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Objectives
● Review current recommendations for:

– Testing
– Vaccination
– Outpatient treatment option

● Tixagevimab/cilgavimab (Evusheld)
● Nirmatrelvir / Ritonovir (Paxlovid)
● Other MABs
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Credits
● State dashboard

– Figure 3

● Department of HHS
– Dr. Donahue

● Figures 1-2, 4-5



  



  



  



  

Testing



  

Testing Options
● Direct viral tests

– PCR (NAAT)
– Antigen

● Serology tests
– Antibody testing not typically recommended



  

Testing for Diagnosis



  

Testing for Screening



  

NAATs vs Antigen Tests



  



  



  



  

Testing:  Key Messages
● PCR (NAAT) testing is the most sensitive

– May be required in some settings

● Antigen testing is rapid and convenient
– Sensitivity fairly high in the setting of compatible 

illness and significant community transmission
– Sensitivity may be improved by repeating tests



  

Resources
● CDC testing guidance

– https://www.cdc.gov/coronavirus/2019-ncov/hcp/testing-overview.html

● CDC isolation and quarantine for patients
– https://www.cdc.gov/coronavirus/2019-ncov/your-health/quarantine-isolation.html

● CDC work restrictions for HCP
– https://www.cdc.gov/coronavirus/2019-ncov/hcp/guidance-risk-assesment-hcp.html?CDC_AA_refVal=https%3A%2F%2F

www.cdc.gov%2Fcoronavirus%2F2019-ncov%2Fhcp%2Freturn-to-work.html

https://www.cdc.gov/coronavirus/2019-ncov/hcp/testing-overview.html
https://www.cdc.gov/coronavirus/2019-ncov/your-health/quarantine-isolation.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/guidance-risk-assesment-hcp.html?CDC_AA_refVal=https%3A%2F%2Fwww.cdc.gov%2Fcoronavirus%2F2019-ncov%2Fhcp%2Freturn-to-work.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/guidance-risk-assesment-hcp.html?CDC_AA_refVal=https%3A%2F%2Fwww.cdc.gov%2Fcoronavirus%2F2019-ncov%2Fhcp%2Freturn-to-work.html


  

Vaccines



  

Vaccines
● Current terminology from CDC

– Fully vaccinated
● When a person has received their complete primary series

– Up to date
● When a person has received all recommended vaccine doses 

including boosters

● Vaccine schedules are different for immunocompromised 



  

FDA Status:  Pfizer Vaccine
● FDA approval

– for persons 16 and older:  2 part primary series

● EUA
– Ages 5 to up to 16:  2 part primary series
– Ages 5 and older for 3rd primary dose (immunocompromised)
– Ages 12 and older booster (Pfizer primary series)
– Ages 18 and older booster (non-Pfizer primary series)

● EUA is being sought for younger ages
– 2 and older up to 5 years old (delayed)



  

FDA Status:  Moderna Vaccine
● FDA approval

– for persons 18 and older:  2 part primary series

● EUA
– Ages 18 and older for 3rd primary dose 

(immunocompromised)
– Ages 18 and older booster (Moderna primary series)
– Ages 18 and older booster (non-Moderna primary series)



  

FDA Status:  J & J Vaccine
● FDA approval

– none

● EUA 
– Ages 18 and older for single primary series dose
– Ages 18 and older as a single booster

(2 or more months after primary J&J)
– Ages 18 and older as a single booster

(5 or more months after non J&J primary series)



  



  



  

Vaccine Series:
Not immunocompromised



  

Vaccine Series:
Not immunocompromised



  

Vaccine Series:
Not immunocompromised



  

Immunocompromised



  

Immunocompromised



  

Immunocompromised



  

Some Benefits of Vaccination
● Greatly reduced risk of serious illness or death

– Reduced risk of long COVID and MIS-C

● Less likely to transmit to others
● No need to quarantine after exposure (if fully up to date 

on vaccines)
– Should get tested at 5 days
– Still need to mask for 10 days



  

Vaccines: Future Directions

● Omicron specific vaccine
● Vaccine targeting more conserved areas
● Purified protein vaccine (Novavax)

– Approved in UK, many European countries



  

Vaccines: Key Messages
● Everyone 12 and older should be boosted

– Up to date = fully vaccinated + boosted

● Anyone immunocompromised 5 and older 
should get 1 additional dose as part of the 
primary series

● mRNA vaccines are preferred



  

