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Focuses

ÅSARS-CoV-2 Infections and Variants

ÅSARS-CoV-2 Vaccinations 

ÅPreventative therapies

ÅTreatments for COVID-19



Daily Trends in COVID-19 Cases in the United States 
Reported to CDC

Likely underreporting in US because not all home tests are being reported. 
One study estimated that only 3% of results of all tests produced by 4 
testing brands were voluntarily reported.



Daily Trends in Number of New COVID-19 
Hospital Admissions in the United States



U.S. COVID-19 
Community 

Levels by County
CDC

As of August 25, 2022:
- High: 29.5% 
- Moderate: 42.9%
- Low: 27.6% 

The District of Columbia, Massachusetts, 
Nevada, and Rhode Island are the only 
jurisdictions to have all counties at low 
Community Levels.



Vaccination Rates



https:// www.nature.com/articles/d41586-022-01240-x

Current Variant of Concern = OmicronVariants Are Expected



Variant 
Proportions

https:// covid.cdc.gov/covid-data-tracker/#variant-proportions

Subvariants 
BA.5 - 88.7%
BA.4 - 7.5%

These variants have been the most 
able to escape the antibodies raised 
through infection or vaccination by 
previous variants. 



Omicron Sub-Variants

ÅBA.4 and BA.5 have mutations in the spike protein (area responsible 
for infection (helps virus enter) and an important area immune 
responses are targeted) 
Åcauses them to elude immune responses 
ÅAllows them to infect people with prior immunity.

Åincreasingly greater replication advantages Ą higher viral loads

ÅSmall study using sera of people who were infected early on during 
Omicron, some of whom had been vaccinated. 

ÅVaccinated+BA.1 infection had higher neutralization for BA.4 and BA.5 than 
unvaccinated + BA.1 infection

Khan Nature Communications 2022



Omicron Subvariant of COVID-19 - BA.5 
Variant
ÅAssociated with less severe disease compared to other major variants

ÅSome studies have shown a reduced risk of 
ÅHospitalization

ÅIntensive care unit admission

ÅIn-hospital mortality

ÅWhile illness due to the Omicron may be milder, the high volume of 
cases continues to lead to high hospitalization rates and may result in 
excess burden on the health care system

CDC



COVID-19 Infection
ÅIncubation Period 

ÅWithin 14 days following exposure

ÅMost cases occurring 3-5 days after exposure

ÅVaries by viral variant

Å Incubation period for the Omicron variant appears to be slightly shorter than other variants (3 days for 
symptom development after exposure)

ÅPeriod of infectiousness
ÅMost infectious in the earlier stages of infection (starting a few days prior to the development of symptoms) 

ÅTransmission after 7 to 10 days of illness is unlikely

ÅProlonged viral RNA shedding after symptom resolution is not clearly associated with 
prolonged infectiousness. 
ÅProlonged shedding of SARS-CoV-2 has been reported in patients who are immunocompromised. 

ÅGeneral population 11 days

Å Immunodeficient patients 20 days

CDC



Symptoms of BA.4 and BA.5
Similar to prior SARS-CoV-2 variants

ÅCough

ÅFatigue
ÅRunny nose
ÅSore throat
ÅHeadache

ÅShortness of breath
ÅGut symptoms
ÅFever



Poor awareness of Omicron Infection in Adults

- Adult employees and patients enrolled in a COVID-19 blood study in 
Los Angeles ςof those who had serological evidence of a recent 
Omicron infection, 56% reported being unaware of their infection. 
10% had mild symptoms they attributed to a common cold. 

- Testing positive between 9/15/21 and 5/4/22

ÅSuggests that low rates of Omicron variant infection awareness may 
be a key contributor to rapid transmission of the virus within 
communities

ÅPotentially good news that more people have had it then they realize 
ςcloser to herd immunity?

