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Discuss pharmacologic
therapeutics for the
prevention and
treatment of COVID-19
in older adults

Evaluate scholarly
reports and clinical
trials evaluating the
safety and efficacy of
COVID-19 therapeutics
in older adults

Recognize unique
considerations and
applications required
when using
therapeutics for the
prevention or treatment
of COVID-19 in older
adults

What We Will Talk About Today

Cover
• Agents with proven benefit
• Agents currently under evaluation with promise

Not Discuss
• Agents proven to not be beneficial by multiple
well designed clinical trials

• Most commonly used agents

• All agents used for severe disease in hospitals
(e.g. baricitinib)

• Data in older adults

• Every agent under evaluation
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Headache
Fever (may be low grade)
Chills
Delirium

Symptoms of COVID-1
19
Symptoms generally appear 2-14 days after
exposure (average 5 days)

Loss of smell (anosmia)
Congestion or runny nose

Severe symptoms may not appear until day 8 or
later

Cough
Loss of taste (dysgeusia)
Sore throat

97.5% of people who develop symptoms develop
them within 11.5 days of exposure

Shortness of breath or
difficulty breathing
Fatigue
Muscle or body aches

Symptoms vary WIDELY by patient – incidence,
severity, and duration
Symptoms vary even among those in the same
household

Nausea
Vomiting
Diarrhea
Loss of appetite

Only 76-84% of geriatrics have a fever

Functional decline
Falls
Exacerbation of chronic diseases
Thrombosis
https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-guidance-management-patients.html
Luaer et al. Ann Intern Med. 2020
Gregorevic K et al. Intern Med J.2021;doi:10.1111/imj.15286

Some patients never exhibit signs or symptoms
People are contagious ~ 2 days before symptoms
appear and remain contagious for 10 days

Pre-Symptomatic vs. Asymptomatic
•

Skilled Nursing Facility (SNF) in Washington
State – March 2020

• Long term care facility in Australia
• Asymptomatic screening for SARS-CoV-2 twice

•
•
•

All residents (n=89) tested for SARS-CoV-2
57 (64%) residents positive

• 106 patients tested positive for SARS-CoV-2
• 37.1% initially tested due to screening and 62.9%

56% of positive patients asymptomatic at
time of testing

• 9 “asymptomatic” patients had symptoms

•

Only 6.2% of positive patients remained
asymptomatic

Among people who died of COVID-19 in Italy
• 24% were afebrile
• 27% did not have dyspnea
• 61% did not have cough at presentation

weekly starting July 15, 2020

tested during asymptomatic screening

•
•
•

documented in medical record within 2 days before
testing
Cough was earliest symptom noted (median 1 day
after positive test)
62.1% patients developed hypoxia
< 50% patients developed fever

Gregorevic K et al. Intern Med J.2021;doi:10.1111/imj.15286
Arons MM. N Engl J. Med.2020;382:2081-90

Mortality in Older Adults
Mortality Rate
35.00%
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5.00%
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Overall

70's

Age > 80
years

Frailty

Mortality Rate
Gregorevic K et al. Intern Med J.2021;doi:10.1111/imj.15286
Yadav AK, et al. Ann Palliat Med.2021;10:707-720
CDC. https://www.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/older-adults.html

Physical and Functional Status of Older
Adults Post--COVID-19
6-Month Change in HR-QoL
•
•
•
•

216 patients ≥ 60 years hospitalized with COVID-19
Mean age 74.3 years
Impacts – 35% reduced ADLS, 33% reduced mobility,
33% more pain/discomfort, 43% negative change in
cognition
21% 6-month mortality – correlated with increasing age

180-day Post-Hospital Survival

Series 1
Series 2
Series 3

Category 1 Category 2 Category 3 Category 4

Walle-Hansen MM et al. BMC Geriatr.2021;21:199

Therapeutics for COVID-19
Pulmonary
Phase

Severe Phase

Illness Severity

Virus Phase

Inflammatory
Response

Time Course of Illness

Antivirals

Antivirals
Steroids
?Anticoagulation?
Convalescent
Plasma
?Famotidine?

Steroids
?Anticoagulation?
IL-6 Inhibitors
JAK Inhibitors
?Famotidine?
?Complement
inhibitors?

Viral replication and
spread

Increased inflammatory state
“Cytokine storm”

Prothrombotic
state

Organ and tissue
damage

Organ failure

Antiviral therapy

Anti-inflammatory,
antithrombotic, and
anticoagulation
approaches
Cell/organ protection
therapies

Organ support/replacement

Death

Adapted from https://rebelem.com/the-recovery-trial-dexamethasone-for-covid-19/

Adapted Figure 1. Fernandez et al. J Clin Med. 2020;9:2030

Outpatient Therapy

Platform Randomized trial of Interventions against COVID-19 In older peoPLE

PRINCIPLE Trial
• UK study by the University of Oxford to evaluate outpatient COVID-19

•
•
•
•

treatments for patients t 65 years or ≥ 18 years with an underlying health
condition or with COVID-19 related breathlessness
• Inclusion of ages over 18 years recent change
Is including patients in long-term care
Favorable results – inhaled budesonide
Others – hydroxychloroquine, azithromycin, doxycycline
Current treatments under investigation – favipiravir, colchicine, standard of
care
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Principletrial.org
Yu LM et al. medRxiv.2021;DOI:10.10.1101/2021.04.10.21254672

“
Hit Early, Hit Hard
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Neutralizing Monoclonal Antibodies
•

Fully human IgG monoclonal antibodies that target the SARS-CoV-2 surface spike
protein receptor binding domain – prevents binding of virus to ACE2 host cell receptor

•
•

Created using antibodies from humans recovered from COVID-19

•
•

Improves viral clearance and decreases hospitalization and deaths

Given early to patients with mild COVID-19 to prevent risk of progression to severe
disease
Theoretical Caveats
• May blunt endogenous immune response to virus – potential risk for reinfection
• May decrease ability to mount vaccine-induced immune response – must wait 90 days after

administration to give any SARS-CoV-2 vaccine
• If patient partially vaccinated at time of use – give 2nd dose 90 days later – do not restart
vaccine series

Jiang et al. Nature Biomedical Engineering.2020;4:1134-39
Gulick RM et al. NIH COVID-19 Treatment Guidelines. Available: https://www.covid19treatmentguidelines.nih.gov/whats-new/.:

NMAB Mechanism in COVID-19

Jiang et al. Nature Biomedical Engineering.2020;4:1134-39

Criteria for Use for neutralizing
Monoclonal Antibodies
Outpatients within 10 days of diagnosis of mild-moderate COVID-19 who do not require oxygen (or increase in
baseline oxygen flow) but who are at high risk for progression to severe disease and weigh >40 kg

≥55 years old with
≥1 of the following:

≥1 of the following:

Age 12-17 years old
and ≥1 of the following:

