MEDICATIONS

covne  Dosing and Pharmacologic Considerations

Clinical Practice

Guidelines for Medications Approved or Under Investigation for Management of COVID-19 Infection

Introduction and Scope of this Document

This document is intended to accompany the Ontario Clinical Practice Guidelines for Antimicrobial and Immunomodulatory Therapy in Patients with COVID-19. This document provides
collated information on dosing regimens, relative contraindications, and other pharmacotherapy considerations for medications that are approved or under investigation for management of
COVID-19 infection. This document does not serve as an endorsement or recommendation for any of the therapeutic options, nor is the information provided within exhaustive; it is
recommended that clinicians use their best clinical judgement with respect to treatment selection and monitoring for potential adverse drug effects. Pharmacological therapies for the
management of COVID-19 are based on evolving clinical evidence, therefore enrolling in clinical trials if available is encouraged. Clinicians should always consider the risk/benefit profile for
their individual patient, discuss these risks with the patient or caregiver before initiating therapy, and closely monitor for any treatment benefit and adverse effects.

Important Notes

> Drug availability may be limited by shortages or allocations. It is advised that drug access be verified prior to considering use of these agents as drug availability continues to evolve.

> Immunomodulatory agents may affect vaccine response, and vice-versa. Refer to the pharmacodynamic interactions section within individual drug tables for specific details and
considerations on potential vaccine interactions.

Click the drug name below to jump to the relevant section:

Antiviral Therapy Immunomodulatory Therapy
© Remdesivir © Dexamethasone
Ribavirin © Tocilizumab
@ Hydroxychloroquine Bamlanivimab 0 - , . , )
ecommended in specific patient populations
@ Lopinavir/Ritonavir (Kaletra®) Baricitinib
Mot recommended outside of approved clinical trials
Interferons

0 Mot recommended for treatment of COVID-19
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http://antimicrobialstewardship.com/covid-summary

Remdesivir
Can be considered for moderately ill adult patients. Preference should be given to enrolling in eligible clinical trials evaluating remdesivir.

DOSING AND PHARMACOLOGIC CONSIDERATIONS: REMDESIVIR

Health Canada authorization with conditions, pending results of trials to verify its clinical benefit. Patients should be advised of the nature of the authorization.

Contraindications
and Warnings

Absolute Contraindications:
Hypersensitivity to this drug or
component of the formulation

Warnings:
Based on clinical trial
exclusion criteria and
conditions of Health Canada
authorization, avoid use in:t'2
- ALT or AST >5X ULN
- Creatinine clearance <30
mL/min*
- Dialysis or CRRT*

Coadministration with
hydroxychloroquine (see drug
interactions section)?

Dosing and Administration
for Management of COVID-19

Supplied as:!
Injection Solution 100mg/20mL single use vial*
Lyophilized Powder 100mg vial for dilution*

Pediatric and Adult Dosing:2%*2
<40 kg: 5 mg/kg loading dose; then 2.5 mg/kg IV g24h
=40 kg: 200 mg IV x1; then 100 mg IV g24h

Duration of Therapy:&

Non-Severe: 5 days for patients not requiring mechanical ventilation or
ECMO; may extend up to a total of 10 days if no clinical improvement
Severe: may extend up to a total of 10 days for patients requiring
mechanical ventilation or ECMO

Pregnancy: No human data; being actively studied in this population
Breastfeeding: No data

Renal Dysfunction:

Not recommended for eGFR <30ml/min.3#

No dose adjustment recommended for eGFR =30ml/min.

Renal Replacement Therapy: No data’

Hepatic Dysfunction: No data

Extracorporeal membrane oxygenation (ECMO): No dose
adjustment recommended.

Drug Interactions

For drug interaction
information, check Liverpool
COVID-19 Interactions prior
to use?

Avoid strong inducers of CYP
enzymes (such as rifampin)?

Due to antagonism observed
in vitro, concomitant use of
remdesivir with
hydroxychloroquine is not
recommended?

Clinical and observational studies

Serious adverse events from preliminary

Documented
Adverse Effects

Nausea

Headache

Rash

Transient increases in AST and
ALT210

Acute kidney injury®12

Infusion-related reactions including

hypotension

clinical data:1¢ 1

Multiple-organ dysfunction
syndrome

Septic shock

Hypotension

Monitoring
Parameters

Baseline:

SCr
LFTs

Ongoing:
(During therapy)

CBC
Electrolytes
Renal function
LFTs

* Avoid/limit use in renal impairment due to sulfobutylether-B-cyclodextrin sodium salt (SBECD), a renally cleared excipient found in the IV product. Injection solution contains 6 g SBECD per 100 mg vial; whereas the

lyophilized powder formulation contains 3 g SBECD per 100 mg vial. For pediatric patients <40 kg, remdesivir lyophilized powder is used to limit cyclodextrin exposure to less than 300 mg/kg.
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DOSING AND PHARMACOLOGIC CONSIDERATIONS: LOPINAVIR/RITONAVIR

