute for vaccination against COVID-19.
● Not authorized for pre-exposure prophylaxis for prevention of COVID-19.
● Repeat dosing not established in bamlanivimab/etesevimab

Post-
Exposure 

Prophylaxis 
(PEP)

https://www.regeneron.com/sites/default/files/treatment-covid19-eua-fda-letter.pdf
http://pi.lilly.com/eua/bamlanivimab-eua-factsheet-hcp.pdf



mAb Dose & Administration Summary 
Casirivimab/ 

Imdevimab (REGEN-
COV®)

Bamlanivimab/ 
Etesevimab

Sotrovimab
(Xevudy)

Tixagevimab/
Cilgavimab 

(EVUSHELD) 

Dose: CAS/IMD 600/ 600 
mg
Route: IV or subcutaneous

Dose: BAM/ETE 700/1,400 mg 
Route: IV 
Weight-based dosing in pediatrics 
and neonates (<40 kg) 

Dose: SOT 500 mg
Route: IV 

Dose: Tixagevimab 150 
mg/ cilgavimab 150 mg 
Route: IM

Dose: CAS/IMD 600/ 600 
mg, repeat dosing CAS/IMD 
300/ 300 mg
Route: IV (preferred) or 
subcutaneous

Dose: BAM/ETE 700/1,400 mg 
Route: IV 
Weight-based dosing in pediatrics 
and neonated (<40 kg) 

Vaccination Delay 90 days 2 weeks

Post-Administration
Observation Period

1 hour

Post-
Exposure 

Prophylaxis 
(PEP)

Pre-
Exposure 

Prophylaxis

Treatment



Question 

Which of the following monoclonal antibodies EUA includes use in adults and pediatric patients, including 
neonates?

I. Casirivimab/ Imdevimab (REGEN-COV®)
II. Bamlanivimab/ Etesevimab
III. Sotrovimab (Xevudy)
IV. Tixagevimab/ Cilgavimab (EVUSHELD) 

A. I and II
B. II only
C. IV only 
D. None of the above 



Oral Antiviral Treatment

Oral antivirals are NOT authorized for pre-exposure or post-exposure 
prophylaxis for prevention of COVID-19 and should not be used for 

longer than 5 consecutive days

Commissioner, Office of the. “Coronavirus (COVID-19) Update: FDA Authorizes First Oral Antiviral for Treatment of Covid-19.” U.S. Food and Drug Administration, 
FDA, https://www.fda.gov/news-events/press-announcements/coronavirus-covid-19-update-fda-authorizes-first-oral-antiviral-treatment-covid-19. 



Oral Antiviral EUAs

Dec. 22, 2021

• Nirmatrelvir and Ritonavir 
(PAXLOVID®)

Dec. 23, 2021

• Molnupiravir

http://pi.pfizer.com/eua/PAXLOVID-eua-factsheet-hcp.pdf
http://pi.merck.com/eua/molnupiravir-eua-factsheet-hcp.pdf



Efficacy 
Nirmatrelvir and Ritonavir 
(PAXLOVID®)

Molnupiravir

Dose Nirmatrelvir 300 mg/ ritonavir 100 mg twice daily for 5 days 
with or without food 

Molnupiravir 800 mg (200 mg capsules x 4) every 12 hours for 5 
days, with or without food

Study
Design

EPIC-HR: Phase 2/3, randomized, double-blind 
• Nirmatrelvir 300 mg/ ritonavir 100 mg (n=1,039) or 

placebo (n=1,046) every 12 hours for 5 days 

MOVe-OUT: Phase 3, randomized, double-blind 
• 800 mg molnupiravir twice daily for 5 days (n=709) or placebo 

(n=699)

Primary 
Endpoint

COVID-19 related hospitalization or death through day 
28 in mlTT1 analysis set*
Nirmatrelvir 300 mg/ ritonavir 100 mg: 0.8% (8/1,039)       
Placebo: 6.3% (66/1,046) 95% CI [(0.75-0.94)]

RRR = 88%

All-cause hospitalization (≥24 hours) or death through day 29
Molnupiravir 800 mg: 6.8% (48/709)       [95% CI (0.01-0.51)]
Placebo: 9.7% (68/699)                           RRR = 30%

Secondary 
Endpoint

All-cause mortality through day 28 (%)
Nirmatrelvir 300 mg/ ritonavir 100 mg: 0% (0/1,039)
Placebo: 1.1% (12/1,046)