JoungJAMA 2022



Re-infection with COVID

ÅThe highest reinfection rate was observedin the Omicron variant:
Å30x more frequent in Omicron variant than the Alpha variant

Å10x more frequent in the Delta Variant 

ÅStudy in Turkey found that reinfection was 0.46% in Alpha, 1.16% in Delta and 13% in Omicron 
variants.
Å16.5% of reinfection cases caught COVID-19 for the second time 3ς6 months after the first COVID-19 

infection, 36.7% after 6ς12 months, and 46.8% after >12months

ÅRisks of re-infection
ÅEmergence of new coronavirus variants

ÅNatural waning immunity gained from vaccination or previous infections

ÅDecrease in COVID-related precautions like mask wearing and physical distancing

ÅReinfection with BA.5
ÅLimiteddata to support whether aperson can get BA.5 twice but it is unlikely that it would occur within 

1 month of infection

ÅIn theory as your immunity wanes, you could be more susceptible again to the same virus (ex BA.5) but 
likely after months a new variant would emerge. 

OzudogruIr J Med Sci.2022



COVID-19 and immunodeficiencies

ÅApproximately 3% of Americans have immunocompromising conditions

ÅPeople who are immunocompromised are diverse and the severity of 
COVID-19 can vary significantly in this group
ÅThose with additional issues, ex older, with lung disease, heart disease, renal disease 

may have a higher risk of severe COVID 

ÅPatients with innate immune system issues (IFN) and T cell issues may be at higher 
risk for severe COVID-19

ÅLacking data on clinical outcomes in PID patients with omicron BA.5 
infection

EsenbogaJCI 2021



Prevention of Infection



Prevention of COVID-19

ÅCOVID-19 vaccination 

ÅContinuing to maintain precautions when 
possible

ÅTixagevimabplus cilgavimab(Evusheld) as SARS-
CoV-2 pre-exposure prophylaxis if eligible



Precautions

ÅAvoid those that are sick

ÅPhysical distancing

ÅWear a well-fitting, high quality mask or respirator 
(N95s and KN95s).Properly fitting respirators 
provide the highest level of protection.

ÅAvoid poorly ventilated or crowded indoor settings. 
Being outside is safer than being indoors

ÅWhen indoors with others, try toimprove 
ventilationas much as possible ςfans, open 
windows/doors, HEPA filters/HVAC systems

ÅWash your handsoften with soap and water or use 
a hand sanitizer that contains at least 60% alcohol.

CDC



COVID-19 Vaccines in the US

mRNA vaccines: gives your cells instructions (mRNA) to make a piece of S 
protein

ÅBNT162b2(Pfizer-BioNTech)  - 95%/100%

ÅmRNA-1273(Moderna) ς94%/100%

Adjuvanted recombinant protein vaccine:contains proteins from virus. When 
your body sees the proteins it stimulates an immune response

ÅNVX-CoV2373 (Novavax) ς89%

Adenoviral vector vaccine: Uses a different weakened virus to enter your 
cells, it delivers genetic material from the COVID-19 virus that gives your 
cells instructions to make copies of the S protein

ÅAd26.COV2.S(Janssen/Johnson & Johnson) ς66%/85%

X/X = Efficacy in trials of vaccines in preventing symptomatic/severe COVID19

https://www-uptodate-com.ucsf.idm.oclc.org/contents/covid-19-mrna-vaccines-drug-information?search=covid+vaccines&topicRef=129849&source=see_link
https://www-uptodate-com.ucsf.idm.oclc.org/contents/covid-19-mrna-vaccines-drug-information?search=covid+vaccines&topicRef=129849&source=see_link
https://www-uptodate-com.ucsf.idm.oclc.org/contents/covid-19-adenovirus-vector-vaccines-united-states-and-canada-authorized-for-use-drug-information?search=covid+vaccines&topicRef=129849&source=see_link