Vaccines: Resources
● CDC / ACIP

– https://www.cdc.gov/coronavirus/2019-ncov/vaccine
s/stay-up-to-date.html

● FDA
– https://www.fda.gov/emergency-preparedness-and-r

esponse/coronavirus-disease-2019-covid-19/covid-1
9-vaccines#authorized-vaccines

https://www.cdc.gov/coronavirus/2019-ncov/vaccines/stay-up-to-date.html
https://www.cdc.gov/coronavirus/2019-ncov/vaccines/stay-up-to-date.html
https://www.fda.gov/emergency-preparedness-and-response/coronavirus-disease-2019-covid-19/covid-19-vaccines#authorized-vaccines
https://www.fda.gov/emergency-preparedness-and-response/coronavirus-disease-2019-covid-19/covid-19-vaccines#authorized-vaccines
https://www.fda.gov/emergency-preparedness-and-response/coronavirus-disease-2019-covid-19/covid-19-vaccines#authorized-vaccines


  

Outpatient Treatments



  

Outpatient Treatment Overview
● PrEP  tixagevimab/cilgavimab (Evusheld)
● PEP   Currently none
●  Outpatient illness

– 2 MABs  sotrovimab, bebtelovimab 
– 3 ARVs  remdesivir (IV only)  (Veklury)

  nirmatrelvir/ritonovir (Paxlovid)
  monulpiravir



  

www.covid19treatmentguidelines.nih.gov



  

Prioritization of Treatment
● NIH guidelines have 4 tiers

– TIER 1
● Immunocompromised
● Unvaccinated > 75 or > 65 with risk factors

– TIER 2
● Unvaccinated > 65 or < 65 with risk factors



  

Prioritization of Treatment
● NIH guidelines have 4 tiers

– TIER 3
● Vaccinated > 75 or > 65 with risk factors

– TIER 4
● Vaccinated > 65 or < 65 with risk factors



  

NIH Priority Immunocompromised Patients
● Patients who have received:  B-cell depleting therapies (rituximab, etc), bruton 

tyrosine kinase inhibitors, chimeric antigen receptor T cells.
● Post-hematopoietic cell transplant recipients with GVHD or who are taking 

immunosuppressives for another reason.  Patients with hematologic malignancies who 
are on active therapy.

● Lung transplant recipients.  Patients within 1 year of receiving a solid-organ transplant 
(SOT) other than lung transplant.  SOT with recent treatment for acute rejection with T 
or B cell depleting agents.

● Patients with severe combined immunodeficiencies
● Patients with untreated HIV with CD4 count <50 cells/mm3
● www.covid19treatmentguidelines.nih.gov/therapies/statement-on-patient-prioritization-for-outpatient-therapies

https://www.covid19treatmentguidelines.nih.gov/therapies/statement-on-patient-prioritization-for-outpatient-therapies/?utm_source=site&utm_medium=home&utm_campaign=highlights


  

CDC COVID Risk Factors
● Cancer, cerebrovascular disease, CKD, certain 

chronic lung diseases, certain chronic liver 
diseases, diabetes type 1 or 2, certain heart 
conditions, certain mental health disorders, BMI 
>= 30, pregnancy and recent pregnancy, 
current of former smoking, TB

● www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-care/underlyingconditions.html

https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-care/underlyingconditions.html


  



  



  

Monoclonal Antibodies

● Tixagevimab/cilgavimab (Evusheld)
– PrEP ONLY!

● Sotrovimab
● Bebtelovimab



  

Tixagevimab/Cilgavimab
(Evusheld)

● EUA age 12 and older, > 40 kg
● PrEP (pre-exposure prophylaxis)
● PROVENT trial (not yet published)

– 77% reduction of symptomatic COVID
● No severe COVID or deaths in treatment arm

(vs 3 cases severe COVID and 2 deaths in placebo arm)

– Active against Delta with in-vitro Omicron activity



  



  

Tixagevimab/Cilgavimab
(Evusheld)

● Post exposure prophylaxis?
● STORM CHASER trial

– Double blind, RCT with 1,142 patients enrolled
– Possible COIVD exposure within 8 days

● No risk reduction seen in 1st 30 days



  



  

Tixagevimab/Cilgavimab
(Evusheld)

● Outpatient administration (every 6 months?)
– 2 gluteal injections, one after the other
– One hour wait

● Risk stratification
– Categories 1-4

● RENAL no restrictions
● PREGNANCY risk unknown
● Give at least 2 weeks after most recent vaccine dose