≥ 65 years old
BMI ≥ 35
Chronic kidney disease
Diabetes

• Cardiovascular disease
• Hypertension
• Chronic obstructive
pulmonary disease

• Chronic respiratory

Immunosuppressive disease

disease

•
•
•
•
•
•

BMI ≥85th percentile for age/gender
Sickle cell disease
Congenital heart disease
Acquired heart disease
Neurodevelopmental disorders
Medical-related technological
dependence
Chronic respiratory disease
requiring daily medication for control

Immunosuppressive Treatment
JAMA.2021;325(9):880-81
Pallotta AM et al. Cleve Clin J Med.2021;doi:10.3949/ccjm.88a.ccc074

Consent from the patient or authorized designee must be
obtained before use

Bamlanivimab/Etesevimab
Bamlanivimab
700 mg

Etesevimab
1400 mg

Bamlanivimab/
Etesevimab

• Anti-spike neutralizing mAB
derived from a recovered COVID19 patient in China
• Binds to different epitope than
bamlanivimab
• Can neutralize resistant variants
with mutations in epitope bound by
bamlanivimab

• No longer distributed as
monotherapy due to
increased
resistance/reduced
susceptibility among
variants

•

•

Combination thought to
enhance viral load reduction
and decrease treatmentemergent resistant variants
Not active against most
variants of concern

Pharmacokinetics not expected to be impacted by older age, ethnicity, weight (40173 kg), gender, kidney function, dialysis, or mild hepatic impairment
https://elsevier.health/en-US/preview/etesevimab
https://elsevier.health/en-US/preview/bamlanivimab

No hospitalization and no
oxygen support

High-risk patients: Casirivimab/imdevimab or sotrovimab
Do not use bamlanivimab/etesevimab where variants are common
Do not use dexamethasone or other steroids without another indication

Discharged from hospital,
stable, and not requiring
oxygen supplementation

Do not continue remdesivir, dexamethasone, or baricitinib after discharge

Discharged from hospital,
continues to require oxygen

Not enough evidence for/against continued use of remdesivir,
dexamethasone, or baricitinib

Discharged from ED despite
new or increasing need for
supplemental oxygen

Dexamethasone 6 mg po daily for duration of supplemental oxygen (max 10
days)
Not enough evidence for/against remdesivir
Avoid baricitinib
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Adapted from Figure 1. Therapeutic Management of NonHospitalized Adults with COVID-19. Available: https://www.covid19treatmentguidelines.nih.gov/management/clinicalmanagement/nonhospitalized-adults--therapeutic-management/

BLAZE-4
Phase 2/3
randomized,
double-blind
placbo
controlled trial

Final
nall data
d t s
set
from BLAZE-1
and a new
bamlanivimab/
etesevimab
group

Mild-moderate
d modera
d
COVID-19 adult
outpatients
within 3 days of
positive SARSCoV-2 test

44.7 years –
only 69 (10.2%)
enrolled
subjects
geriatric

Change in log
viral load from
baseline to day
11

DESIGN

DATA

PATIENTS

MEAN AGE

PRIMARY
OUTCOME

Gottlieb RL. Et a. JAMA.2021;325:635-644

BLAZE-4 Results
•Only bamlanivimab/etesevimab had a statistically significant

change in log viral load from baseline to day 11 (-0.57;95%CI 1.00 to -0.14;p=0.01)

•No difference in any group in viral clearance
•No change in total symptom score at day 7, 15, or 22 for any
group

•Change in mean total symptom score from baseline to day 11

was significant for bamlanivimab 700 mg (-0.78; 95% CI -1.37
to -0.2;p=0.009) and bamlanivimab/etesevimab (-0.6; 95% CI 1.18 to -0.03; p=0.04)

•Patients with symptom improvement was only significant at

day 11 in bamlanivimab 700 mg (16; 95% CI 3.6-24.4;p=0.02)
and 7000 mg (15; 95% CI 2.6 to 27.4; p=0.04)

•COVID-19 related hospitalizations with mAB was overall low
but not significant versus placebo (6 vs.9; p> 0.05 for all
comparisons)

•Bamlanivimab-resistant variants observed in all groups

Gottlieb RL. Et a. JAMA.2021;325:635-644

Post Hoc Analysis of patients ≥ 65 years or BMI ≥ 35

•

COVID-19 related hospitalizations was significantly lower with
bamlanivimab/etesevimab vs. placebo (0 vs. 7; p=0.042) but not
bamlanivimab monotherapy

•

Only 1 patient in entire study (placebo group) admitted to ICU

Pittsburgh Study
Design
Bamlanivimab 700
mg IV once
December 9, 2020
to March 3, 2021

Patients

Results
60% lower risk of hospitalization or 28-day mortality (composite) with
bamlanivimab [16 (6.9%) vs. 180 (15.5%); OR 0.4; 95%CI 0.24 to 0.69);
p<0.001]
46% lower risk of hospitalization or ED visit without hospitalization with
bamlanivimab [28 (12.1%) vs. 235 (20.3%); OR 0.54; 95CI 0.35 to 0.82;
p=0.004]
Bamlanivimab resulted in fewer hospitalizations [15 (6.4%) vs. 172 (14.8%);
p=0.001]

463
Compared to at-risk outpatients who did
not receive drug
Propensity score matching by age
Mean age 67 years
Bariola JR et al. Open Forum Infectious Diseases. 2021;DOI;10.1093/oifd/ofab254

Bamlanivimab for Prevention of COVID-19
In Nursing Home Study
▸
▸
▸
▸
▸
▸
▸
▸
▸

Phase 3 double-blind, placebo-controlled
RCT
Evaluating bamlanivimab for SARS-CoV-2
prevention in residents and staff
74 skilled nursing homes and assisted
living facilities in US.
Residents and staff screened within 7
days of confirmed COVID-19 case
Those with negative PCR and serology
tests enrolled August 2-November 20,
2020

4,200 mg IV bamlanivimab (n=161
residents and 323 staff) vs. placebo
(n=139 residents and 343 staff)
Median age for residents: 75-76 (31-104)
Overall 11.9% experienced COVID-19 by
day 57
Bamlanivimab group had less incidence
(8.5% vs. 15.2%; p<0.001) overall and
among residents (8.8% vs. 22.5%;
p<0.001)

Cohen MS et al. JAMA. 2021;326;46-55

5 patients in
placebo group
died from
COVID-19

Note: Study
conducted
before variants
became more
common

Casrivimab/Imdevimab
Binds to non-overlapping epitopes of spike protein RBD of SARS-CoV-2
•Combination thought to decrease ability of mutant viruses to escape treatment; may protect against spike variants
Dose – Both drugs administered in same infusion bag
•2,400 mg (1,200 mg each)
•Renal and hepatic adjustments not anticipated to be required
Safety
•Infusion-related reactions (moderate with 8000 mg dose only) – abdominal pain, flushing, fever, chills, pruritus, urticaria
•Anaphylaxis – rare, occurs within 1 hour of completed infusion
Variants
•May be most active of available mABs vs. known variants
Casirivimab; Imdevimabhttps://elsevier.health/en-US/preview/Casirivimab
https://www.evaluate.com/vantage/articles/news/trial-results/second-prophylaxis-win-covid-19-antibodies
https://www.roche.com/media/releases/med-cor-2021-03-23.htm