CDC vaccination recommendations for those 
with immunodeficiencies
ÅPfizer(12 years+) and Moderna(18 years+) mRNA 
ς3 initial doses, 1st booster 3 months after 3rd

dose and 2nd booster 4 months after 4th dose
ÅPfizer
Å6mo ς4 years: 3 doses 
Å5-11 years: 3 doses + 1 booster

ÅModerna
Å6mo-11 years: 3 doses

ÅJ&J (18 years+) ς1 dose, mRNA 4 weeks after, 1st

booster dose 2 months after, 2nd booster dose 4 
months after
ÅNovavax(12 years +) ς2 initial doses, 1st booster

CDC



Journal of Allergy and Clinical Immunology 2022 149907-911.e3DOI: (10.1016/j.jaci.2021.11.022) Pham JACI 2022



ÅSARS-CoV-2 ACE2 blocking 
activity level in primary 
immunodeficiency disorder 
patients with functional B-cell 
defects
ÅCVID (n= 10) 

ÅSpecific antibody deficiency 
(SAD)/hypogammaglobulinemia 
(n = 4)



Breakthrough infections after vaccination can 
occur and are higher with Omicron

Åsubstantially less likely to cause severe disease than infection in unvaccinated 
individuals 

Ålower number of symptoms

Åshorter duration of symptoms

Ålower likelihood of persistent symptoms for >28 days

Åhigher likelihood of asymptomatic infection compared with infection in 
unvaccinated individuals

Studies suggest that vaccine protection against INFECTION wanes over time but 
protection against HOSPITALIZATION and SEVERE COVID-19 remains high, 

especially in those who have received boosters

UptodateAccessed 8/30/22, NanduriMMWR 2021, TenfordeMMWR 2021





Bivalent SARS-CoV2 Vaccine Boosters

ÅBoth Pfizer and aƻŘŜǊƴŀΩǎbivalent boosters include

1. an mRNA component of the original strain to provide an immune response 

that is broadly protective against COVID-19 

2. an mRNA component in common between the omicron variant BA.4 and 

BA.5 lineages to provide better protection against COVID-19 caused by the 

omicron variant.

ÅBivalent vaccine doses
ÅPfizer ς30-µgdoseς12+years

ÅModernaς50-µg dose ς18+years

https:// www.fda.gov/news-events/press-
announcements/coronavirus-covid-19-update-fda-authorizes-
moderna-pfizer-biontech-bivalent-covid-19-vaccines-use



Bivalent SARS-CoV2 Vaccine Boosters

ÅC5!Ωǎ ŘŜŎƛǎƛƻƴ ƛǎ ōŀǎŜŘ ƻƴΥ
ÅExtensive safety and effectiveness data for each of the monovalent mRNA 

COVID-19 vaccines

ÅSafety and immunogenicity data obtained from a clinical study of a bivalent 
COVID-19 vaccine that contained mRNA from omicron variant BA.1 lineage 
Åάƴƻƴ-ƛƴŦŜǊƛƻǊ ƴŜǳǘǊŀƭƛȊƛƴƎ ŀƴǘƛōƻŘȅ ǊŜǎǇƻƴǎŜέ ŀƎŀƛƴǎǘ ǘƘŜ ƻǊƛƎƛƴŀƭ {!w{-CoV-2 virus

Ågood immune response against the latest omicron subvariants BA.4 and BA.5

ÅPre-clinical data obtained using a bivalent COVID-19 vaccine that contained 
mRNA of the original strain and mRNA in common between the BA.4 and BA.5 
lineages of the omicron variant
Åstrong neutralizing antibody response against the Omicron BA.1, BA.2, BA.4 and BA.5 

subvariants, as well as the original virus

https:// www.fda.gov/news-events/press-
announcements/coronavirus-covid-19-update-fda-authorizes-
moderna-pfizer-biontech-bivalent-covid-19-vaccines-use



Bivalent SARS-CoV2 Vaccine Boosters

ÅCan receive if at least 2 months out from last COVID primary dose or 
booster dose

ÅMixing is OK

ÅUS government has already ordered 170 million doses

ÅAnticipated roll out next week/mid September

ÅMonovalent mRNA COVID-19 vaccines are not authorized as booster 
doses for individuals 12+ years

ÅStay tuned!