Lopinavir/Ritonavir (Kaletra®, LPV/r)

Not recommended for the treatment of COVID-19

Contraindications Dosing and Administration Drug Interactions Documented Monitoring
and Warnings for Management of COVID-19 Adverse Effects Parameters
Absolute Contraindications: Supplied as: film-coated tablets (100mg LPV/25mg r, 200mg LPV/50mg ), = For drug interaction information, Common: Baseline:!2
Oral solution contraindicated in oral solution (80mg LPV/20mg/mL 1) check Liverpool COVID-19 Gastrointestinal: - ECG
pregnancy and hepatic/renal Interactions and other relevant - Diarrhea - LFTs
impairment due to risk of Pediatric Dosing:!® resources prior to use 21812 - Nausea/vomiting - Cholesterol and
excipients (ethanol and <6 months: 300 mg/m?/dose LPV PO BID (Dose limit: 800 mg/day) triglycerides**
propylene glycol) accumulation 6 months to 12 yrs: 230-300 mg/m?/dose LPV PO BID (Dose limit: 800 LPV/r are strong inhibitors and Severe:
and toxicity’2 mg/day) substrates of CYP3A4 and - Liver dysfunction Ongoing: (weekly if in
>12 yrs or =35 kg: 400 mg LPV PO BID P-glycoprotein, and can result in - Pancreatitis hospital)
Known hypersensitivity to any of = Alternative Pediatric Dosing: significant drug interactions - Arrhythmias - ECG
LPV/r ingredients 10 mg/kg/dose LPV PO BID (maximum 800 mg/day) - Hypersensitivity - LFTs
Note: - Neutropenia and - Skin rash
Warnings: Adult Dosing: 400 mg/100 mg PO BID (up to 10-14 days)&1Z If used in solid organ transplant thrombocytopenia (may be - Blood glucose
Significant drug interactions (see patients concomitantly receiving exacerbated in patients at - Additional clinical
drug interactions column)*® Pregnancy: 400 mg/100 mg PO BID® immunosuppressive agents (e.g. risk for neutropenia e.g. monitoring of
- Generally considered safe in pregnancy — low placental transfer, tacrolimus, cyclosporine), cancer chemotherapy) potentially
Avoid use in solid organ unknown teratogenicity!2 consider dose adjustment* interacting drugs
transplant, and patients - Oral solution contraindicated in pregnancy (therapeutic drug
receiving GVHD treatment or monitoring where
prophylaxis due to significant Breastfeeding: Limited data; excreted in low quantities in breastmilk and appropriate and
drug interactions with considered to be safe!2 available)
immunosuppressants
Renal Dysfunction: Dose adjustment not required
Immediate initiation of ART for Renal Replacement Therapy: Dose adjustment not required?
newly diagnosed HIV in patients
with COVID is generally not Hepatic Dysfunction: Oral solution should be used with caution
recommended. LPV/r
monotherapy or substitution in ECMO: No data; may require dose adjustment on an individualized basis

an existing ART regimen is not
recommended. Consultation with = Administration:

an HIV expert is recommended. - Oral solution should be taken with food

- Tablets can be taken with or without food
Caution in patients with known - Avoid crushing tablets due to ~46% decreased absorption2
prolonged QT interval' - Use oral solution if possible - note oral solution is incompatible with

polyurethane enteral feeding tubes?-22
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DOSING AND PHARMACOLOGIC CONSIDERATIONS: LOPINAVIR/RITONAVIR

- If NG administration required and unable to use solution, consider
crushing tablets and increasing dose? or alternate formulation within a
study protocol.

* Dose adjustment of tacrolimus in adults to 0.5 mg - 1 mg PO weekly may be adequate, as proposed by some institutions
** Has been reported with long term use of LPV/r, and can be exacerbated with concomitant medications (e.g. propofol)
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Hydroxychloroquine sulfate (HCQ)

Not recommended for the treatment of COVID-19

DOSING AND PHARMACOLOGIC CONSIDERATIONS: HYDROXYCHLOROQUINE

Contraindications
and Warnings

Absolute Contraindications:23242
- Hypersensitivity to
aminoquinoline derivatives
- Pre-existing retinopathy

Warnings:22425
- Known prolonged QTc interval
- Known G6PD deficiency (Note:
this is a very uncommon cause
of adverse event and routine
screening prior to initiation is
generally not required)

Last Update: February 6, 2021

Dosing and Administration
for Management of COVID-19

Supplied as: 200mg PO tablets

Adult Dosing: Various dosing regimens reported or being
utilized in clinical trials*

Most adult regimens include:
- Aloading dose of 800-1600 mg, followed by a total daily
dose of 400-800 mg, divided BID or TID for 5-10

d ay826,27,28,29,30,31

Pediatric Dosing:**

Dosage regimen being utilized:

A loading dose on Day 1 and a total duration of no more than 5
day332'3—3'34

Pregnancy: No dose adjustment; may be administered during
pregnancy. Current evidence suggests that hydroxychloroquine
crosses the placenta, but is likely safe in pregnancy. 33637

Breastfeeding: Excreted in low quantities in breastmilk and
considered to be safe®

Renal Dysfunction: Dose adjustment not required, but
recommend more frequent monitoring for glycemic and cardiac
adverse effects. Consider dose adjustment if adverse events
occur.