REGN-COV 2067
•
•
•
•
•

Phase III study in high-risk
outpatients with symptom onset ≤ 7
days
Median age 50 (range 18-96 years)
Risk factors – obesity (58%), age 50
years (51%), cardiovascular disease
(36%)
Ethnicity – Hispanic (35%), African
American (5%)
In this trial – given as subcutaneous
injection

1,200
mg IV
(n=736)

Placebo
(n=1,341)

Patients with ≥ 1 COVID-19 hospitalization or death through day 29
Risk Reduction
Patients with events (n)
(%)

71%
(P=< 0.0001)

70% (P=0.0024)
7 (1%)

24 (3.2%)

18 (1.3%)

62
(4.6%)

Time to COVID-19 symptom resolution
Median reduction (days)
Median (days)
Serious adverse events
1,200 mg – 1.1%
2.400 mg -1.3%

https://www.roche.com/media/releases/med-cor-2021-03-23.htm

2,400 mg
IV
(n=1,3555)

Placebo
(n=748)

4 (p<0.0001)
10

14

4 (p<0.0001)
10

14

Deaths
•Treatment – 1 each
•Placebo - 5

Placebo – 4%

RECOVERY-- Casirivimab/imdevimab in inpatients
•
•

Mean age 62 years; mean age seronegative patients 64 years
• Over 1/3 patients were ≥ 70 years.
In patients who had not yet developed antibodies, Casirivimab/imdevimab
• Decreased 28 day mortality (24% vs. 30%; RR 0.8, 95% CI 0.7-0.91;p=0.001)
• Increased chance of being discharged alive within 28 days (64% vs. 58%; RR1.19; 95% CI
1.08-1.3)
• Lowered risk of progressing to composite of ventilation or death (in those not on ventilator at
baseline) (30% vs. 37%; RR 0.83, 95% CI 0.75-0.92)
• Lowered progression to use of ventilation (if not on at baseline) (28% vs. 32%, RR 8.7, 95% CI
0.77-0.98)

Horby et al. medRxiv.2021;DOI:10.1101.2021.06.15.21258542
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Sotrovimab (VIR-7831)
•

Received EUA in June 2021

•

Block viral entry and clear infected cells

•

In vitro – maintains activity against all known variants

•

Dose: 500 mg IV infusion
• Concentrated solution that must be diluted prior to administration

•

Uses XTEND™ Fc Domains
• Increase binding affinity to receptor FcRn present inside lysosomes in endothelial cells lining
blood vessels
• Rescues antibodies from degradation – increases half-life to days to weeks
• Allows for less frequent dosing
• May lower quantities required – being evaluated for potential in SC formulations

Food and Drug administration. (updated May 26, 2021. https://www.fda.gov/news-events/press-announcements/coronavirus-covid-19-update-fda-authorizes-additional-monoclonal-antibody-treatment-covid-19 (Accessed June 2, 2021)
Food and Drug Administration. https://www.fda.gov/media/149534/download (accessed June 2, 2021)
GSK. https://www.gsk.com/en-gb/media/press-releases/gsk-and-vir-biotechnology-announce-sotrovimab-vir-7831-receives-emergency-use-authorization-from-the-us-fda/ (accessed June 2, 2021)
Xencor. https://xencor.com/technology/xtend-fc-domains/ (accessed June 2, 2021)
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Sotrovimab Studies
COMET-ICE Trial
•Phase 3 multi-center, double-blind, placebo-controlled trial through day 15
•Minority enrollment: 63% Hispanic/Latino and 7% Black/African American
•Reduced risk of hospitalization or death in high-risk adult outpatients by 85% (p=0.002)
•ADRS - rash (2%), diarrhea (1%) (all mild-moderate)
BLAZE-4 Trial
•Co-administered with bamlanivimab – 70% reduction in patients with persistently high viral load at day 7
IM injection being evaluated for treatment in COMET-PEAK trial (Phase 2 – low-risk
adults) and COMET-TAIL (Phase 3 –high-risk adults)
COMET-STAR trial (Phase 3) will evaluate use as prophylaxis in uninfected high-risk
adults later in 2021

GSK. https://www.gsk.com/en-gb/media/press-releases/gsk-and-vir-biotechnology-announce-sotrovimab-vir-7831-receives-emergency-use-authorization-from-the-us-fda/ (accessed June 2, 2021)
Xencor. https://xencor.com/technology/xtend-fc-domains/ (accessed June 2, 2021)
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Finding mAB Infusions
•

Many health systems have integrated clinics into their own infusion centers

•

Infusions are authorized in a variety of settings – can bring prepared infusions to a long-term care facility

•

HHS Therapeutics Distribution Website
•
Map and site information created using shipment data from distributors
•
Does not include smaller locations that receive ≤ 5 courses of treatment
•
Available: https://protect-public.hhs.gov/pages/therapeutics-distribution#distribution-locations

•

National Infusion Center Association
•
Provides list of infusion centers administering antibody
treatment based on geography
•
No guarantee site has allocation
•
Sponsored by pharmaceutical companies

•

Ordering antibody therapies directly from wholesaler (AmerisourceBergen)
https://protect-public.hhs.gov/pages/therapeutics-distribution#distribution-locations

HHS Protect Public Data Hub. Therapeutics Distribution Locations. Available: https://protect-public.hhs.gov/pages/therapeutics-distribution#distribution-locations Accessed March 14, 2021
National Infusion Center Association. COVID-19 Antibody Therapy Locator. Available: https://covid.infusioncenter.org/ Accessed March 14, 2021
Assistant Secretary for Prepardedness and response. Overview of direct order process for COVID-19 Therapeutics. Available. https://www.phe.gov/emergency/events/COVID19/investigationMCM/Documents/Overview%20of%20direct%20order%20process%20Fact%20Sheet-508.pdf. Accessed March 14, 2021

Inhaled Budesonide
• Only evaluated in outpatients with mild symptoms so far
• Dose: 800 mcg twice daily
• Not easily dosed with US formulations
• Mechanisms
• Reduce expression of ACE-2 and TMPRSS2 –used by
SARS-CoV-2 for host cell entry
• Reduce inflammation in the lungs
28

Yu LM et al. medRxiv.2021;DOI:10.10.1101/2021.04.10.21254672
Ramakrishnan S et al. Lancet Respir Med. 2021;DOI:10.1016/S2213-2600(21)00160-0