Timing

ÅTiming with relation to non-COVID-19 vaccines- any time and if 
needed can be given at the same time with other vaccines 
ÅIn a randomized trial, frequency of adverse effects and immunogenicity were 

largely similar when a COVID-19 vaccine (BNT162b2or ChAdOx1) was given 
with either a flu vaccine or placebo 

ÅTiming with relation to IVIG/ScIgTherapy ςanytime

ÅTiming with relation to Evusheldς2 weeks before or anytime after 
Evusheld

Lazarus Lancet 2021



Evusheldςtixagevimab+ cilgavimab

ÅPREVENTSInfection

ÅEngineered to be long-lasting ςhalf life 
90 days

ÅTixagevimab300 mg + cilgavimab300 
mgadministered as 2 consecutive 3-mL 
intramuscular (IM) injections

ÅRepeat dose every 6 months

ÅNot a substitute for COVID-19 
vaccination 

ÅMost of the prior monoclonal antibodies 
that were used are no longer used 
for post-exposure prophylaxis since 
Omicron variants are not susceptible to 
these agents



EvusheldAuthorized for:

ÅLƴŘƛǾƛŘǳŀƭǎ ŀƎŜŘ җмн ȅŜŀǊǎ ŀƴŘ ǿŜƛƎƘƛƴƎ җпл ƪƎ 

ÅCannot have COVID-19 or recent exposure

ÅModerately to severely immunocompromised 

ÅMay have an inadequate immune response to 
COVID-19 vaccination

EvusheldFDA



Moderately or severely immunocompromised

Examples include:

ÅBeen receiving active cancer treatment for tumors or cancers of the blood

ÅReceived an organ transplant and are taking medicine to suppress the 
immune system

ÅReceived chimeric antigen receptor (CAR)-T-cell therapy or received a stem 
cell transplant (within the last 2 years)

ÅModerate or severe primary immunodeficiency (such as DiGeorge 
syndrome, Wiskott-Aldrich syndrome)

ÅAdvanced or untreated HIV infection

ÅActive treatment with high-dose corticosteroids or other drugs that may 
suppress their immune response

EvusheldFDA



Tixagevimab-CilgavimabEvusheldfor 
prevention of Covid-19

Levin NEJM 2021



All five cases of severe 
COVID-19 and both COVID-
19 deaths occurred in the 
placebo group

Levin NEJM 2021



Side effects similar to those who received placebo

EvusheldFDA



Omicron Subvariants and COVID-19 Tx

TakashitaNEJM 2022

Some in vitro studies suggest that tixagevimab-cilgavimabretains 
neutralizing activity against Omicron but at reduced levels



Antibody Titers in IVIG/ScIg

ÅCompanies making immunoglobulin products have published studies 
in the past (Summer 2021) noting that their donor pool has protective 
antibodies (from vaccination and infection)

ÅProducts usually get to the patient 9-12 months from plasma 
collection to patient for infusion

ÅAntibodies from immunoglobulin replacement will add another layer 
of protection



COVID neutralizing antibodies in Hizentra

Convalescent 
plasma

Miller JACI 2022

SARS-CoV2 
antibody levels



Testing



COVID-19 Testing

1. Nucleic acid amplifications tests(ex PCR tests)
ÅSensitivity and specificity are generally high, although performance varies 

based on the specific assay used, specimen quality, and duration of illness
2. Antigen tests(ex rapid antigen tests look for viral proteins)
Åless sensitive than NAATs
3. Blood Tests(ex antibodies to SARS-CoV-2 spike protein)ςprimarily used to 
identify patients who have had COVID-19 in the past 

- can identify patients with current infection who have had symptoms 
for three to four weeks. 
ÅSensitivity and specificity are highly variable, and cross-reactivity with 

other coronaviruses has been reported.