Renal Replacement Therapy: Dose adjustment not required?

Hepatic Dysfunction: Dose adjustment not required

ECMO: No data, may require dose adjustment on an
individualized basis

Administration
- Tablets should not be crushed for administration via enteral
feeding tubes unless film coating has been removed

Drug Interactions

For drug interaction information,
check Liverpool COVID-19
Interactions prior to use?

Pharmacodynamic:323-2425
- QTc prolonging agents
- Antidiabetic agents

Pharmacokinetic:

- CYP3A4, 2C8 substrate
therefore inhibitors may
increase HCQ levels

- CYP2D6 inhibitor therefore
may increase other drug levels

Cyclosporine (increased
cyclosporine level)

Antacids; separate doses from
antacids by =4 hours
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Documented
Adverse Effects

Common:?32+25:38
Gastrointestinal: Abdominal pain, -
nausea (may take with food to alleviate) = -
Ophthalmic: Blurring of vision,
diminished colour vision (dose

Monitoring
Parameters

Baseline: 232425

ECG
LFTs
Blood Glucose

Ongoing: (weekly if in

dependent) hospital)
- ECG
CNS: Headache, dizziness, - LFTs

nervousness, vivid dreams, insomnia -
Endocrine: Hypoglycemia
Dermatologic: Skin rash, pruritus

Severe:2425
CNS: Extrapyramidal effects — usually
resolve on stopping

Ophthalmic: Retinopathy more common
with prolonged use. Ophthalmologic
exam is not required for short term use

Cardiac: Cardiotoxicity (including
cardiomyopathy, cardiac failure)
secondary to dysrhythmias (QTc or QRS
prolongation)

Hematologic: Rare reversible
agranulocytosis, aplastic anaemia,
neutropenia, thrombocytopenia (may be
exacerbated in patients at risk for
neutropenia eg. cancer chemotherapy).

Blood glucose (may
need to increase
monitoring while on
HCQ in patients
with diabetes)
Renal function
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DOSING AND PHARMACOLOGIC CONSIDERATIONS: HYDROXYCHLOROQUINE

- Oral suspension may be compounded by pharmacy if
required

* Adult dosing regimens for hydroxychloroquine proposed in the literature:
a) In vitro data: 400 mg PO BID x 1 day, followed by 200 mg PO BID x 4 days®
b) Canadian arm of SOLIDARITY trial (CATCO): 800 mg PO BID (separated by 6 hours) x 1 day, then 400 mg PO BID x 10 days (or until discharge, whichever comes first)Z
French publication: 200 mg PO TID x 10 days®
Chinese pilot trial: 400 mg PO daily x 5 days®
Canadian arm of REMAP-CAP: 400 mg PO g8h x 9 doses, then 200 mg PO g12h to max of 10 days®
Pharmacokinetic modelling study: 800 mg once daily on day 1, followed by 200 mg BID for 7 days®

L2080

=0}

** Pediatric dosing regimens for hydroxychloroquine proposed in the literature:
a) Physiologically-based pharmacokinetic modelling: 6.5 mg/kg/dose PO BID x 2 doses (max 400 mg/dose), then 3.25 mg/kg/dose PO BID x 4 days (max 200 mg/dose)**22
b) Acute malaria dosing: 13 mg/kg/dose PO once (max 800 mg/dose), then 6.5 mg/kg/dose PO at 6, 24, and 48 hours after initial dose (max 400 mg/dose)**
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Ribavirin

Not recommended outside of approved clinical trials

DOSING AND PHARMACOLOGIC CONSIDERATIONS: RIBAVIRIN

Contraindications
and Warnings

Absolute Contraindications:

- Pregnancy and
breastfeeding

- Hemoglobinopathies (e.g.
thalassemia or sickle-cell
anemia)

- Concomitant use with
didanosine

- Known hypersensitivity

Warnings:

- Patients with preexisting
cardiac disease who
develop anemia while on
treatment are at risk of
cardiac status deterioration

- Risk of fetal death and
birth defects: women (and
men with female partners
of childbearing age) should
be counselled on the use
of effective contraception
for at least 6 months after
ribavirin treatment is
completed.®®

Last Update: February 6, 2021

Dosing and Administration
for Management of COVID-19

Hazardous Drug: Refer to product monograph for safe handling
of oral*® and inhaled** medication