Budesonide – PRINCIPLE Trial
Design

Interventions

Results

Multi-center, primary care, open-label,
multi-arm, prospective, adaptive study

Inhaled budesonide 800 mcg BID
(n=1032)

Budesonide shortened the time it takes for
people to recover from COVID-19 by 3
days

Usual care (n=1943)

Significant probability that median time to
recovery was shorter with budesonide
(71.1% vs. 64.7%; Pr(superiority) 0.999)

14 days of treatment with 28-day follow-up

Significantly more budesonide patients had
early (first 14 days) sustained recovery
(32.2% vs. 22%; p<0.0001)

Used breath-actuated inhaler for ease of
use in older adults

Significantly better self-reported wellness
(Likert scale) on days 7, 14, and 21 with
budesonide (p<0.0001 for all)

For less than 1 month, patients may have
also been randomized to doxycycline or
azithromycin

No difference in hospitalizations, ED visits
without admissions, oxygen or mechanical
ventilation or ICU admission

Included patients ≥ 65 years or ≥ 50 years
with comorbidities and confirmed or
suspected COVID-19 within 14 days of
symptom onset

Mean age 62.8 years (50-100)

83.2% had co-morbidities

Median 6 days from symptom onset

Yu LM et al. medRxiv.2021;DOI:10.10.1101/2021.04.10.21254672
BMJ.2021;373:n957
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Budesonide – PRINCIPLE Trial

Yu LM et al. medRxiv.2021;DOI:10.10.1101/2021.04.10.21254672
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STOIC Trial
Design
•Open-label, parallel-group phase 2 RCT
•146 adults with mild COVID-19 within 7 days of
symptom onset
•Average age 44-46 (19-79)
Interventions
•Inhaled budesonide 800 mcg (2 puffs) BID
•Usual care (antipyretics and honey)
Results
•Significantly fewer urgent care (including ED and
hospitalization assessments) occurred in
budesonide group (2 (3%) vs. 11 (15%); p=0.009)
•NNT to reduce COVID-19 related urgent care or
hospitalization – 8
•Median self-reported clinical recovery was 1 day
shorter with budesonide (7 days vs. 8 days;
p=0.007)
•Fewer patients in budesonide group had
symptoms at day 14 (7 (10%) vs. 21 (30%);
p=0.003)
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Ramakrishnan S et al. Lancet Respir Med. 2021;DOI:10.1016/S2213-2600(21)00160-0

Favipiravir
•

Oral antiviral approved for influenza in other
countries

•

Being evaluated for mild-moderate COVID-19

•

Prodrug – metabolized to favipiravir-ribofuranosyl5’-triphosphage by aldehyde oxidase

•

Mechanism – Blocks viral replication

•
•

Inhibits RNA-dependent RNA polymerase needed
for viral transcription in host cells

Dose – multiple regimens proposed
•
Loading dose (BID on day 1) required to obtain
adequate plasma concentrations

Joshi et al. Int J Infect Dis. 2021;501-508
Due Y et al. Clin Pharm Thera.2020;108:242-247
Lagocka R et al. J Clin Med. 2021;10:273

Favipiravir
Considerations
Pharmacokinetics
•Nonlinear, time, dose, and weight-dependent
•Good bioavailability
•Patients outside of Japan have been found to have different plasma concentrations
•Renal elimination
•Not highly protein bound
•Self-inhibits metabolism
Not well studied in CrCl < 30 mL/min
ADRs
•General - Diarrhea (mild-moderate), asymptomatic increased LFTs, decreased neutrophils (uncommon)
•Can increase blood uric acid levels – caution in gout
Drug interactions –
•General - sulindac, theophylline, pyrazinamide, repaglinide
•May increase acetaminophen concentrations (max dose 3 grams/day when used with favipiravir)
•Drugs that inhibit AO – SERMs, cimetidine, felodipine, amlodipine, verapamil, propafenone, and amitriptyline
Joshi et al. Int J Infect Dis. 2021;501-508
Due Y et al. Clin Pharm Thera.2020;108:242-247
Lagocka R et al. J Clin Med. 2021;10:273

Favipiravir Studies

Joshi et al. Int J Infect Dis. 2021;501-508

Favipiravir Studies
Study

Study type

Udwadia et al.

Randomized, open-label, parallel-arm multicenter phase
2 trial of adults 18-75 years (median age 43 (19-67)

Study

Study type

Dabbous et
al.

Multicenter randomized controlled Phase 2/3 trial of
adults 18-80 years (median 29-34 years) of favipiravir vs.
chlorquine

SolamymaniDodaran et al.

Multicenter, randomized open label trial of adults of
favipiravir vs. lopinavir/ritonavir

Results
Variables

Favipiravir

Control

P-value

Time to cessation of viral shedding

5 days

7 days

0.098

Time to clinical cure

3 days

5 days

0.019

Time to first use of High-flow oxygen or MV

5 days

2 days

0.0653

Time to hospital discharge

9 days

10 days

0.1079

Results
Variables

Favipiravir

Comparator

P-value

Hospital length of stay

13.29 days

15.89 days

0.06

Mechanical ventilation

0

4

0.118

Mortality

1

2

1

In-hospital mortality

26

21

0.52

Intubation

27

17

0.14

Median hospital length of stay

7 days

6 days

0.85

ICU admission

31

25

0.47

Median time to clinical recovery

6 days

6 days

0.54

Udwadia et al. In J Infect Dis.2021;103:62-71
Dabbous HM et al. Arch Virology. 2020;DOI:10.1007/s00705-021-04956-9
Solaymani-dodaran M. et al. Int Immunopharm.2021;9:107522

NSAIDS
•

Controversy with Ibuprofen
• Health Minister of France – social media post about ibuprofen worsening COVID-19 –
based solely on observation
• Lancet correspondence theory – Ibuprofen upregulates expression of ACE2 which may
facilitate entry of COVID-19
• Only 1 animal study – increase in ACE2 in heart of diabetic rats after treatment
with ibuprofen
• Acute nor chronic ibuprofen use found not to increase risk of mortality, increase oxygen
requirements, or increase severe COVID-19
• No difference in time to clinical improvement, hospital length of stay, or antibiotic use

•

Naproxen being evaluated for antiviral activity

Esba L. et al. Infect Dis Ther.2021;10:253-268
Kragholm K. et al. Clin Transi Sci.2020;1103-1107
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Statins
• Anti-inflammatory and antithrombotic effects

proposed beneficial in COVID-19
• Other theories
• Viruses may gain entry to host cells via receptors
concentrated on functional membrane
microdomains on the plasma membrane
• Reducing cholesterol levels may prevent or
reduce chance of viral infection or replication
Gupta A. et al. Nature Communications.2021;12:1325
Wu et al.Ann Med.2021;53:874-884

Statins
Authors

Study Design

Participants

Results

Gupta et al.