All-cause mortality through day 29 (%)
Molnupiravir 800 mg: 0.1% (1/709) 
Placebo: 1.3% (9/699)

*mlTT1 analysis set: All treated subjects with onset of symptoms ≤ 5 days who at baseline did not receive, nor were expected to receive 
COVID-19 mAb treatment 

https://clinicaltrials.gov/ct2/show/NCT04960202
Jayk Bernal A, Gomes da Silva MM, Musungaie DB, et al.; MOVe-OUT Study Group. Molnupiravir for Oral Treatment of Covid-19 in Nonhospitalized Patients. N Engl J Med. 2021 Dec 16:NEJMoa2116044. doi: 
10.1056/NEJMoa2116044. Epub ahead of print. PMID: 34914868; PMCID: PMC8693688.



Safety

https://clinicaltrials.gov/ct2/show/NCT04960202
Jayk Bernal A, Gomes da Silva MM, Musungaie DB, et al.; MOVe-OUT Study Group. Molnupiravir for Oral Treatment of Covid-19 in Nonhospitalized Patients. N Engl J Med. 2021 Dec 16:NEJMoa2116044. doi: 
10.1056/NEJMoa2116044. Epub ahead of print. PMID: 34914868; PMCID: PMC8693688.

Nirmatrelvir and Ritonavir (PAXLOVID®) Molnupiravir

Adverse 
Events
(AEs)

AEs seen in ≥1% of PAXLOVID® group with a 
higher frequency (≥5 subject difference) versus 
placebo
Dysgeusia (6% vs. <1%)
Diarrhea           (3% vs. 2%) 
Hypertension    (1% vs. <1%)
Myalgia             (1% vs. <1%)

AEs occurring in ≥1% of subjects receiving 
molnupiravir

Diarrhea    (2% vs. 2%) 
Nausea      (1% vs. 1%) 
Dizziness   (1% vs. 1%) 



Eligibility:

• Age: Treatment specific  
• Positive COVID-19 Test: nucleic acid amplification test or antigen test; results 

from an FDA-authorized home test-kit should be validated through video or 
phone, but if not possible, patient attestation is adequate 

• Mild to moderate symptoms: cannot be hospitalized or receiving oxygen therapy 
due to COVID-19 

• Able to start treatment within 5 days of symptom onset 
• Medical condition or other factors that increase risk for severe COVID-19  

http://pi.pfizer.com/eua/PAXLOVID-eua-factsheet-hcp.pdf
http://pi.merck.com/eua/molnupiravir-eua-factsheet-hcp.pdf



PAXLOVID®- Eligibility

• Age ≥ 12 years old (≥ 40 kg)
• Not recommended for patients with severe kidney function (eGFR <30 mL/min) 

or liver (Child-Pugh Class C) impairment
• May lead to risk of HIV-1 developing resistance to HIV protease inhibitors in 

patients with uncontrolled or undiagnosed HIV-1 infection  

http://pi.pfizer.com/eua/PAXLOVID-eua-factsheet-hcp.pdf



PAXLOVID®- Renal Impairment

http://pi.pfizer.com/eua/PAXLOVID-eua-factsheet-hcp.pdf

eGFR Paxlovid Dose 

> 60 mL/min
(normal renal function or mild renal 
impairment

300 mg nirmatrelvir with 100 mg 
ritonavir, taken twice daily for 5 days 

≥30 to ≤60 mL/min 
(moderate renal impairment 

150 mg nirmatrelvir with 100 mg 
ritonavir, taken twice daily for 5 days 

<30 mL/min
(severe renal impairment)

Not recommended 



PAXLOVID® Drug-Drug Interactions 
• Amiodarone
• Apalutamide
• Bosentan
• Carbamazepine
• Cisapride
• Clopidogrel
• Clozapine
• Colchicine 
• Disopyramide
• Dofetilide
• Dronedarone
• Eplerenone
• Ergot derivatives
• Flecainide
• Flibanserin
• Glecaprevir/pibrentasvir

•Ivabradine
• Lumateperone
•Lurasidone
• Mexiletine
• Phenobarbital
• Phenytoin
• Pimozide
• Propafenone
• Quinidine
• Ranolazine
• Rifampin
• Rifapentine
• Rivaroxaban
• St. John’s wort
• Ticagrelor
• Vorapaxar

• Alfuzosin
• Alprazolam
• Atorvastatin
• Avanafil
• Clonazepam
• Codeine
• Cyclosporineb
• Diazepam
• Everolimusb
• Fentanyl
• Hydrocodone
• Lomitapide
• Lovastatin
• Meperidine (pethidine)
• Midazolam (oral)
• Oxycodone