COVID-19 Testing - Limitations

ÅA single antigen test may only be able to correctly identify the 
virus 60% of the time in patients who have the omicron variant 
and who display symptoms of the disease, 

ÅThe FDA is seeing an increase in samples with the omicron 
variant that have a relatively low viral load (low positive). 

ÅThe lower sensitivity means people testing for COVID should use 
multiple antigen tests to rule out a negative result, with 24 -48 
hours between tests

ÅWith higher concern and need for timely diagnosis ςget a PCR 
test

FDA



Blood Testing 

ÅInsufficient evidence to recommend for or against the use of SARS-
CoV-2 serologic testing (ex. SARS-CoV2 spike protein IgG) to assess for 
immunity or to guide clinical decisions about using COVID-19 vaccines 
or Evusheld

ÅMany, many tests have been developed and are not standardized

ÅNo established reference ranges



Treatment for COVID-19



Eligibility for Outpatient Therapy

UCSF Protocol based on CDC and FDA Recommendations



What is mild/moderate COVID-19?

ÅMild: 
Åsigns and symptoms of COVID-19 (e.g., fever, cough, sore throat, malaise, 

headache, muscle pain) without shortness of breath, dyspnea, or abnormal 
chest imaging and who do not meet criteria for moderate, severe, or critical 
illness 

ÅModerate: 
Åevidence of lower respiratory disease by clinical assessment or imaging, and a 
ǎŀǘǳǊŀǘƛƻƴ ƻŦ ƻȄȅƎŜƴ ό{Ǉhнύ җфп҈ ƻƴ ǊƻƻƳ ŀƛǊ ŀǘ ǎŜŀ ƭŜǾŜƭΦ



Risk Factors* Associated with Severe COVID-19

Å!ƎŜ җрл ȅŜŀǊǎ
ÅAsthma
ÅCancer
ÅCerebrovascular disease
ÅChildren with certain underlyingconditions
ÅChronic kidney disease
ÅChronic lung disease (interstitial lung disease, pulmonary 

embolism, pulmonary hypertension, bronchiectasis, COPD)
ÅChronic liver disease (cirrhosis, non-alcoholic fatty liver disease, 

alcoholic liver disease, autoimmune hepatitis)
ÅCystic fibrosis
ÅDiabetes mellitus, type 1 and type 2
ÅDisabilities (eg, ADHD, cerebral palsy, congenital malformations, 

limitations with self-care or activities of daily living, intellectual 
and developmental disabilities, learning disabilities, spinal cord 
injuries)

ÅHeart conditions (such as heart failure, coronary artery disease, 
or cardiomyopathies)

ÅHIV

ÅMental health disorders (mood disorders including depression, 
schizophrenia spectrum disorders)

ÅNeurologic conditions (dementia)
ÅhōŜǎƛǘȅ ό.aL җол ƪƎκƳ2) and overweight (BMI 25 to29 kg/m2), 
ƻǊ җфрth percentile in children

ÅPhysical inactivity
ÅPregnancy or recent pregnancy
ÅPrimary immunodeficiencies
ÅSmoking (current and former)
ÅSickle cell disease or thalassemia
ÅSolid organ or blood stem cell transplantation
ÅSubstance use disorders
Å Tuberculosis
ÅUse of corticosteroids or other immunosuppressive 

medications

*Established, probable, and possible
CDC



Considerations for Immunocompromised 
Individuals
ÅImportance of timely Initiation of COVID-19 therapies

ÅSymptom management ςeg.acetaminophen, rest, fluids

ÅDiscuss with your doctor whether immunosuppressive medications 
should be reduced or stopped



Outpatient Therapies for Mild-Moderate COVID-19

Agent
Type of 
Therapy

Approval Age
Time Window for 

administration after 
symptom onset

Clinical considerations

Nirmatrelvir-
ritonavir

Antiviral
җмн ȅŜŀǊǎ ƻŦ ŀƎŜ ŀƴŘ 
ǿŜƛƎƘƛƴƎ җпл ƪƎ

Җр Řŀȅǎ

ÅDrug-drug interactions with many 
medications
ÅReduce dose for eGFR 30-59 mL/min
ÅAvoid use in eGFR <30 mL/min and in 
severe liver impairment.