Supplied as:

Inhalation: 6 g/vial

Oral: 200 mg, 400 mg, 600 mg tablets

Intravenous: 1.2 g/12 mL vial (available in Canada through the
Special Access Program)

Adult and Pediatric Dosing:
Various dosing regimens and routes (PO, 1V, inhalation) reported or
being utilized in clinical trials

Inhaled ribavirin poses risk to both patient and healthcare workers.
Administration by inhalation in ventilated patients can cause drug
precipitation within the ventilatory apparatus, requiring appropriate
nebulizer, RT administration and AGMP precautions.*'

Pregnancy: Contraindicated

Breastfeeding: No data, unknown if excreted in breastmilk. Avoid
use.

Renal Dysfunction (IV, PO only):
CrCl 30-60 mL/min: dose reduce by 50%
CrCl <30 mL/min: dose reduce by 75%%24

Renal Replacement Therapy:**

IHD: Dose reduce as for CrCl <10mL/min

CRRT: No data

ECMO: Limited data; No dosing guidance available*®*®

Hepatic Dysfunction: Dose adjustment not required

Drug Interactions

For drug interaction information,
check Liverpool COVID-19
Interactions prior to use

Pharmacodynamic:

May cause additive
myelosuppression when
administered with concomitant
myelotoxic agents eg.
azathioprine, clozapine,
ganciclovir, linezolid, etc.

Pharmacokinetic:

Didanosine (fatal hepatic failure,
peripheral neuropathy,
pancreatitis, and symptomatic
hyperlactatemia/lactic acidosis
have been reported)

Warfarin (ribavirin may decrease
efficacy of warfarin for up to 1
month after discontinuation)
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Documented Monitoring
Adverse Effects Parameters
Systemic: Baseline:

Hemolytic anemia -
(dose-dependent, reversible;
greater risk with doses greater than
1-2 g, may appear as early as 3-5
days after initiation)*243 On
Electrolyte abnormalities, in -
particular:*’

- Hypocalcemia

- Hypomagnesemia -

- Hyperammonemia -

Bone marrow suppression
(reversible)

Pancreatitis
Transaminitis

Inhalation related:
Cardiovascular

- Bradycardia

- Chest pain

- Hypotension

- Tachycardia

Respiratory
- Bronchospasm
- Apnea
- Severe dyspnea
- Cyanosis
- Dry cough

Confirm negative
pregnancy testing, if
applicable

going: (During therapy)

CBC

Electrolytes
(particularly calcium
and magnesium)
ECG

LFTs


https://www.covid19-druginteractions.org/
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DOSING AND PHARMACOLOGIC CONSIDERATIONS: RIBAVIRIN

* Adult dosing regimens for ribavirin proposed in the literature for SARS-CoV-1 and SARS-CoV-2 (with or without other investigational agents):

Inhaled:
a) 50 mg/mL aerosolized and administered over 1 hour twice a day for up to 6 days*®
b) 100 mg/mL aerosolized and administered over 30 minutes twice a day for up to 6 days*®

Systemic:
a) 400mg PO Q12H up to 14 days (in combination with LPV/r and Interferon beta-1b)49
b) 400 mg IV every 8 hours for 3 days, then 1200 mg orally (with food) twice daily for 7 days*?

** Pediatric dosing regimens for ribavirin proposed in the literature for other indications:

Systemic:®'?

a) Loading dose 33 mg/kg IV, one time only (maximum 2 g/dose)
— 6 hours after loading dose, start IV doses of 16 mg/kg (maximum 1 g/dose) every 6 hours for 4 days
— 8 hours after the last dose of 16 mg/kg, start IV doses of 8 mg/kg (maximum 500 mg/dose) every 8 hours for 3 to 6 days, depending on the clinical course
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Interferons (IFNs): IFN Beta-1a (B-1a), IFN Beta-1b (B-1b), IFN Lambda (%)

Not recommended outside of approved clinical trials

DOSING AND PHARMACOLOGIC CONSIDERATIONS: INTERFERONS

Contraindications Dosing and Administration Drug Interactions Documented Monitoring
and Warnings for Management of COVID-19 9 Adverse Effects Parameters
Absolute Contraindications: Supplied as: For drug interaction Common: Baseline:

- Patients with decompensated

IFN B-1a: 0.11 mg/vial and 0.44 mg/vial supplied with diluent for reconstitution

information, check

Injection site reactions

Confirm negative

liver disease IFN B-1a: 0.3 mg/0.5 mL pre-filled syringe Liverpool COVID-19 - Flu-like symptoms pregnancy testing, if
- Pregnancy IFN B-1b: 0.3 mg/vial supplied with diluent for reconstitution Interactions prior to - Menstrual disorders applicable
- Known hypersensitivity IFN #: 0.18 mg/syringe (not currently marketed in Canada) use? - Abdominal pain
- Loss of appetite Ongoing: (During therapy)
Warnings: Adult dosing: Various dosing regimens and routes (IV, SC) reported or being Pharmacodynamic: - Asthenia - CBC
- SARS CoV2: use caution if utilized in clinical trials* May cause additive - LFTs
started beyond 7 days of myelosuppression when  Severe: - Heart failure signs and
symptom onset (concern about | Pediatric Dosing: Dosing not established in <18 years-old administered with - Psychiatric side effects: symptoms

pro-inflammatory effect)
- Patients with severe depression

Pregnancy: Contraindicated, may increase risk of spontaneous abortion

concomitant
myelosuppressive

depression/anxiety (onset
as early as 1 week,

Injection site reactions
Flu-like symptoms

- Pre-existing CHF, CAD, or agents typically develop at week =~ - Additional clinical
arrhythmias Breastfeeding: No data, unknown if excreted in breastmilk. 4);% other psychiatric monitoring of
- Pre-existing thyroid Pharmacokinetic: side effects with potentially interacting

dysfunction, significant liver
disease, alcohol abuse
- Pre-existing seizure disorder

Renal Dysfunction: Dose adjustment not required

Renal Replacement Therapy: No data

May reduce activity of
hepatic cytochrome
P450 dependent

prolonged use
Lymphopenia
Neutropenia

drugs (therapeutic
drug monitoring where
appropriate and

ECMO: No data enzymes. - AST/ALT >5X ULN available
Women should be counselled to
take adequate contraceptive

measures

Hepatic Dysfunction: Dose adjustment not required, use with caution in
pre-existing liver dysfunction

* Adult dosing regimens for IFN B-1a proposed in the literature (with or without other investigational agents):
a) Canadian arm of REMAP-CAP: 10 mcg IV bolus once daily for 6 days or until ICU discharge, whichever occurs firs
b) DisCoVeRy (French trial): 44 mcg SC on day 1, day 3 and day 6 (total of 3 doses over 6 days)*®

t54

* Adult dosing regimens for IFN B-1b proposed in the literature (with or without other investigational agents):
a) 0.25 mg (8 MIU) on alternate days from symptom onset until 7th day of symptoms (patients had less than 7 days of symptom onset)
eg. If started on day 1-2 from symptom onset the patient received 3 doses. If started on day 3-4, the patient received 2 doses. If started on day 5-6 the patient received 1 dose.*®
b) Hong Kong triple therapy study: 0.25 mg SQ daily x 3 days on day 1-3%
¢) Mcmaster study ACT trial: 0.25 mg SQ on days 1, 3, 5 and 7%

* Adult dosing regimens for IFN % proposed in the literature:
a) ILIAD: 0.18 mg SQ (For ambulatory patients; single dose on day 0. For hospitalized patients; doses on day 0 and day 7)*
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Dexamethasone

Recommended for critically ill and moderately ill adult patients with suspected or confirmed COVID-19

DOSING AND PHARMACOLOGIC CONSIDERATIONS: DEXAMETHASONE

Contraindications and
Warnings

Absolute Contraindications:

Hypersensitivity to
dexamethasone®

Warnings:

May cause reactivation or
exacerbation of fungal or
latent infections (eg.
tuberculosis, Hepatitis B,
herpesvirus,
strongyloides)?-

- Refer to CATMAT
guideline
recommendations
regarding screening,
assessment and
considerations for
initiating pre-emptive
therapy in high risk
patients.

Dosing and Administration
for Management of COVID-19

Supplied as:®’
Oral: 0.5 mg, 0.75 mg, 4 mg tablets; 0.5 mg/5 mL elixir
Intravenous: 4 mg/mL, 10 mg/mL

Adult Dosing:*
6 mg PO/IV once daily for 10 days (or until discharge)'

Pediatric Dosing*:
0.15 mg/kg PO/IV once daily (maximum 6 mg) for 10 days
(or until discharge)®®

Pregnancy**: Dexamethasone crosses the placenta,
alternative equivalent corticosteroids are recommended
(see below)

Breastfeeding**: Dexamethasone is not well studied,
alternative equivalent corticosteroids are recommended
(see below)

Renal Dysfunction: Dose adjustment not required for renal

dysfunction or renal replacement therapy (IHD, CRRT)®®7°
ECMO***: Dose adjustment not requireds+%®

Hepatic Dysfunction: Dose adjustment not required®

*Pediatric bioequivalent regimens proposed in the literature:®
a) For preterm infants less than 40 weeks GA: Hydrocortisone 0.5 mg/kg IV g12h for 7 days, then 0.5 mg/kg IV once daily for 3 days

b) Prednisolone 1 mg/kg PO/NG once daily (maximum 40 mg)
c) Methylprednisolone sodium succinate 0.8 mg/kg IV once daily (maximum 32 mg)