• Piroxicam
• Propoxyphene
• Rosuvastatin
• Salmeterol
• Sildenafil 
• Silodosin
• Simvastatin
• Sirolimus
• Suvorexant
• Tacrolimus
• Tadalafil
• Tamsulosin
• Tramadol
• Triazolam
• Vardenafil

Liverpool COVID-19 Drug Interactions website 

http://pi.pfizer.com/eua/PAXLOVID-eua-factsheet-hcp.pdf

https://www.covid19-druginteractions.org/


PAXLOVID® Drug-Drug Interactions 

Liverpool COVID-19 Drug Interactions website 

http://pi.pfizer.com/eua/PAXLOVID-eua-factsheet-hcp.pdf

CYP3A4 Substrates 
(increased concentration of below 
medications)
• Alpha1-adrenoreceptor antagonists: alfuzosin
• Analgesics: pethidine, prioxicam
• Antianginal: ranolazine
• Antiarrythmic: amiodarone, dronedarone, flecainide, 

propafenone, quinidine
• Anti-gout: colchicine 
• Antipsychotics: lurasidone, primozide, clozapine
• Ergot derivatives: dihydroergotamine, ergotamine, 

methylergonovine
• HMG-CoA reductase inhibitors: lovastatin, simvastatin 
• PDE-5 inhibitor: sildenafil
• Sedative/hypnotics: triazolam, oral midazolam

CYP3A4 Inducers
(decreased efficacy)
• Anticancer: apalutamide
• Anticonvulsants: carbamazepine, phenobarbital, phenytoin  
• Antimycobacterials: rifampin 
• Herbal products: St. John’s Wort (hypericum perforatum)

https://www.covid19-druginteractions.org/


PAXLOVID®- Important Note for Dispensing 
Pharmacists

For patients with moderate renal
impairment, the EUA directs 
pharmacists to remove one of the 
nirmatrelvir tablets for both the 
morning and evening doses from 
each blister card before dispensing

http://pi.pfizer.com/eua/PAXLOVID-eua-factsheet-hcp.pdf



PAXLOVID®- Important Note for Dispensing 
Pharmacists

The empty blisters on all five cards 
should be covered with manufacturer-
supplied stickers

http://pi.pfizer.com/eua/PAXLOVID-eua-factsheet-hcp.pdf



ISMP Medication Safety Alert: Nirmatrelvir and 
Ritonavir (PAXLOVID®) 
January 3, 2022- Safety Concerns and Recommendations
Ø Challenges with prescribing the dose à Awareness of renal dosing, prescriptions should 

specify the numeric dose of each active ingredient

Ø Failure to remove tablets and cover empty blisters à Ensure pharmacist and pharmacy 
technicians address this on all blister cards  

Ø Failure to take the tablets together à Counseling to take both nirmatrelvir and ritonavir 
tablets together, and explain that the packaging may be altered to provide the proper dose

https://www.ismp.org/alerts/medication-safety-issues-newly-authorized-paxlovid



Molnupiravir Eligibility
• Age ≥ 18 years old for whom alternative COVID-19 treatment options authorized by 

FDA are not accessible or clinically appropriate
• Not recommended in <18 years old as it may affect bone and cartilage growth 
• Not recommended in pregnancy

Women: effective contraception for duration of treatment and 4 days after 
last dose

Men: effective contraception during treatment  and  for  at  least 3 months after 
the last dose

• Not recommended in breastfeeding- for duration of treatment and 4 days after treatment  

http://pi.merck.com/eua/molnupiravir-eua-factsheet-hcp.pdf



Question 
True or false, molnupiravir reproductive considerations only apply to women? 

A. True
B. False



Variant of Concern (VOC): Omicron

Updated: 1/28/2022



Recommendations- Omicron VOC

NIH

Ritonavir-Boosted Nirmatrelvir
(PAXLOVID®)

Sotrovimab

Remdesiver (3-day course)

Molnupiravir

As of January 19, 2022: As of January 24, 2022

FDA

Bamlanivimab/ etesevimab and casirivimab/ 
imdevimab (REGEN-COV®) are not authorized for 
use in any U.S. states, territories, and jurisdictions at 
this time

CDC estimated the omicron variant accounts for 
more than 99% of cases in the United States as of 
Jan. 15. 

