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Definitions

e Authorization vs. Approval
 Emergency Use Authorization (EUA)

* Used for national emergencies to help address the need to bypass the legal obstacles and time
constraints associated with formal FDA approval

* Anthrax, HIN1 2009, etc.
* Does not equal FDA approval status

* Use can only be within criteria specifically defined in EUA letter of authorization
* No “off-label” use

e Severe lliness: Individuals who have Sp0O2 <94% on room air at sea level, a ratio of arterial partial
Bressure of oxygen to fraction of inspired oxygen (Pa02/Fi02) <300 mm Hg, a respiratory rate >30
reaths/min, or lung infiltrates >50%.

* Critical lliness: Individuals who have respiratory failure, septic shock, and/or multiple organ

dysfunction.

FDA= US Food and Drug Administration
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Remdesivir (Veklury)

 MOA: Nucleotide analogue pro-drug = binds to RNA-dependent, RNA-polymerase,
terminating viral RNA transcription and viral replication

* FDA approved in 212 years and 240 kg
. 3%day course in mild-moderate, high risk, symptomatic, non-hospitalized patients w/in 7 days
of SO
e 5-10 day course in severe, hospitalized patients

* Monitoring: nausea(3-7%), prolonged prothrombin time (9%), Increased alanine
aminotransferase (ALT)/asplrate aminotransferase(AST), hypersensitivity reactions

* Consider holding therapy if ALT 210x upper limit of normal

MOA= mechanism of action; RNA= ribonucleic acid; SO= symptom onset
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Remdesivir (Veklury)

e Each 100 mg dose has 3-6g of sulfobutylether beta-cyclodextrin sodium (SBECD)
* Eliminated renally 2 accumulation can lead to acute kidney and liver toxicity
* Present in IV voriconazole, IV posaconazole, IM apripiprazole, IV amiodarone, and IV

ziprasidone
* Animal studies show no renal toxicity at doses of >160 mg/kg/day for an extended
duration (1-6 months) > 37.5 kg patient at most

* Two observational, case/cohort studies showing no dif. in adverse effects
* Compared patients on remdesivir with CrCl <30 mL/min. vs. CrCl 230 mL/min.

* FDA approval language: For CrCl <30 mL/min., use only if benefit outweighs risk

IV=intravenous; CrCl= creatinine clearance
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ACTT-1 Trial

Remdesivir 10-day course (541) vs. placebo (521)
Time to recovery: 10 vs. 15 days (1.29; 95% Cl 1.12-1.49; P <0.001)
Improved clinical status at day 15 (OR 1.5; 95% Cl, 1.2-1.9; P <0.001)
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ACTT= Adaptive COVID-19 Treatment Trial
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Severeandon O, * Remdesivir IV 200 mg x1 day 1, then 100 mg IV Q24hr x 4 days (up to 9 days w/

but not yet HF progression)
Severe on * Remdesivir IV 200 mg x1 day 1, then 100 mg IV Q24hr x 4 days (up to 9 days w/
escalating O, progression)

(HF, NIMV, etc.)

Critical requiring
MV or ECMO

HF= high flow oxygen (>10L/min); NIMV= non-invasive mechanical ventilation;
ECMO-= extracorporeal membrane oxygenation



RECOVERY: Dexamethasone

A All Participants (N=6425) B Invasive Mechanical Ventilation (N=1007)
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RRT= renal replacement thera
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Severeandon O, * Remdesivir IV 200 mg x1 day 1, then 100 mg IV Q24hr x 4 days (up to 9 days w/ progression)

but not yet HF * Dexamethasone 6 mg IV/PO x 10 days or until discharge
Severe on * Remdesivir IV 200 mg x1 day 1, then 100 mg IV Q24hr x 4 days (up to 9 days w/ progression)
escalating O, * Dexamethasone 6 mg IV/PO x 10 days or until discharge

(HF, NIMV, etc.)

