
 

 

Dosing and Pharmacologic Considerations  

for Medications Under Investigation Against COVID-19 
 
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​. While it provides collated information on dosing regimens, relative contraindications, and other pharmacotherapy 
considerations for medications that are currently being investigated as therapy against COVID-19, 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. All 
pharmacological therapies against COVID-19 are still experimental, and their therapeutic benefit has not been established. As such, the 
Guidelines currently do not recommend that these agents be routinely used outside of clinical trials for COVID-19. Should they be utilized, 
however, clinicians must 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 Note 

 Drug availability may be limited by shortages or allocations.​ It is advised that drug access be verified prior to considering the use of any 
of these agents as availability continues to be an evolving issue. 

 

 
Click below to jump to the relevant section: 
 

Antiviral Therapy 

● Remdesivir 

● Lopinavir/Ritonavir: Kaletra (LPV/r) 

● Hydroxychloroquine sulfate 

Immunomodulatory Therapy 

● Tocilizumab 
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DOSING AND PHARMACOLOGIC CONSIDERATIONS: REMDESIVIR 

Remdesivir 
Note: not approved by Health Canada (Online application for access ​available here​) 

Contraindications and 
Warnings 

Investigational COVID-19 Dosing and 
Administration 

Drug Interactions  
For more information: 

Liverpool COVID-19 
Interactions 

Documented Adverse 
Effects 

Monitoring 
Parameters 

Absolute 
Contraindications: 
Unknown 
 
Warnings: 
Based on clinical trial 
exclusion criteria, use with 
caution if evidence of:​1  
- Multi-organ failure 
- Vasopressor 

requirement to 
maintain blood 
pressure 

- ALT levels >5X ULN 
- Creatinine clearance 

<30 mL/min 
- Dialysis or CRRT 
- Use of other 

experimental antiviral 
agents for COVID-19 

Supplied as: ​100mg IV vials 
 
Pediatric and Adult Dosing:​1​,2  
 
<40 kg:​ 5 mg/kg ​loading ​dose; then 2.5 mg/kg IV 
q24h  
 
≥40 kg:​ 200 mg IV x1; then 100 mg IV q24h  
 
Possible 5 day duration for fast responders 
(currently in trials vs. 10 days) 
 
Pregnancy: ​No data; being actively studied in 
this population 
 
Breastfeeding: ​No data 
 
Renal Dysfunction:​ No data 
Renal Replacement Therapy​: No data​3 
 
Hepatic Dysfunction:​ No data 
 
Extracorporeal membrane oxygenation 
(ECMO): ​No​ ​dosing guidance available​* 

Check relevant drug 
interaction resource 
prior to use (see link 
in heading)  
 
Avoid strong inducers 
of CYP enzymes (such 
as rifampin)​4 
 
 

Preclinical studies 
indicate transient grade 
1 or grade 2 increases 
in AST and ALT​5,6  
 
Acute kidney injury​6,7 
 
Hypotension and 
cardiac arrest have 
been reported during 
loading dose.​7 

 
Serious adverse events 
from preliminary clinical 
data:​6  

- Multiple-organ 
dysfunction 
syndrome 

- Septic shock 
- Hypotension  

Investigational agent 
with relatively unknown 
adverse event profile.  
 
Ongoing: ​(During 
therapy) 
- CBC 
- Electrolytes 
- Renal function 
- LFTs 

 
As usage of remdesivir 
will be limited to Gilead 
expanded access 
and/or the Special 
Access Program, or 
clinical trials - 
monitoring parameters 
will be defined by the 
company.​1 

  
Once reliable toxicity 
data becomes 
available, this 
document will be 
updated.  

 
*​During compassionate use of standard dose remdesivir in 4 patients on ECMO, 3 out of 4 patients remained alive at 21 days. No conclusion of dose appropriateness can 
be derived from this data.​6 
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DOSING AND PHARMACOLOGIC CONSIDERATIONS: LOPINAVIR/RITONAVIR 
 

Lopinavir/Ritonavir: Kaletra (LPV/r) 

Contraindications and 
Warnings 

Investigational COVID-19 Dosing and 
Administration 

Drug Interactions  
For more information: 

Liverpool COVID-19 
Interactions 

Documented Adverse 
Effects 

Monitoring 
Parameters 

Absolute 
Contraindications: 
Oral solution 
contraindicated in 
pregnancy and 
hepatic/renal impairment 
due to risk of excipients 
(ethanol and propylene 
glycol) accumulation and 
toxicity​8   
 
Known hypersensitivity to 
any of LPV/r ingredients 
 
Warnings: 
Significant drug 
interactions (see drug 
interactions column)​9  
 
Avoid use in solid organ 
transplant, and patients 
receiving GVHD 
treatment or prophylaxis 
due to significant drug 
interactions with 
immunosuppressants 
 
Immediate initiation of 
ART for newly diagnosed 
HIV in patients with 
COVID is generally not 
recommended. LPV/r 
monotherapy or 
substitution in an existing 

Supplied as: ​film-coated tablets (100mg LPV/25mg r, 
200mg LPV/50mg r), oral solution (80mg LPV/ 
20mg/mL r) 
 

Pediatric Dosing:​11 
<6 months:​ 300 mg/m​2​/dose LPV PO BID  
(Dose limit: 800 mg /day) 
6 months to 12 yrs:​ 230-300 mg/m​2​/dose LPV PO 
BID  (Dose limit: 800 mg/day) 
>12 yrs or ≥35 kg​: 400 mg LPV PO BID 
Alternative Pediatric Dosing:  
10 mg/kg/dose LPV PO BID (maximum  
800 mg/day) 
 