  

Sotrovimab
● Active against Omicron

– 85% risk reduction
– EUA Ages 12 and older

● Start within 10 days of symptom onset

– RENAL no restrictions
– PREGNANCY risk unknown
– MAJOR PROBLEM limited availability



  

Bebtelovimab
● EUA granted on “totality of Phase 2 data”
● EUA requirements

– Positive test
– High risk of progression
– No alternatives available or apporpriate

● 2 mL IV infusion



  

Babtelovimab
● Presumed to be active against Omicron

– EUA Ages 12 and older
● Start within 7 days of symptom onset

– RENAL no restrictions
– PREGNANCY risk unknown
– MAJOR PROBLEM limited availability and data



  

Antiviral Therpaies

● Remdesivir
● Nirmatrelvir/Ritonovir (Paxlovid)
● Monulpiravir



  

Remdesivir
● Inpatient and outpatient use

– FDA approved age 12 and older (>40 kg)
● Outpatient off-label use acceptable
● NIH guidelines: start within 7 days of symptom onset

– EUA for age < 12 and weight > 3.5 kg
● Hospitalized patients
● Outpatients with mild to moderate COVID and

high risk of progression



  

PINETREE Trial



  



  

Remdesivir
● Outpatient dosing once daily x 3 days

– Start within 7 days of symptom onset
– 200 mg on day 1, 100 mg on days 2 and 3
– Limited to high risk patients only at present
– RENAL limited
– PREGNANCY risk/benefit ratio appears favorable
– MAJOR PROBLEMS

● 3 days of infusions  AND  insurance coverage



  

Nirmatrelvir / Ritonovir
(Paxlovid)

● EUA age 12 and older, > 40 kg
– Start within 5 days of symptom onset

● 3 tablets BID x 5 days
– two 150 mg nirmatrelvir + one 100 mg ritonovir

● RENAL limited
● PREGNANCY nirmatrelvir risk unknown
● MAJOR PROBLEM   drug interactions



  

Drug Interactions
● Ritonavir is a potent CYP 3A inhibitor

– Also a substrate

● For medications that are CYP 3A substrates
– Ritonavir can greatly increase concentration
– Example:  amiodarone

● Beware of CYP 3A inducers
– Will rapidly metabolize ritonavir
– Paxlovid will never achieve therapeutic range
– Example:  rifampin



  

Drug Interactions
● RED LIGHT – do not use
● YELLOW LIGHT – possibly use

NEED TO CHECK DRUG INTERACTION 
DATABASE

● GREEN LIGHT – safe to use



  

Red Light Interactions
Amiodarone, Apalutamide, Bosentan, Carbamazepine, Cisapride, 
Clopidogrel, Clozapine, Colchicine (patients with renal and/or 
hepatic impairment), Disopyramide, Dofetilide, Dronedarone, 
Eplerenone, Ergot derivatives, Flecainide, Flibanserin, 
Glecaprevir/pibrentasvir, Ivabradine, Lumateperone, Lurasidone, 
Mexiletine, Phenobarbital, Phenytoin, Pimozide, Propafenone, 
Quinidine, Ranolazine, Rifampin, Rifapentine, Rivaroxaban, 
Sildenafil (for pulmonary hypertension), St. John’s wort, Tadalafil(for 
pulmonary hypertension), Ticagrelor, Vorapaxar 



  

Yellow Light Interactions
Alfuzosin, Alprazolam, Atorvastatin, Avanafil, Clonazepam, 
Codeine, Cyclosporineb, Diazepam, Everolimusb, 
Fentanyl, Hydrocodone, Lomitapide, Lovastatin, 
Meperidine (pethidine), Midazolam(oral), Oxycodone, 
Piroxicam, Propoxyphene, Rosuvastatin, Salmeterol, 
Sildenafil for erectile dysfunction, Silodosin, Simvastatin, 
Sirolimusb, Suvorexant, Tacrolimusb, Tadalafil for erectile 
dysfunction, Tamsulosin, Tramadol, Triazolam, Vardenafil



  

www.covid19treatmentguidelines.nih.gov



  



  

Drug Interaction Checker
● UpToDate
● University of Liverpool

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



  



  

10 Most Common US Prescriptions
● GoodRx top 10

– Atorvastatin, lisinopril, albuterol, levothyroxine
amlodipine, gabapentin, omeprazole,
metformin, losartan, APAP/hydrocodone