Critical requiring * Dexamethasone 6 mg IV/PO x 10 days or until discharge
MV or ECMO




Baricitinib (Olumiant)

* Selective inhibitor of Janus kinase (JAK) 1 & 2
* Targeting dysregulated inflammatory response from SARS-CoV-2 infection
* Inhibits cytokine response
* Impairs AP2-associated kinase 1 in human cells, preventing viral cellular entry and assembly

* Oral formulation only
* Dose adjustments
* Really adjusted by eGFR: 30-<60 mL/min. (2 mg Qday), 15-<30 mL/min. (1 mg Qday), <15 mL/min./HD (No use)

* Lymphocytes <200 cells/mm3 or ANC <500 cells/mm3 (hold dose)

* FDA-approved for COVID-19
* Also FDA-approved for rheumatoid arthritis ( 2mg Qday)

eGFR= estimated glomerular filtration rate; HD= hemodialysis; ANC= absolute neutrophil count
Qday= once daily
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ACTT-2

* International, randomized, double blind, controlled trial

* Remdesivir (10 days) + baricitinib (14 days) (515) vs.
remdesivir + placebo (518)

* Qutcomes:

* Combo patients recovered median 1 day faster than
remdesivir alone (7 vs. 8, 1.16; 95% Cl, 1.01-1.32;
P=0.03)

* Greatest difference seen in patients on HF O2 or
NIMV

* Fewer adverse events in combo arm

Subgroup

Overall
Geographic region
North America
Europe
Asia
Race
White
Black
Asian
Other or unknown
Ethnic group
Hispanic or Latino
Not Hispanic or Latino
Age
18 to <40 yr
40to <65 yr
=65 yr
Sex
Male
Female
Duration of symptoms
=10 days
>10 days
Disease severity (actual)
Moderate
Severe
Ordinal score at baseline
4

5
6
7

No. of Patients

1033

953
13
67

496
156
101
280

531
486

173
555
305

652
381

764
253

706
327

142
564
216
111

Rate Ratio for Recovery (95% Cl)

| o o]
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1.16 (1.01-1.32)

1.17 (1.02-1.35)
0.67 (0.21-2.18)
1.15 (0.70-1.91)

1.13 (0.93-1.37)
1.06 (0.75-1.50)
1.11 (0.73-1.68)
1.34 (1.03-1.74)
1.08 (0.89-131)
1.31 (1.08-1.60)

1.01 (0.74-1.38)
1.24 (1.03-1.49)
1.13 (0.86-1.47)

1.23 (1.04-1.46)
1.06 (0.85-1.32)

113 (0.97-132)
1.27 (0.97-1.67)

1.11 (0.95-1.30)
1.32 (1.00-1.75)

0.88 (0.63-1.23)
1.17 (0.98-1.39)
1.51 (1.10-2.08)
1.08 (0.59-1.97)
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ACTT-4

* International, randomized, double-blind, double placebo-controlled trial

* Hospitalized adults w/ COVID-19 requiring respiratory support
« LF (</=15 L/min), HF (>15 L/min), NIMV
*Rem + dex + placebo (494) vs. rem + bari +placebo (516)

* Qutcomes
* No significant dif. In efficacy
*Small % on HF or NIMV —> subgroup analysis not possible
*Significantly less adverse events seen with bari combo vs. dex combo (30% vs. 37%, 7.5%; 95% Cl, 1.6-13.3)
* Significantly less treatment-related events and severe adverse events

of Health. Available at https://www.covid19treatmentguideli
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A Overall (Population 1)

80 Placano + SOC
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£ HR 0.57 (95% CI 0.41-0.78); nominal p=0.002
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parallel-group, phase 3 trial

Days since Randomization
* Hospitalized adults with COVID-19 requiring at least baseline Number at risk e
0, support & w/ >/= 1 elevated inflammatory marker e S 4 it i o
* CRP, D-dimer, LDH, or ferritin
* Bari + SOC (764) vs. placebo + SOC (761) e ———
* 79.3% received steroids & 18.9% received remdesivir " e
* Qutcomes s |
* No dif. In % who progressed by day 28 (primary) % s oo crass0 s F
* Significant decrease in 28-day all-cause mortality (8.1% vs. = 7 ] JJ—"IFJ
13.1%, HR 0.57; 95% Cl 0.41-0.78; P=0.002) 104 I'_rJ
* Those on HF or NIMV had most significant decrease o ; y -
. Days since Randomization