Multivariable logistic regression
model with propensity-score
matching retrospective study

2626 patients including
951 on statins at an
academic medical center
in NYC

•
•
•
•
•
•

Wu et al.

Systemic review and metaanalysis of 28 observation
studies

63,53 patients with
COVID-19

•
•

•
•

Statin patients older (median 70 years vs. 62 years; p<0.001) and
have higher cardiovascular burden
77.5% of antecedent statin users and 8.6% others received statins
as inpatients
Statin users less likely to present with tachypnea (22.1% vs.
28.7%;p<0.01), lower WBC (7.6 vs. 8.1; p<0.01), and lower CRP
(100 vs. 120.7; p<0.01)
Lower in-hospital mortality in statin users at day 30 (96 (14.8%)
vs. 172 (26.55); p<0.001) and at any time (20.8% vs. 33.7%;
p<0.001)
Less vasopressor use in statin users (23.3% vs. 30.9%; p< 0.01)
No significant differences in use of mechanical ventilation, or dialysis
or in length of stay
Use of statins decreased mortality (OR 0.71, 95% CI 0.55-0.92)
Statins decreased mortality in specific groups: diabetics (OR 0.64,
95% CI 0.51-0.81;p<0.0002), studies in Asia (OR 0.51, 95% CI 0.430.75; p<0.0001), when statins used inpatient (OR 0.55, 95% CI 0.410.73;p<0.0001)
Use of statins decreased need for invasive mechanical ventilation
(OR 0.81, 95% CI 0.69-0.95)
Statins did not decrease need for ICU care (OR 0.91, 95% CI 0.551.51)

Gupta A. et al. Nature Communications.2021;12:1325
Wu et al.Ann Med.2021;53:874-884

The Vitamins
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Shakoor H. et al. Maturitas.2021;143:1-9

Zinc Deficiency
•
•

Zinc – essential for immune function and resistance to infection

•

Suboptimal zinc levels increases risk of infection and autoimmune diseases
• Related to 16% of all respiratory diseases
• Production of pro-inflammatory cytokines increases

•

Zinc deficiency and COVID-19
• Negatively correlated with COVID-19 infection and related deaths
• Related to prolonged hospitalizations

Up to 1/3 people worldwide are zinc deficient
• Most subclinical
• At risk – older age, diabetes, obesity, cardiovascular disease

Ali N. et al. J Med Virol.2021;1-8
Dubourg G et al. J Microbiology, Immunology Infection.2021;DOI:10.10.1016/j.jmii.2021.01.012

Zinc Antiviral Properties

Ali N. et al. J Med Virol.2021;1-8
Skalny AV et al. In J Mole Med. 2020;46:17-26

Zinc Supplementation
• Maximum dose studied – zinc sulfate 220 mg (50 mg elemental zinc)
twice daily

• Increases T and NK cells and IL-3
• Long-term (> 10 months) use associated with copper deficiency
• Anemia, leukopenia irreversible neurologic manifestations
• Decreases absorption of medications that bind with polyvalent
cations
Gulick RM et al. NIH COVID-19 Treatment Guidelines. Available: https://www.covid19treatmentguidelines.nih.gov/whats-new/.:
Shakoor H. et al. Maturitas.2020;DOI:10.1016/j.maturitas

Zinc Studies
Author

Design

Treatments

Patients

Results

Thomas S. et
al.
(COVID A to Z
RCT)

Prospective
randomized
open-label multicenter, single
health-system
study

Group 1: 8 grams
Vitamin C (divided 2-3
times/day) (n=48)
Group 2: Zinc gluconate
50 mg HS (n=58)
Group 3: Both therapies
(n=58)
Group 4: usual care
(n=50)

214 outpatient
adults
Mean age 45.2
years

•
•
•
•
•
•
•

Hemila et al.

Yao et al

Reanalysis of
COVID A to Z
trial

•
•

Single-center,
retrospective
study

Zinc 220 mg twice daily

242 adult inpatients
Median age 65
years

•

No difference in days required to reach
50% reduction in symptoms
No difference in time to alleviation of fever,
cough, dyspnea, or fatigue
No differences in hospitalization or deaths
Number of patients with moderate, severe,
or very severe symptoms decreased daily
through day 10
Geriatric and minority patients likely
underrepresented
Only used 7.2 mg/day elemental zinc
26.2% patients previously used vitamins
and minerals
Vitamin C increased rate of recovery 70%
(95% CI 6.8-170%; p=0.025)
Significant flaws seen in methods for zinc
analysis, but evaluation not conducted
No difference in in-hospital mortality

Yao JS. Et al. Chest. 2021;159:108-111
Thomas S et al. JAMA Network Open. 2021;4(2):e210369.

Zinc Studies
Author

Design

Treatments

Patients

Results

Finzi et al

Retrospective
study of
outpatients

Zinc gluconate/citrate
lozenges (23 mg
elemental zinc)
(n=28)
Zinc acetate lozenges
(15 mg elemental
zinc) (n=7)

28 outpatients.
Mean age40
Median duration of
symptoms before
zinc: 4 days

•
•
•
•
•
•

100% patients improved after 7 days
26/28 patients asymptomatic 3 weeks after treatment
Symptomatic improvement began at mean 1.6 days
Older patients (≥ 40 years) took longer to improve (2.1
days vs. 1.4 days; p<0.05)
Significant improvement in mean COVID-19 symptom
score after treatment (8.6 vs. 1.6; p ≤0.001)
No hospitalizations occurred

Total dose: 2-2.5
mg/kg/day
1 lozenge Q2-4 hours
for at least 10 days
(6-12 lozenges/day)
Frontera et
al.

Retrospective
propensity
matched cohort
study

Zinc 220 mg (50 mg
elemental zinc) onetwo times daily
**at time of study, was
administered with
HCQ

Finzi et a. J Med Virol.2021;DOI:10.1002/jmv.26812
Frontera et al. Res Sq.2020;DOI:10.21203/rs.3.rs-94509/v1.