● No significant interactions with Paxlovid
– Lisinopril, albuterol, levothyroxine, gabapentin,

omeprazole, metformin, losartan



  

Molnupiravir
● EUA age 18 and older

– Start within 5 days of symptom onset

● 800 mg BID x 5 days
– four 200 mg capsules every 12 hours

● RENAL no restrictions
● PREGNANCY human risk unknown but may be

harmful based on animal data
● MAJOR PROBLEMS: lower efficacy, mutagenic risk (low)



  

Guidelines & Obstacles
● Following NIH guidelines

– Consistent messaging
– Less confusion to patients

● Problems
– Shortages
– Mild-moderate symptoms, lower risk

● Clinical trial 



  

https://activ6study.org/
1-833-385-1880

https://activ6study.org/


  



  

Resources
● NIH

– https://www.covid19treatmentguidelines.nih.gov

● IDSA
– https://www.idsociety.org/practice-guideline/covid-19

-guideline-treatment-and-management/

https://www.covid19treatmentguidelines.nih.gov/
https://www.idsociety.org/practice-guideline/covid-19-guideline-treatment-and-management/
https://www.idsociety.org/practice-guideline/covid-19-guideline-treatment-and-management/


  

Key Messages:  Therapies
● Preferred outpatient options

– Sotrovimab (IV)
– Nirmatrelvir / Ritonovir (Paxlovid) (oral)

● PrEP for at risk patients
– Tixagevimab/Cilgavimab (Evusheld)



  

Final Comments



  

Post-COVID Anosmia
● Meta-analysis of 27,000 patients found 48% 

had periods of olfactory dysfunction
– Rarely the only COVID symptom

● Recovery may take months
– Full recovery at 4 months (84%)

and 8 months (96%)



  

Post-COVID Anosmia
● Smell Retraining Therapy (SRT) may help to speed up 

recovery
– Rose, lemon, cloves, eucalyptus scents
– 1-2 times per day, 10-20 seconds per scent

12 weeks

● Links
– https://www.enthealth.org/be_ent_smart/smell-retraining-therapy/

– Web search for “Smell training kits”

https://www.enthealth.org/be_ent_smart/smell-retraining-therapy/


  

MIS-C
● Multisystem Inflammatory Syndrome in Children

– Incomplete Kawasaki disease / toxic shock

● US statistics
– Over 7,000 children, 59 deaths
– 1 in 3200 childhood cases
– 98% of hospitalized MIS-C cases were unvaccinated



  

MIS-C
● Children’s Hospital in Omaha

– MIS-C Screening algorithm
– https://www.childrensomaha.org/for-providers/for-pr

oviders-covid-19-mis-c-testing-at-childrens/

● CDC COCA call 2/10/22
– https://emergency.cdc.gov/coca/calls/2022/callinfo_

021022.asp

https://www.childrensomaha.org/for-providers/for-providers-covid-19-mis-c-testing-at-childrens/
https://www.childrensomaha.org/for-providers/for-providers-covid-19-mis-c-testing-at-childrens/
https://emergency.cdc.gov/coca/calls/2022/callinfo_021022.asp
https://emergency.cdc.gov/coca/calls/2022/callinfo_021022.asp


  



  



  



  

Mask Effectiveness



  

MMWR Feb 2022
● Randomly selected CA residents tested for SARS-

CoV-2 during a 9.5 month period in 2021
● Mask use was assessed among cases (positive 

tests) and matched controls (negative tests)
● Primary analysis compared self-reported mask use 

in indoor public settings 14 days before testing



  

Frequency of Use vs Risk



  

Type of Mask vs Risk



  



  

Team USA vs Canada



  



  



  



  



  

Summary
● Keep COVID-19 vaccines up to date

– Boosters for those 12 and older

● Encourage PrEP in vulnerable populations
● Use available outpatient treatments

– Sotrovimab
– Nirmatrelvir / Ritonovir (Paxlovid)



  

Other Nebraska Resources
● UNMC Global Center for Health Security

– https://www.unmc.edu/healthsecurity/covid-19/biwe
ekly-updates.html

● Nebraska ICAP
– https://icap.nebraskamed.com/

https://www.unmc.edu/healthsecurity/covid-19/biweekly-updates.html
https://www.unmc.edu/healthsecurity/covid-19/biweekly-updates.html
https://icap.nebraskamed.com/


  

Thank You!
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