Remdesivir Antiviral
җну Řŀȅǎ ƻƭŘ ŀƴŘ ǿŜƛƎƘƛƴƎ 

җо ƪƎ
Җт Řŀȅǎ ÅRequires IV administration x 3 days.

Bebtelovimab
Monoclonal 

Antibody
җмн ȅŜŀǊǎ ƻŦ ŀƎŜ ŀƴŘ 
ǿŜƛƎƘƛƴƎ җпл ƪƎ

Җт Řŀȅǎ ÅRequires IV administration.

High-titer 
convalescent plasma

Antibodies Җу Řŀȅǎ
ÅRequires IV administration.
ÅBlood typing and antibody screen 
required prior to administration.

Molnupiravir Antiviral җму ȅŜŀǊǎ ƻŦ ŀƎŜ Җр Řŀȅǎ
ÅAvoid in pregnancy and in those at risk 
of pregnancy due to potential adverse 
effects on developing fetus.



Paxlovid- Nirmatrelvir-ritonavir

ÅOral medication

Å5 day course (twice a day)

ÅReduces the risk of dying from COVID-19 by 
79% and decrease hospitalizations by 73% in 
at-risk patients ages 65 and older

ÅExpected to retain activity against Omicron 
and subvariants

ÅMetallic taste and gut symptoms
ÅThings that may help with metallic taste
ÅEating and drinking
ÅStrongly flavored candies - ex cinnamon candies, mints

ArbelNEJM 2022, Najjar-DebbinyClinInfect Dis 2022



Outpatient Therapies for Mild-Moderate COVID-19

Agent
Type of 
Therapy

Approval Age
Time Window for 

administration after 
symptom onset

Clinical considerations

Nirmatrelvir-
ritonavir

Antiviral
җмн ȅŜŀǊǎ ƻŦ ŀƎŜ ŀƴŘ 
ǿŜƛƎƘƛƴƎ җпл ƪƎ

Җр Řŀȅǎ

ÅSignificant drug-drug interactions with 
many medications
ÅReduce dose for eGFR 30-59 mL/min
ÅAvoid use in eGFR <30 mL/min and in 
severe liver impairment.

Remdesivir Antiviral
җну Řŀȅǎ ƻƭŘ ŀƴŘ ǿŜƛƎƘƛƴƎ 

җо ƪƎ
Җт Řŀȅǎ ÅRequires IV administration x 3 days.

Bebtelovimab
Monoclonal 

Antibody
җмн ȅŜŀǊǎ ƻŦ ŀƎŜ ŀƴŘ 
ǿŜƛƎƘƛƴƎ җпл ƪƎ

Җт Řŀȅǎ ÅRequires IV administration.

High-titer 
convalescent plasma

Antibodies Җу Řŀȅǎ
ÅRequires IV administration.
ÅBlood typing and antibody screen 
required prior to administration.

Molnupiravir Antiviral җму ȅŜŀǊǎ ƻŦ ŀƎŜ Җр Řŀȅǎ
ÅAvoid in pregnancy and in those at risk 
of pregnancy due to potential adverse 
effects on developing fetus.



Remdesivir

ÅIV medication ςdaily for 3 days

ÅSometimes dose is extended for patients in the hospital

ÅIn trials, reduced the risk of COVID-19 related hospitalization by 87% 
compared with placebo

ÅGenerally well tolerated. Nausea, lower heart rate or blood pressure, 
and allergic reactions have been reported.