Drug Interactions

For drug interaction information,
check Liverpool COVID-19
Interactions prior to use®

Pharmacodynamic:%°7°
- Antihyperglycemics
- Fluoroquinolones
- Ampbhotericin B (increased
hypokalemia)
- NSAID

Pharmacokinetic:®°

Dexamethasone is a substrate of

CYP3A4 (major) and P-glycoprotein
Strong inhibitors of CYP3A4:
increased dexamethasone levels

- Strong inducers of CYP3A4 (e.g.

phenytoin): reduced
dexamethasone levels

Dexamethasone is a
weak-to-moderate inducer of CYP

and may decrease levels of substrates

(e.g. caspofungin)

**Pregnancy and breastfeeding bioequivalent regimens proposed in the literature: pregnancy and breastfeeding patients.
a) Prednisolone 40 mg PO once daily or Hydrocortisone 80 mg IV BID®®
b) Inthe RECOVERY trial, 0.1% of patients were pregnant (6 patients) and none were breastfeeding.®

***In the RECOVERY trial, 16% of patients were either mechanically ventilated or receiving ECMO.%*

Last Update: February 6, 2021
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Documented
Adverse Effects

Long term side effects of
corticosteroids are likely not
observed given short duration of
treatment (10 days or until
discharge)

Common:’® "
- Hyperglycemia
- Insomnia, depression, euphoria
- Gastritis
- Impaired wound healing

Severe:’® ™
- Gl bleeding
- Psychosis, behaviour changes
- Secondary superinfections™

Monitoring
Parameters

Baseline:**"°

Blood glucose

Gl symptoms (gastritis,
ulcers, Gl bleed history)
Neuropsychiatric status
(sleep, mood, behaviour)

Ongoing: (During therapy)®®"°

Blood glucose

Gl symptoms
Neuropsychiatric status
Signs of secondary
superinfections
Additional clinical
monitoring of potentially
interacting drugs
(therapeutic drug
monitoring where
appropriate and available)
Signs of adrenal
insufficiency for patients
at risk (eg. baseline
corticosteroid use, recent
high doses of
corticosteroids)
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Interleukin-6 Inhibitors (Tocilizumab & Sarilumab)

DOSING AND PHARMACOLOGIC CONSIDERATIONS: IL-6 INHIBITORS

A single dose of tocilizumab (preferred vs. sarilumab) can be considered for critically ill patients who have been recently (i.e. within 24 h) placed on ventilatory support due to COVID-19

Contraindications and
Warnings

Contraindications in the
package insert (e.g.
thrombocytopenia,
non-COVID-19 active
infections) may not apply due
to single dose for COVID-19
vs chronic dosing.

COVID-19 clinical trials of IL-6
inhibitors have excluded:“
- platelets < 50
- AST/ALT > 5X ULN
- current or expected
neutropenia or immune
suppression (disease or
drug related)

Absolute
contraindications:Z1:727374
Tocilizumab and sarilumab:
- Hypersensitivity to either
agent or its components

Warnings:
Tocilizumab and Sarilumab:

- May cause reactivation or
exacerbation of fungal or
latent infections (eg.
tuberculosis, Hepatitis B,
herpesvirus, strongyloides)’

- Patients at risk of
gastrointestinal perforation
(e.g. concurrent diverticulitis
or concomitant NSAID or
corticosteroid use)

Last Update: February 6, 2021

Investigational COVID-19
Dosing and Administration

Supplied as:

Tocilizumab: IV (80 mg/4mL, 200 mg/10mL,

400 mg/20mL) and SQ (auto-injector and prefilled syringe)
dosage forms. IV dosage form and dosing differ from the
SQ product.

Sarilumab:150 mg/1.14 mL or 200 mg/1.14 mL solution for
SQ injection (pre-filled syringe or pen)

Doses under investigation for COVID-19:

Tocilizumab:

Adult patients: 8 mg/kg IV x1 (single dose not to exceed
800 mg) infused over 1 hour.

Some studies report repeating 1x dose in 12-48 hours™

Pediatric dosing for cytokine release syndrome (CRS):2
<30 kg: 12 mg/kg (max 800 mg)
=30kg: 8 mg/kg

Pregnancy: Potential for placental transfer, risk generally
increases as pregnancy progresses. Fetal risk cannot be
ruled out.