https://www.covid19treatmentguidelines.nih.gov/therapies/statement-on-therapies-for-high-risk-nonhospitalized-patients/
https://www.fda.gov/news-events/press-announcements/coronavirus-covid-19-update-fda-limits-use-certain-monoclonal-antibodies-treat-covid-19-due-omicron



https://opendata.ncats.nih.gov/covid19/

Omicron 
(B.1.1.529) 
Reported 
in vitro 
Therapeutic 
Activity 



PAXLOVID® Molnupiravir Remdesivir Sotrovimab

Efficacy 88% 30% 87% 85%

Age ≥ 12 years old (≥ 40 
kg)

≥ 18 years old ≥ 12 years old (≥ 40 
kg)

≥ 12 years old (≥ 40 
kg)

Days from symptom
onset 

< 5 days < 5 days < 7 days < 10 days

Treatment Route &
Duration 

Oral every 12 hours x 
5 days 

Oral every 12 hours x 
5 days 

IV infusion x 3 
consecutive days 

IV infusion once 

Other Dose reduction in 
moderate renal 
impairment

Drug-drug interactions

Considerations for 
males of reproductive 
potential and females 
of childbearing 
potential

Not in pregnancy



Supply 
https://healthdata.gov/Health/COVID-19-Public-Therapeutic-Locator/rxn6-qnx8/data

Dataset only includes locations for 
Evusheld, molnupiravir, and 

PAXLOVID 

Total courses and courses 
available

Last order date and last 
date delivered 

https://healthdata.gov/Health/COVID-19-Public-Therapeutic-Locator/rxn6-qnx8/data


Outpatient Treatment Patient Prioritization

https://www.covid19treatmentguidelines.nih.gov/therapies/statement-on-patient-prioritization-for-outpatient-therapies/



Other Agents 



In vitro activity against viruses, 
may interfere with the 
attachment of SARS-CoV-2 
spike protein to human cell 
membrane

Ivermectin

● Insufficient evidence to recommend either 
for or against ivermectin for the treatment 
of COVID-19

● Not recommended outside the context of 
clinical trial 

Prevent an extended cytokine 
response and may accelerate 
resolution of pulmonary and 
systemic inflammation

Dexamethasone

● Dexamethasone or other corticosteroids 
are NOT recommended in 
nonhospitalized patients with mild to 
moderate COVID-19 

In vitro activity against SARS-
CoV-2, by affecting viral entry 
and viral transport 

Anti-Malarial 
Agents (+/-

Azithromycin)

● Chloroquine or hydroxychloroquine with or 
without azithromycin not recommended 

● Effective June 15, 2020, FDA has revoked 
the EUA for chloroquine and 
hydroxychloroquine previously issued on 
March 28, 2020 

Other Agents 

NIH COVID-19 Treatment Guidelines. https://www.covid19treatmentguidelines.nih.gov/therapies/statement-on-therapies-for-high-risk-nonhospitalized-patients



Colchicine 

● In an experimental model of acute 
respiratory-distress syndrome, colchicine 
was shown to reduce inflammatory lung 
injury and respiratory failure by interfering 
with leukocyte activation and recruitment

● Observational studies of several 
randomized controlled trials of patients 
admitted to hospital with COVID-19 have 
shown benefit of colchicine

Chiu L, Lo CH, Shen M, et al. Colchicine use in patients with COVID-19: A systematic review and meta-analysis. PLoS
One. 2021 Dec 28;16(12):e0261358. doi: 10.1371/journal.pone.0261358. PMID: 34962939; PMCID: PMC8714120.
Image: https://www.sciencedirect.com/science/article/pii/S1699258X20301078



COLCORONA: Colchicine for community-treated 
patients with COVID-19

● Phase 3, international, adaptive, placebo-controlled trial with a primary endpoint composite of death or 
hospitalization due to COVID-19 within 30 days of randomization

● Colchicine 0.5 mg orally twice daily for 3 days followed by 0.5 mg once daily (n=2195) vs placebo 
(n=2217)

● Study terminated once 75% of patients had completed 30-day follow-up due to logistical, personnel, and 
budgetary issues related to maintaining the study central call center

● Colchicine group did not result in a statistically significant reduction in the composite end point of death 
or hospitalization compared to placebo [4.7% vs 5.8% 95% CI(0.61-1.03) p = 0.081]

NIH

The panel recommends against the use of colchicine for the 
treatment of nonhospitalized patients with COVID-19, except 
in a clinical trial.