Zinc: 1,066
inpatients with
oxygen saturation
<94%
Median age 64
years

•
•

Lower in-hospital mortality (12% vs. 17%;p<0.001)
Higher rate of discharges to home (72% vs 67%;
p<0.001)

Vitamin C
• Vitamin C present in leukocytes rapidly utilized during infection
• Supplementation – supports respiratory defense mechanisms,
prevents and reduces duration/severity of other viral infections,
antihistamine properties

• Reduces pro-inflammatory cytokines including TNF-α and
• Increase anti-inflammatory cytokines – increases IL-10 secretion

Shakoor H. et al. Maturitas.2021;143:1-9

Vitamin C Studies
Effect of Vitamin C on Duration of
Mechanical Ventilation

High-Dose Vitamin C
Study

• 60 adult patients in Iran
• Vitamin C 1.5 g IV every 6 hours
for 5 days vs. none
• Patients who got vitamin C had
lower body temperature and
higher median SpO2 levels on day
3 (p=0.001)
• Median length of hospital stay
shorter in vitamin C group (8.5
days vs. 6.5 days; p=0.0028)
• No difference in ICU length of
stay, intubation, or mortality
47

Hemila et al. J Int Care.2020;8:15
JamaliMoghadamSiahkali et al. Eur J Med Res.2021;26:20

Vitamin D an
nd Immunity
•

Enhances innate cell immunity
• Stimulates antimicrobial peptides including
cathelicidin and defensins
• Helps maintain tight and gap junctions and
enhance expression of anti-oxidative
genes

•

Promotes differentiation of monocytes to
macrophages

•

Lowers immune cell IL-6 production without
targeting IL-6 receptors

•
•

Lowers TNF levels
Modulates adaptive immune response by
suppressing T helper type-1 cell function and
decreasing production of pro-inflammatory
cytokines

Shakoor H. et al. Maturitas.2020;DOI:10.1016/j.maturitas
Shakoor H. et al. Maturitas.2021;143:1-9
Silberstein M. Eur J. Pharmacol.2021;899:174031

Vitamin D Deficiency and COVID-19
•

Increases incidence and severity of COVID-19

•

Also associated with other COVID-19 risk factors – older age, hypertension, diabetes, obesity

•

Older adults with vitamin D deficiency
• May be associated with more extensive lung involvement
• Higher incidence of non-invasive ventilation support and correlate with oxygen demand
in NIV
• 17% increase in PaO2/FiO2 for every 1% Increase in 25OHD
• More severe radiologic pulmonary involvement
• More likely to be admitted to ICU
• Serum levels significantly lower in patients who died during hospitalization vs. survivors

Shakoor H. et al. Maturitas.2021;143:1-9
Silberstein M. Eur J Pharmacol. 2021;899:174031
Shakoor S. Maturitas.2021;DOI:10.1016/j.maturitas.2021.03.006

Vitamin D Studies

Table 1. Silberstein M. Eur J Pharmacol. 2021;899:174031

Other Vitamin D Studies
•

Annwellier et al.
•
Adequate vitamin D when infected associated with improved 14-day survival
•
Use of 80,000 IU dose on diagnosis higher 14-day survival than usual care (81.2 vs. 68.7%)

•

Wang et al.
•
3,200 IU Vitamin D daily in 1,500 newly diagnosed patients
•
Decreased hospitalizations, decreased mortality, and prevented infection in close household contacts

•

Sulli et al. (older adults specifically)
•
Positive correlation found between Vitamin D levels and Pao2 (p=0.03) and PaO2/FiO2 (p=0.02)
•
Negative correlation between Vitamin D levels and D-dimer, CRP, % oxygen in venturi mask, and severity of
radiologic pulmonary involvement (p<0.05 for all)
•
Lower vitamin D levels associated with longer global disease duration (p=0.05)
•
Significantly lower vitamin D levels in patients who died during hospitalization from COVID-19 vs. those who
survived (median 3 vs. 8.4 ng/mL; p=0.046)

•

Sabico et al.(5000 IU vs. 1000 IU po daily for 2 weeks)
•
5000 IU group had shorter time to cough resolution (6.2 vs. 9.1 days;p=0.039)
•
5000 IU group had shorter duration of loss of taste (11.4 vs. 16.9 days; p=0.035)

Silberstein M. Eur J Pharmacol. 2021;899:174031
Sulli A et al. Nutrients.2021;13:717
Sabico et al.Nutrients.2021;24:2170

Severe COVID-19
Treatment

Steroid Considerations
One of few agents
recommended by
guidelines

Benefit appears
limited to those
requiring oxygen (or
increased oxygen
demands)

Dexamethasone has
long half-life (36
hours ; up to 72
hours) and does not
require tapering

Use up to 10 days or
hospital discharge –
whichever comes
first

Untoward effects
• Immune suppression
• Increased risk of other infections
• Aggravate viral load – delay viral clearance
• Water and salt retention (less with
dexamethasone)
• Increased blood pressure
• Hyperglycemia
• Muscle weakness
• GI Bleed
• Psychological effects
53

Salem MA. J Pharm Pract. 2020;doi:10.1177/0897192252**/

Steroids

•

All-cause mortality benefit
• None with random-effect meta-analysis (RR 0.89; 95% CI 0.79 to 1.00;p=0.05)
•
Seen with fixed-effect meta-analysis (RR 0.88;95% CI 0.82-0.95;p=0.00)

•

Analysis by agent does not indicate differences
Juul S. et al. Plos One. 2021;16:e0248132

Steroids
Lower risk of death among patients
receiving steroids than usual care

•222/678 vs. 425/1025; summary OR 0.66 (95%
CI 0.53-0.82; p<0.001)

Dexamethasone
•3 trials, 1,282 patients, and 527 deaths
•Significantly lower mortality vs. usual care (OR
0.64; 95% CI0.5 to 0.82; p<0.001)
Hydrocortisone
•3 trials, 374 patients, and 94 deaths
•No difference in mortality vs. usual care (OR
0.69; 95% CI 0.43 to 1.12; p=0.13)
Methylprednisolone
•1 trial – 47 patients and 26 deaths
•No difference in mortality vs. usual care (OR
0.91; 95% CI 0.29 to 2.87; p=0.87)
Adverse effects
•Non-significantly lower with steroids vs. usual
care (18% vs.23.4%)
WHO REACT Working Group. JAMA.2020;324;1330-1341

REMDESIVIR
• Only FDA approved treatment for COVID-19
• Prodrug with direct antiviral activity versus
several single-stranded RNA viruses
• Current role – inpatients requiring oxygen
support
• Dose – 200 mg IV day one then 100 mg IV
daily for 4 days

Jakob J. Malin et al. Clin. Microbiol. Rev. 2020; doi:10.1128/CMR.00162-20

REMDESIVIR MECHANISM

Jakob J. Malin et al. Clin. Microbiol. Rev. 2020; doi:10.1128/CMR.00162-20

Remdesivir Safety
Adverse Effects
Nausea

Constipation

Vomiting

Diarrhea

Infusionrelated
reactions

Decreased
albumin

Hypokalemia

Anemia

Thrombocyt
openia

Increased
bilirubin

Increases
LFTs (mean
onset day 5)
Increased
PT (mild,
reversible)

Phlebitis

Hyper- or
hypoglycemia

Rash

Headache

Pain in
extremities

Increased
SCr

Insomnia

Contraindications
CrCl < 30 mL/min
• Contains sulfobutylether-β-cyclodextrin
– concern for accumulation
• Not been studied

LFTs > 5 times upper limit of
normal

Pyrexia
Jakob J. Malin et al. Clin. Microbiol. Rev. 2020; doi:10.1128/CMR.00162-20