CRP= C-reactive protein; LDH= lactate dehydrogenase
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Severeandon O, * Remdesivir IV 200 mg x1 day 1, then 100 mg IV Q24hr x 4 days (up to 9 days w/ progression)
but not yet HF Dexamethasone 6 mg IV/PO x 10 days or until discharge
* +/- baricitinib 4 mg PO x 14 days or until discharge (if cannot take dexamethasone or if
progressively worsening)

Severe on * Remdesivir IV 200 mg x1 day 1, then 100 mg IV Q24hr x 4 days (up to 9 days w/ progression)
escalating O, Dexamethasone 6 mg IV/PO x 10 days or until discharge
(HF, NIMV, etc.) baricitinib 4 mg PO x 14 days or until discharge

Critical requiring * Dexamethasone 6 mg IV/PO x 10 days or until discharge
MV or ECMO

PO= by mouth; Q24hr= every 24 hours




Tocilizumab (Actemra)

MOA: anti-interleukin 6 (IL-6) receptor monoclonal antibody

» SARS-CoV-2 associated with production of IL-6 in bronchial epithelial cells > reducing IL-6 effects may
reduce disease duration/severity

EUA for COVID-19

* FDA-approved for CRS related to CAR T-cell therapy, giant cell arteritis, rheumatoid arthritis, and severe
interstitial lung disease

IV or SQ formulation

Dose adjustments/suspensions
e Hold during other concomitant infections or evidence of diverticulitis due to Gl perforation risk
* Assess risk vs. benefit if ANC <1000 cells/mm?3, PIt <50,000 cells/mm?3, or ALT >10x ULN

CRS= cytokine release syndrome; SQ= subcutaneous; Plt= platelet count; Gl= gastrointestinal

ines. National Institutes of Health. Available at https://www.covid19treatmentguidelines.nih.gov/. Accessed [5/24/2022].
i admitted to hospital with COVID-19 (RECOVERY): a randomised, controlled, open-label, platform trial. The Lanc



Tocilizumab (Actemra)

 RECOVERY (4/2020 - 1/2021)  REMAP-CAP (4/2020—-4/2021)
* Hospitalized patients w/ severe COVID-19 & * ICU (w/in 24 hours) COVID-19 patients on MV,
CRP >75 mg/L NIMV, or cardiovascular support
2,022 on toci +4SOC vs. 2,094 on SOC * Excluded immunocompromised

8 mg/kg toci IV x 1 (2" dose in 12-24 hours if
no improvement)

e 952 toci + SOC vs. 406 SOC
* Qutcomes

 8mg/kg IV x 1 (2" dose if no improvement)
* 800 mg max

* Qutcomes
* Reduction in 28-day mortality (31% vs.

35%; RR 0.85; 95% CI, 0.76-0.94; * Increase in median number of organ
P=0.003) support-free days (7 vs. 0; OR 1.46; 95%
Cl, 1.13-1.87)

 Potential reduction in need for MV

. . . . o
* No reduction for patients already on MV I&%xgs()e&r&.lglf;\gssr%tgll’sr.rag\_lflg(gf % VS.

ines. National Institutes of Health. Available at https://www.covid19treatmentguidelines.nih.gov/. Accessed [5/24/2022].
i admitted to hospital with COVID-19 (RECOVERY): a randomised, controlled, open-label, platform trial. The Lanc




COVID-19 Severity

Severe and on O,
but not yet HF

Severe on
escalating O,
(HF, NIMV, etc.)

Critical requiring
MV or ECMO

Therapeutics

Remdesivir IV 200 mg x1 day 1, then 100 mg IV Q24hr x 4 days (up to 9 days w/ progression)
Dexamethasone 6 mg IV/PO x 10 days or until discharge

+/- baricitinib 4 mg PO x 14 days or until discharge (if cannot take dexamethasone or if
progressively worsening)

+/- tocilizumab 8 mg/kg x 1 (if progressively worsening and did not start baricitinib)

Remdesivir IV 200 mg x1 day 1, then 100 mg IV Q24hr x 4 days (up to 9 days w/ progression)
Dexamethasone 6 mg IV/PO x 10 days or until discharge
baricitinib 4 mg PO x 14 days or until discharge OR tocilizumab 8 mg/kg x 1 IV

Dexamethasone 6 mg IV/PO x 10 days or until discharge
Tocilizumab 8 mg/kg x 1 (if w/in 24 hours since ICU admission)