FDA



Outpatient Therapies for Mild-Moderate COVID-19

Agent
Type of 
Therapy

Approval Age
Time Window for 

administration after 
symptom onset

Clinical considerations

Nirmatrelvir-
ritonavir

Antiviral
җмн ȅŜŀǊǎ ƻŦ ŀƎŜ ŀƴŘ 
ǿŜƛƎƘƛƴƎ җпл ƪƎ

Җр Řŀȅǎ

ÅSignificant drug-drug interactions with 
many medications
ÅReduce dose for eGFR 30-59 mL/min
ÅAvoid use in eGFR <30 mL/min and in 
severe liver impairment.

Remdesivir Antiviral
җну Řŀȅǎ ƻƭŘ ŀƴŘ ǿŜƛƎƘƛƴƎ 

җо ƪƎ
Җт Řŀȅǎ ÅRequires IV administration x 3 days.

Bebtelovimab
Monoclonal 

Antibody
җмн ȅŜŀǊǎ ƻŦ ŀƎŜ ŀƴŘ 
ǿŜƛƎƘƛƴƎ җпл ƪƎ

Җт Řŀȅǎ ÅRequires IV administration.

High-titer 
convalescent plasma

Antibodies Җу Řŀȅǎ
ÅRequires IV administration.
ÅBlood typing and antibody screen 
required prior to administration.

Molnupiravir Antiviral җму ȅŜŀǊǎ ƻŦ ŀƎŜ Җр Řŀȅǎ
ÅAvoid in pregnancy and in those at risk 
of pregnancy due to potential adverse 
effects on developing fetus.



Bebtelovimab

ÅSingle IV dose

ÅReduced 
ÅTime symptom resolution from 

8 days to 6 days

ÅHospitalization

ÅDeath 

Not allmonoclonal antibody 
treatmentsremain effective 

against Omicron 



Omicron Subvariants and COVID-19 Tx

TakashitaNEJM 2022



Outpatient Therapies for Mild-Moderate COVID-19

Agent
Type of 
Therapy

Approval Age
Time Window for 

administration after 
symptom onset

Clinical considerations

Nirmatrelvir-
ritonavir

Antiviral
җмн ȅŜŀǊǎ ƻŦ ŀƎŜ ŀƴŘ 
ǿŜƛƎƘƛƴƎ җпл ƪƎ

Җр Řŀȅǎ

ÅSignificant drug-drug interactions with 
many medications
ÅReduce dose for eGFR 30-59 mL/min
ÅAvoid use in eGFR <30 mL/min and in 
severe liver impairment.

Remdesivir Antiviral
җну Řŀȅǎ ƻƭŘ ŀƴŘ ǿŜƛƎƘƛƴƎ 

җо ƪƎ
Җт Řŀȅǎ ÅRequires IV administration x 3 days.

Bebtelovimab
Monoclonal 

Antibody
җмн ȅŜŀǊǎ ƻŦ ŀƎŜ ŀƴŘ 
ǿŜƛƎƘƛƴƎ җпл ƪƎ

Җт Řŀȅǎ ÅRequires IV administration.

High-titer 
convalescent plasma

Antibodies Җу Řŀȅǎ
ÅRequires IV administration.
ÅBlood typing and antibody screen 
required prior to administration.

Molnupiravir Antiviral җму ȅŜŀǊǎ ƻŦ ŀƎŜ Җр Řŀȅǎ
ÅAvoid in pregnancy and in those at risk 
of pregnancy due to potential adverse 
effects on developing fetus.