Breastfeeding: Expected exposure in breastmilk (no
human data), consider risk/benefit to infants

Renal Dysfunction: Dose adjustment not required
Renal Replacement Therapy: Dose adjustment not
required’

Hepatic Dysfunction: recommend to stop drug if ALT/AST
>5X ULN

ECMO: No data; may require dose adjustment on an
individualized basis

Drug Interactions

For drug interaction information,
check Liverpool COVID-19
Interactions prior to use

Tocilizumab and Sarilumab:
Pharmacodynamic:

Avoid concomitant administration of
live and inactivated vaccines

May cause additive
immunosuppression when
administered with concomitant
immunosuppressive agents

e.g. anti-TNF agents, biologic disease
modifying antirheumatic drugs
(DMARDs), tacrolimus, cyclosporine,
etc. n1.72

Pharmacokinetic:

I1-6 inhibitors may decrease serum
concentrations of CYP substrates
(effect may persist several weeks after
stopping therapy)

Table of Contents | References

Documented
Adverse Effects

Tocilizumab and Sarilumab:
Common:27273

CNS: Headache, injection site
reactions

Hepato/biliary/pancreatic:
Increased ALT/AST,
hypercholesterolemia

Hematological: Thrombocytopenia,
neutropenia (more common in
children <30kg)

Other: Infusion related reactions,
upper respiratory tract infections

(pharyngitis)

Severe:

Drug induced liver injury, some
acute liver injuries requiring
transplant?®

Hypersensitivity reactions
(anaphylaxis, SJS)

Gl perforations
Invasive infections (disseminated
fungal, TB, bacterial and viral

pathogens)&

Tocilizumab only:
Cardiac: Hypertension

Gastrointestinal: Diarrhea

Monitoring
Parameters

Tocilizumab and Sarilumab:
Baseline:Z"27°
(Recommended if feasible and
time permits)
- Latent TB (consider
IGRA/Quantiferon)
- Hepatitis B testing
- LFTs
- Lipids
- CBC with differential
(neutrophils, platelets)
- Vaccine assessment
- Consider monitoring
inflammatory biomarkers
(e.g. IL-6, ferritin, CRP,
ESR)

Ongoing:2-7278

- LFTs before redosing

- CBC with differential
(neutrophils, platelets)

- New onset infection

- Abdominal symptoms

- Infusion related reactions

Tocilizumab only:

- Signs/symptoms of CNS
demyelinating disorders
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Tocilizumab:

Pre-existing CNS
demyelinating disorders™7®

Last Update: February 6, 2021

Sarilumab:
Adult patients: 400 mg IV x1 dose”

Pediatric patients: Dosing not established in <18
years-old

Pregnancy: not recommended: Potential for placental
transfer, risk generally increases as pregnancy progresses.
Fetal risk cannot be ruled out (monograph recommends
contraception for 3 months following treatment)”®

Breastfeeding: Expected exposure in breastmilk (no
human data), consider risk/benefit to infant’®

Renal Dysfunction: Dose adjustment not required for mild
to moderate renal dysfunction; no data in severe renal
dysfunction”#”

Renal Replacement Therapy: No data

Hepatic Dysfunction: recommend to stop drug if ALT/AST
>5X ULN; no data on dose adjustment in hepatic failure

ECMO: No data; may require dose adjustment on an
individualized basis

Table of Contents | References
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Baricitinib

Not currently recommended outside of a clinical trial

DOSING AND PHARMACOLOGIC CONSIDERATIONS: BARICITINIB

Contraindications and
Warnings

Absolute Contraindications:
- Hypersensitivity to this drug
or component of the
formulation®’

Warnings:
- Avoid use in those with:
ALC <200 cells/uL
ANC <500 cells/uL
ALT/AST >5X ULN

- May increase risk of serious
infections (e.g. latent TB,
viral hepatitis)

- May increase risk of
thrombosis (study excluded
recent history of VTE), Gl
perforation, lymphoma/
malignancy

- Limited data with concurrent
use of corticosteroids*
(potential increased risk of
infection)>8

Dosing and Administration
for Management of COVID-19

Supplied as: 2 mg tablets (oral route)

Adult Dosing: (in combination with remdesivir)
4 mg PO/NG daily for 14 days or until discharge (whichever comes first)

Pediatric Dosing: Not recommended for those <18 years® **
Pregnancy: Limited data, placental transfer expected

Breastfeeding: Limited data, transfer into breast milk may be expected
Renal Dysfunction:

eGFR 30 to <60 mL/min: 2 mg PO/NG daily

eGFR 15 to <30 mL/min: 1 mg PO/NG daily®®

eGFR <15 mL/min: not recommended

Renal Replacement Therapy: not recommended

ECMO: No dose adjustment recommended

Hepatic Dysfunction: Recommend to stop drug if ALT/AST >5X ULN

* In the ACTT-2 study, only 10.9% of baricitinib patients were on concurrent steroids®

Drug Interactions

For drug interaction information,
check Liverpool COVID-19
Interactions prior to use

Pharmacodynamic:

Avoid concomitant use with
live vaccines

COVID-19 vaccine (MRNA
vaccines): may diminish the
therapeutic effect of these
vaccines®

May cause additive
immunosuppression when
administered with concomitant
immunosuppressive agents

Pharmacokinetic:

Strong OAT3 inhibitors (eg.
probenecid), may increase
baricitinib exposure

** Although not studied in setting of COVID-19, the FDA EUA outlines Pediatric Dosing (in normal renal function) based on limited data for other indications®:
> 9 years: 4 mg PO/NG daily (in combination with remdesivir)
2-8 years: 2 mg PO/NG daily (in combination with remdesivir)

Last Update: February 6, 2021
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Documented
Adverse Effects

Common:

Upper respiratory tract
infection, urinary tract
infection

Nausea

Herpes zoster infection
Increased LFTs
Increased CPK

Severe:

Liver injury
Thromboembolism
Lymphoma/malignancy
Increased lipids

Severe infections
Anemia
Lymphocytopenia
Neutropenia

Gl perforation

Monitoring
Parameters

Baseline:
- Scr/eGFR
- LFTs
- CBC
- Lipids

Onoing: (During therapy)

- Hypersensitivity
reactions

- Scr/eGFR

- LFTs

- CBC

- CPK (if symptoms of
muscle weakness/pain)

- New infections

- Abdominal symptoms

- Skin exams

- Clinical concern for
thrombosis
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Bamlanivimab

Not recommended outside of approved clinical trials

DOSING AND PHARMACOLOGIC CONSIDERATIONS: BAMLANIVIMAB

Health Canada authorization with conditions, pending results of trials to verify its clinical benefit. Patients should be advised of the nature of the authorization®
Infusion site logistics (eg. administration and monitoring requirements) should be considered prior to decision for administration of this drug 87

Contraindications and
Warnings

Absolute Contraindications:
Hypersensitivity to this drug or
component of the formulation

Warnings:

Administer in settings in which
health care providers have
immediate access to
medications to treat and
manage a severe reaction®-®

Limited data in elderly patients
>65 years old*

Last Update: February 6, 2021

Dosing and Administration
for Management of COVID-19

Refer to product monograph for details regarding specific
instructions regarding dilution, reconstitution and administration
(eg. filter, flushing, monitoring)®®

Supplied as:
Solution for IV infusion: 700 mg/20 mL (20 mL) (preservative
free)

Treatment Dosing:

Adults =40 kg: 700 mg IV x1 (over 60min). Administer as soon
as possible after a positive SARS-CoV-2 test and within 10
days of symptom onset®88#°

Pediatrics =40 kg: safety and efficacy has not been
established; not recommended due to current lack of safety and
efficacy data®

Adults and Pediatrics <40 kg: not recommended

Prophylaxis Adult Dosing: Currently under investigation**

Pregnancy: Potential for placental transfer, unknown risk to
fetus

Breastfeeding: exposure in breastmilk theorized to be limited
due to large molecule size (no human data), consider
risk/benefit to infant®

Renal Dysfunction: No dosage adjustment recommended

ECMO: No data available

Drug Interactions

For drug interaction information,
check Liverpool COVID-19
Interactions prior to use?

Pharmacodynamic:®

- COVID-19 vaccine (adenovirus
vector and mRNA vaccines):
delay administration of these
vaccines until at least 90 days
after treatment with
bamlanivimab (may diminish the
therapeutic effect of these
vaccines)

Pharmacokinetic: N/A

Table of Contents | References

Documented
Adverse Effects

Common:®®

Infusion related reactions
Dizziness

Headache

Pruritus

Severe:®

Hypersensitivity including Type |
hypersensitivity reaction
anaphylaxis, flushing and facial
swelling

Infusion related reactions

Monitoring
Parameters

Baseline: N/A

Ongoing:
(During therapy)

Infusion-related

reactions (e.g. fever,
chills, hypotension,
rash, pruritus), and

hypersensitivity/

anaphylaxis during

infusion and for 1
hour following

completion of infusion

completion®®
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DOSING AND PHARMACOLOGIC CONSIDERATIONS: BAMLANIVIMAB

Hepatic Dysfunction: No dosage adjustment recommended
(not studied in moderate/severe)

* The BLAZE-1 randomized controlled trial (bamlanivimab +/- etesivimab vs placebo) in Mild to Moderate COVID-19 only included a very small number of elderly patients: =65 years old (11%), and >75 years old (3%)%88°

Elderly patients =65 years old who received bamlanivimab monotherapy (n; % of study group): 700mg (11; 10.9%), 2800mg (8; 7.5%), 7000mg (14; 13.9%)
Elderly patients =65 years old who received combination therapy, bamlanivimab 2800mg + eteseivimab 2800mg = 13% (11.6%)

** The BLAZE-2 randomized controlled trial is still underway (phase 3, bamlanivimab +/- etesivimab vs placebo) studying prevention of SARS-CoV-2 infection and COVID-19 in skilled nursing and assisted living facility
residents and staff (with at least one confirmed case of SARS-CoV-2 infection among residents or facility staff no more than 7 days prior to randomization).*
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