Tardif JC, Bouabdallaoui N, L'Allier PL, et al.; COLCORONA Investigators. Colchicine for community-treated patients with COVID-19 (COLCORONA): a phase 3, 
randomised, double-blinded, adaptive, placebo-controlled, multicentre trial. Lancet Respir Med. 2021 Aug;9(8):924-932. doi: 10.1016/S2213-2600(21)00222-8. Epub
2021 May 27. PMID: 34051877; PMCID: PMC8159193.
NIH COVID-19 Treatment Guidelines. https://www.covid19treatmentguidelines.nih.gov/therapies/statement-on-therapies-for-high-risk-nonhospitalized-patients



Fluvoxamine  

● Binds to the sigma-1 receptor on immune 
cells, resulting in reduced production of 
inflammatory cytokines

● Studies are determining if the anti-
inflammatory effects of fluvoxamine 
observed in vitro are clinically relevant in 
human trials in the setting of COVID-19

NIH COVID-19 Treatment Guidelines. https://www.covid19treatmentguidelines.nih.gov/therapies/statement-on-therapies-for-high-risk-nonhospitalized-patients



Evidence 

Intervention Endpoints Result and Limitations

Primary: 11% in Fluvoxamine group vs 16% in placebo [95% 
CI (0.52-0.88)]
Hospitalizations: 10% in Fluvoxamine group vs 13% in placebo 
[95% CI (0.55-1.05)]

● Adaptive trial generalizability 
● Applicability of primary endpoint  

Fluvoxamine 100 
mg PO twice daily 
for 14 days (n= 
741) vs placebo (n 
= 756)

Primary: >6-hour
retention in 
emergency 
setting or 
hospitalization 
within 28 days

1
TOGETHER: Double-
Blind, Adaptive RCT 
(Brazil)
Reis et al. 

Primary: 0% in Fluvoxamine group vs 8.3% in placebo [95% CI 
(1.8-6.4)]
Hospitalizations: 0% in Fluvoxamine group vs 8.3% (6/72) in 
placebo (p = 0.009)

● Fully remote study design 
● Lack of follow up (24%)
● Small sample size and short follow-up period 

Primary: Clinical 
deterioration 
within 15 days 
Secondary: 
hospitalization

2
STOP COVID: Double-
Blind,RCT (US)
Lenze  et al.

Fluvoxamine 50 mg 
PO x 1 dose, 100 
mg twice, then 100 
mg TID daily 
through Day 15 (n= 
80) vs placebo (n = 
72)

Reis G, Dos Santos Moreira-Silva EA, Silva DCM, et al.; TOGETHER investigators. Effect of early treatment with fluvoxamine on risk of emergency care and hospitalisation among 
patients with COVID-19: the TOGETHER randomised, platform clinical trial. Lancet Glob Health. 2022 Jan;10(1):e42-e51. doi: 10.1016/S2214-109X(21)00448-4. Epub 2021 Oct 
28. PMID: 34717820; PMCID: PMC8550952.
Lenze EJ, Mattar C, Zorumski CF, et al. Fluvoxamine vs Placebo and Clinical Deterioration in Outpatients With Symptomatic COVID-19: A Randomized Clinical Trial. JAMA. 2020 
Dec 8;324(22):2292-2300. doi: 10.1001/jama.2020.22760. PMID: 33180097; PMCID: PMC7662481.



Fluvoxamine Recommendations 

NIH

There is insufficient evidence for 
the panel to recommend either for 
or against the use of fluvoxamine 
for the treatment of COVID-19.

IDSA

The panel recommends 
fluvoxamine only in the context of 
a clinical trial.

NIH COVID-19 Treatment Guidelines. https://www.covid19treatmentguidelines.nih.gov/therapies/statement-on-therapies-for-high-risk-nonhospitalized-patients
IDSA Guidelines on the Treatment and Management of Patients with COVID-19. https://www.idsociety.org/practice-guideline/covid-19-guideline-treatment-and-management 



Summary of Outpatient Treatment  

Current Recommmendations

Monoclonal antibodies 
Ø Sotrovimab (Xevudy) 
Oral antivirals 
Ø Nirmatrelvir/ritonavir (Paxlovid)
Ø Molnupiravir 
Remdesivir

Other Therapies Not Recommended 

Casirivimab/imdevimab (REGEN-COV®)
Bamlanivimab/etesevimab 
High-titer convalescent plasma
Hydroxychloroquine and azithromycin
Ivermectin
Systemic glucocorticoids
Inhaled glucocorticoids
Colchicine
Fluvoxamine
Lopinavir-ritonavir
Supplementals (Vitamin C, Vitamin D, zinc)
Baricitinib
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