Remdesivir Studies
Country

United States
Design
• Comparative effectiveness study of patients
enrolled in ACTT-1 study at 5 hospitals

Treatments
• Remdesivir (n=342)
• With/without corticosteroids
• Matched controls (n=570)
• Intubated patients without improvement could receive
additional 5 days of therapy

Participants

• Mean age 60 (44-75)
• Gender Male (51.3-55.3%) > female (44.748.7%)
• 80% subjects were minorities
• Median BMI 28.2-30.1

Results
• Remdesivir more likely to achieve clinical improvement before
day 28 (82.8% vs. 74.7%)
• Faster median time to clinical improvement (5 vs. 7 days) over all
and in severe disease (8 vs. 9 days; aHR 1.59; 95% CI1.02-2.49)
• Shortened time to clinical improvement (aHR 1.47; 95% CI 1.221.79)
• Lower 28-day mortality (7.7% vs. 14%)
• Addition of dexamethasone did not reduce mortality (aHR
1.47;95%CI 0.46-4.67)

Garibaldi BT et al. JAMA Network Open.2021;4:e213071

Remdesivir Studies
Authors

Study Design

Participants

Results

Goldman et
al.

Phase III study in US,
Europe, and Asia
5-days vs. 10-days

397 patients ≤ 4 days of positive
PCR and with oxygen saturation ≤
94% (not on MV)
Median age 61-60 (50-71)

•
•
•

Spinner et al.

Beigel et al.

Study in US, Europe and
Asia
5-days vs. 10-days vs.
standard of care

584 patients ≤ 4 days of positive
PCR and with oxygen saturation ≤
94%
Median age 56-58 (45-66)

•

Double-blind, placebocontrolled RCT

1062 patients
Mean age 58 (± 15) years

•

Goldman JD et al. N Engl J Med.2020;383:1827-37
Spinner CD. Et Al. JAMA.2020;324:1048-1057
Beigel JH. N Engl J Med. 2020;383:1813-26

•

≥ 2 point improvement at day 14 greater in 5 vs. 10 day groups
(65% vs. 54%; p=0.14)
Similar outcomes in hospital LOS, discharge rates, and
mortality
Age < 65 years associated with shorter time to clinical
improvement
Higher odds of better clinical status at day 11 with 5-days vs.
SC (OR 1.65; 95% CI 1.09-2.48;p=0.02)
No difference in clinical status distribution on day 11 between
10-days vs. SC

Shorter recovery time with remdesivir (10 days vs. 15 days;
p<0.001)

REMDESIVIR DRY POWDER FOR INHALATION

Sahakijpijarn S et a. Int J Pharmaceutics. 2021;3:100073

Reached maximum concentration on within 2
hours of administration

Anticoagulation
•
•
•

•

Thrombosis is a known complication of COVID-19
• Venous, arterial, and microvascular thrombosis all occur
Etiology of thrombosis still not definitely understood – may be due to activation of
coagulation pathway, platelet activation, or other immunothormbosis
ACTIV-4 study by NIH
• Showed benefit of anticoagulation in non-critically ill patients but not in
critically-ill patients
• Currently evaluating apixaban and aspirin in outpatients, UFH, P2Y12
inhibitors, and LMWH in inpatients, and apixaban in convalescing patients
Anecdotal reports of use of full, intermediate, and therapeutic dose anticoagulation
and/or aspirin have occurred with COVID-19
Meizlish ML. et al. Am J Hematol.2021;96:471-479
ACTIV-4https://www.nih.gov/research-training/medical-research-initiatives/activ/covid-19-therapeutics-prioritized-testing-clinical-trials#activ4

Anticoagulation

Outpatients
(never hospitalized)

InpatientsDVT Prophylaxis dosing

https://www.covid19treatmentguidelines.nih.gov/therapies/antithrombotic-therapy/

Discharged patients –
Not routinely
- Modified IMPROVE VTE
risk score ≥4
- Modified IMPRVE VTE risk
score ≥ 2 AND D-dimer > 2
x ULN
63

Anticoagulation Study
Retrospective study of 2785 adult inpatients
•March – June 2020
•58.4% > 60 years old
Groups based on D-dimer
•Prophylactic anticoagulation D-dimer < 10 mg/L (decreased to < 5 mg/L April 2020)
•Intermediate anticoagulation D-dimer > 10 mg/L (decreased to > 5 mg/L April 2020)
•Therapeutic anticoagulation
•Alternate enoxaparin dose
•Direct oral anticoagulant (DOAC)
•No documented anticoagulation
Aspirin
•Routinely used March – May 2020
•May 2020 – aspirin 81 mg added to hospital’s treatment guidelines for all patients regardless of severity

Meizlish ML. et al. Am J Hematol.2021;96:471-479

Anticoagulation Study

Intermediate
Anticoagulation

Prophylactic
Anticoagulation

• Enoxaparin ≥ 0.4 and < 0.7 mg/kg every

• Enoxaparin 30-40 mg (weight-adjusted
•
•
•

concentration < 0.7 mg/kg) daily
Enoxaparin 30-40 mg (weight adjusted
concentration < 0.4 mg/kg) every 12 hours
UFH 5000 unites up to TID
UFH 5000-7500 up to TID with a BMI ≥ 40 kg/m2

•

12 hours
UFH 7500 units at any frequency with a
BMI ≥ 40 kg/m2

.

Therapeutic Anticoagulation
• Enoxaparin ≥ 0.7 mg/kg every 12 hours or
every 24 hours if CrCl < 30 mL/min

• Enoxaparin ≥ 1.4 mg/kg every 24 hours
• IV UFH
• IV bivalirudin
Meizlish ML. et al. Am J Hematol.2021;96:471-479

Anticoagulation Results
Cumulative incidence of in-hospital death in
anticoagulation cohort
HR for death

95% CI

P value

Intermediate-dose vs.
prophylactic dose

0.518

0.308-0.872

0.013

In-hospital aspirin

0.311

0.153-0.634

0.001

Home antiplatelet prior to
hospitalization

2.663

1.335-5.1

0.006

Cumulative incidence of in-hospital death in
anticoagulation cohort

HR for death

95% CI

P value

In-hospital aspirin

0.522

0.336-0.812

0.004

Anticoagulation other than
prophylactic

2.034

10.16-4.074

0.045

Meizlish ML. et al. Am J Hematol.2021;96:471-479

RECOVERY- Aspirin
▸
▸
▸
▸
▸
▸
▸
▸

Mean age ~ 59 years; 23% of participants ≥ 70 years
Aspirin 150 mg vs. placebo daily during hospitalization
Did NOT decrease 28-day mortality (17% vs. 17%; RR 0.96, p=0.35)
Shorter hospital length of stay (8 vs. 9 days)
Slightly more discharged alive within 28 days (75% vs. 74%; p=0.0062)
In patients not on ventilator at baseline – did not reduce composite of ventilation
or death (21% vs. 22%; p=0.23)
0.6% absolute reduction in thrombotic events
0.6% absolute increase in major bleeding events
67