Molnupiravir

Å4 capsules every 12 hours for 5 days

ÅNo dose adjustment needed for kidney or liver issues

ÅCannot use in those younger than 18 (bone and cartilage issues)

ÅNot recommended for use in pregnancy and lactation
ÅFor those of childbearing age, discuss with your doctor recommendations for 

contraception during and after therapy

ÅReduced the risk of hospitalization or death by approximately 31%



Outpatient Therapies for Mild-Moderate COVID-19

Agent
Type of 
Therapy

Approval Age
Time Window for 

administration after 
symptom onset

Clinical considerations

Nirmatrelvir-
ritonavir

Antiviral
җмн ȅŜŀǊǎ ƻŦ ŀƎŜ ŀƴŘ 
ǿŜƛƎƘƛƴƎ җпл ƪƎ

Җр Řŀȅǎ

ÅSignificant drug-drug interactions with 
many medications
ÅReduce dose for eGFR 30-59 mL/min
ÅAvoid use in eGFR <30 mL/min and in 
severe liver impairment.

Remdesivir Antiviral
җну Řŀȅǎ ƻƭŘ ŀƴŘ ǿŜƛƎƘƛƴƎ 

җо ƪƎ
Җт Řŀȅǎ ÅRequires IV administration x 3 days.

Bebtelovimab
Monoclonal 

Antibody
җмн ȅŜŀǊǎ ƻŦ ŀƎŜ ŀƴŘ 
ǿŜƛƎƘƛƴƎ җпл ƪƎ

Җт Řŀȅǎ ÅRequires IV administration.

High-titer 
convalescent plasma

Antibodies Җу Řŀȅǎ
ÅRequires IV administration.
ÅBlood typing and antibody screen 
required prior to administration.

Molnupiravir Antiviral җму ȅŜŀǊǎ ƻŦ ŀƎŜ Җр Řŀȅǎ
ÅAvoid in pregnancy and in those at risk 
of pregnancy due to potential adverse 
effects on developing fetus.

Hydroxychloroquine, Azithromycin, Metformin, Ivermectin and Fluvoxamine are not effective for COVID-19



COVID-19 antivirals retain effectiveness 
against Omicron

TakashitaNEJM 2022



Rebound COVID

ÅReturn of symptoms and/or return of positive result on antigen test

ÅReported to occur after a course of Paxlovidof Molnupiravir. Can also occur 
without treatments

ÅPfizer's clinical trials found rebound in 1-2% of patients (in placebo and 
treatment). New studies suggest that rebound COVID occurs more often.

ÅIt is unclear why this occurs

ÅNo reports of progression to severe disease among these patients, and per 
CDC guidance, we do not offer repeat treatment with nirmatrelvir-ritonavir 
(or any other COVID-19-specific therapy) in such circumstances



Long COVID

ÅCoronavirus symptoms that continue or return three months after a 
person becomes ill from infection with SARS CoV-2

ÅFrom a June 2022 survey study, nearly 1 in 5 patients with prior COVID 
ƘŀǾŜ άƭƻƴƎ /h±L5έ 

ÅSymptoms can include:
ÅTiredness

ÅShortness of breath

ÅCognitive problems

ÅHeart problems

https:// www.cdc.gov/nchs/pressroom/nchs_press_releases/2022/2022
0622.htm#:~:text=New%20data%20from%20the%20Household,sympto
ms%20of%20%E2%80%9Clong%20COVID.%E2%80%9D



Long COVID: Long-Term Effects of COVID-19

ÅRisk Factors: 
ÅWomen> men
ÅEarly lung involvement
ÅMore severe COVID
ÅObesity
ÅAsthma
ÅPoor general health
ÅUnvaccinated

ÅThe more COVID infections you get the higher risk of getting long-term COVID 
likely due to the inflammation you get with each infection
ÅUnknown if PID patients are at higher risk. More information needs to be 

collected

ÅTreatment of individual issue, symptomatic therapy

CDC



Summary

ÅInfection with SARS-CoV2 continues to be a public health issue and 
will be in our community likely for a long time

ÅVariants will continue to emerge 

ÅVaccination and staying up to date with boosters and preventative 
therapies can help decrease risk of infection, severe disease or death

ÅThere are therapies available for patients at risk of severe COVID-19

ÅWe are learning more and more each day about SARS-CoV2 but there 
is much still to learn