Horby et al. medRxiv. 2021;DOI:10.1101/2021.06.08.21258132

Tocilizumab
•

Recombinant
humanized monoclonal
antibody IL-6 inhibitor

•

Induces antibody
production and cytotoxic
T-cell differentiation

•

Inhibits regulatory T-cell
differentiation

Fu B et al. J. Transl Med.2020;18:164
https://go.drugbank.com/drugs/DB06273

Tocilizumab
Dose 8 mg/kg actual body weight
(max dose 800 mg)

Recently
hospitalized

ICU within
24 hours

Mechanical
ventilation

NIV

Floor

High-flow
nasal canula
oxygen

NIV or
HFNS

CRP ≥75
mg/L

Used with dexamethasone or
another corticosteroid

Avoid in
• Immunosuppression, ALT > 5 times ULN,
high risk for GI perforation, other
uncontrolled infection, ANC < 500 cells/μL,
or platelets < 50,000cells/μL

Fu B et al. J. Transl Med.2020;18:164
Gulick RM et al. NIH COVID-19 Treatment Guidelines. Available: https://www.covid19treatmentguidelines.nih.gov/whats-new/.:

Tocilizumab Studies REMAP--CAP
Study

Design

Mean Age

Results

REMAP-CAP

International, multifactorial, adaptive
platform trial

61.5 Year

•

•
•

Use tocilizumab – significantly more organ support free days (overall, respiratory,
and cardiovascular support), higher in-hospital survival, higher odds of 90-day
survival, shorter ICU and hospital length of stay, and less likely to progress to
intubation, ECMO, or death.
Serious adverse effects not different from control
Effects additive with dexamethasone

COVACTA

Phase 3 international, randomized, doubleblind placebo controlled trial

60.9 years
39.8% patients aged 65 – 84
years
4.8% patients ≥ 85 years

•
•

No difference in clinical status scale sore on day 28
No difference in 28-day mortality, ventilator-free days

RECOVERY

Randomized, controlled, open-label,
platform trial

63.6 years

•
•
•
•

Significantly lower 28-day mortality
Significantly higher rate of being discharged alive by day 28
Lower risk of progressing to mechanical ventilation or death (in patients not on MV
enrollment
Greater proportional mortality in patients also receiving cortocosteroid

EMOACTA

Phase 3 randomized, double-blind placebo
controlled trial – patients not on mechanical
ventilation and enrollment of high-risk and
minority populations emphasized

56 years
39.4% patients aged > 60
years
88.8 % minority patients

•
•
•

Significantly lower progression to mechanical ventilation or death by day 28
No difference in time or readiness to discharge
No difference in all-cause mortality

Balena F et al.

Retrospective case-series of patients ≥ 65
years

75 years

•

Patients treated with tocilizumab or steroids more likely to present with fever,
dyspnea, or bilateral opacities/infiltrates on chest X-ray or CT
No difference in mortality
No specific adverse effects observed
Tocilizumab was independent predictor of secondary infection

•
•
•

N Eng J Med. 2021;DOI:10.1056/NEJMoa2100433
Rosas IO et al. N Eng J Med. 2021;DOI:10.1056/NEJMoa2028700
Horby PW et al. nedRxiv.2021;DOI:10.1101/2021.02.11.21246258

Salama C. et al. N Eng J Med. 2021;DOI:10.1056/NEJMoa2030340
Balena F, et al. JGG.2020;68:197-203

Convalescent Plasma
•
•
•
•

Passive antibody transfer from patients COVID-19 survivors at least 2 weeks recovered
Greatest benefits seen when administered within 72 hours of symptom onset
NIH C3PO study in outpatients and Recovery study stopped early due to lack of benefit
Mayo Clinic COVID-19 Convalescent Plasma Expanded Access Program
• Patients who received high titer plasma had lower risk of death within 30 days of
transfusion than those in low titer group (RR 0.75; 95% CI 0.61 to 0.93) - benefit seen
in patients not receiving mechanical ventilation before transfusion (RR 0.66; 95% CI
0.48 to 0.91)
• No difference seen in those already on mechanical ventilation.
Libster R. et al. N Eng J Med.2021;384:610618
Joyner MJ et al. N Eng J Med.2021;384:1015-1027
https://www.nih.gov/news-events/news-releases/nih-halts-trial-covid-19-convalescent-plasma-emergency-department-patients-mild
ymptoms#:~:text=COVID%2D19%20convalescent%20plasma,since%20the%20pandemic%20began.
https://www.hematology.org/covid-19/covid-19-and-convalescent-plasma

Convalescent
Plasma
Design
•Randomized, double-blind, placebo-controlled trial
•Argentina
Patients
•Any patient ≥ 75 years
•Age 65-74 years with at least 1 coexisting condition:
hypertension, diabetes, obesity, CKD, cardiovascular
disease, COPD
•Mean age 77.2 years
•45% age 65-74 years; 55% ≥ 75 years
Intervention
•High-titer convalescent plasma: 250 mL
convalescent plasma with IgG titer SARS-CoV-2
spike protein (n=80)
•250 mL normal saline (n=80)
•Administered within 72 ours of symptom onset
Early termination
•Trial started when cases high in Buenos Aires
•Stopped at 76% target enrollment when data and
safety monitoring board determined it would be
logistically impossible and ethically questionable to
continue trial

Libster R. et al. N Eng J Med.2021;384:610618

Vaccines
•

Nursing home patients not represented in vaccine clinical trials
• Average age Pfizer – median 52 years (up to 91 years enrolled)
• Average age Moderna – 51 (up to 95 enrolled); 25% of patients ≥ 65 years

•

Immunogenicity of Pfizer-BioNTech vaccine lower in patients 65-85 years vs.
younger adults
Retrospective evaluations conducted after vaccine rollout
• Pfizer-BioNtech – partial vaccination (>14 days after 1st dose through 7 days
after 2nd dose) – 63% effective in protecting against SARS-CoV-2
mRNA vaccines better tolerated in older adults vs. younger adults

•
•

Britton A et al. MMWR.2021;70:396-401
Polack FP et al. N Eng J Med. 2020;DOI:10.1056/NEJMoa20
Baden LR. et al. N Eng J Med. 2020;DOI:10.1056/NEJMoa2035389

Summary
Knowledge of
therapeutics for COVID19 is still in its
toddlerhood

Very few studies have
included older adults in
significant numbers

Research on therapeutics
for outpatient or
convalescing COVID-19 is
really just beginning

Everything could be
completely different next
year
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QUESTIONS
(There may or
may not be an
answer)
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