Adult Dosing:​ 400 mg/100 mg PO BID (up to 10-14 
days)​12​13  
 
Pregnancy:​ 400 mg/100 mg PO BID​14 

- Generally considered safe in pregnancy – low 
placental transfer, unknown teratogenicity​15  

- Oral solution contraindicated in pregnancy 
  

Breastfeeding:​ Limited data; excreted in low 
quantities in breastmilk and considered to be safe​8 

 
Renal Dysfunction:​ Dose adjustment not required 
Renal Replacement Therapy​: Dose adjustment not 
required​3 

 
Hepatic Dysfunction: ​Oral solution should be used 
with caution 
 

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

Administration:  

Check relevant drug 
interaction resource 
prior to use (see link 
in heading)​ ​9​,​14​,​15 
 
LPV/r are strong 
inhibitors and 
substrates of CYP3A4 
and P-glycoprotein, 
and can result in 
significant drug 
interactions 
 
Note: 
If used in solid organ 
transplant patients 
concomitantly 
receiving 
immunosuppressive 
agents (eg. tacrolimus, 
cyclosporine), consider 
dose adjustment​* 
 
 

Common:   
Gastrointestinal​: 
- Diarrhea 
- Nausea/vomiting 

  
Severe:   
- Liver dysfunction 
- Pancreatitis 
- Arrhythmias  
- Hypersensitivity 
- Neutropenia and 

thrombocytopenia 
(may be 
exacerbated in 
patients at risk for 
neutropenia eg. 
cancer 
chemotherapy) 

 

Baseline:​5 

- ECG  
- LFTs 
- Cholesterol and 

triglycerides​**  
 
Ongoing:​ (weekly if in 
hospital) 
- ECG  
- LFTs  
- Skin rash 
- Blood glucose 
- Additional clinical 

monitoring of 
potentially 
interacting drugs 
(therapeutic drug 
monitoring where 
appropriate and 
available)  

 
 
 
 

Last Update: April 27, 2020 ​Table of Contents           3 

https://www.covid19-druginteractions.org/
https://www.covid19-druginteractions.org/
http://www.sickkids.ca/Pharmacy/SickKids-Drug-Handbook-and-Formulary/index.html
https://www.nejm.org/doi/full/10.1056/NEJMoa2001282
http://www.gov.cn/zhengce/zhengceku/2020-03/04/content_5486705.htm
https://aidsinfo.nih.gov/contentfiles/glchunk/glchunk_212.pdf
https://hivclinic.ca/
https://www.abbvie.ca/content/dam/abbvie-dotcom/ca/en/documents/products/KALETRA_PM_EN.pdf
http://www.nephjc.com/news/covidaki
https://liverpool-covid19.s3.eu-west-2.amazonaws.com/aisiw0k8w5a4kc003azu7p3tsll6?response-content-disposition=inline%3B%20filename%3D%22Covid_InteractionSummary_Web_2020_Mar20.pdf%22%3B%20filename%2A%3DUTF-8%27%27Covid_InteractionSummary_Web_2020_Mar20.pdf&response-content-type=application%2Fpdf&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Credential=AKIAI7XER5GUPWKQNOYA%2F20200402%2Feu-west-2%2Fs3%2Faws4_request&X-Amz-Date=20200402T012112Z&X-Amz-Expires=300&X-Amz-SignedHeaders=host&X-Amz-Signature=43df1a6f95820b8ec5b244eab5bb3e6e8b82172aab690a812e4ad5da5ea2a2ec
https://aidsinfo.nih.gov/contentfiles/glchunk/glchunk_212.pdf
https://hivclinic.ca/
https://www.abbvie.ca/content/dam/abbvie-dotcom/ca/en/documents/products/KALETRA_PM_EN.pdf


DOSING AND PHARMACOLOGIC CONSIDERATIONS: LOPINAVIR/RITONAVIR 
 

ART regimen is not 
recommended. 
Consultation with an HIV 
expert is recommended.  
 
Caution in patients with 
known prolonged QT 
interval​10  

- Oral solution should be taken with food  
- Tablets can be taken with or without food 
- Avoid crushing tablets due to ~46% decreased 

absorption​16   

- Use oral solution if possible - note oral solution is 
incompatible with polyurethane enteral feeding 
tubes​17​,​18   

- If NG administration required and unable to use 
solution, consider crushing tablets and increasing 
dose​17​ or alternate formulation within a study 
protocol.​23 

 
* ​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 (eg. propofol) 
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DOSING AND PHARMACOLOGIC CONSIDERATIONS: HYDROXYCHLOROQUINE 

 

Hydroxychloroquine sulfate (HCQ) 

Contraindications and 
Warnings 

Investigational COVID-19 Dosing and 
Administration 

Drug Interactions  
For more information: 

Liverpool COVID-19 
Interactions  

Documented Adverse 
Effects 

Monitoring 
Parameters 

Absolute 
Contraindications:​19,20,21 
Hypersensitivity to 
aminoquinoline 
derivatives 
 
Pre-existing retinopathy 
 
Warnings:​19,20,​21 
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) 
 
 
 
 

Supplied as:​ 200mg PO tablets 

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

Most adult regimens include: 
- A loading dose of 800-1600 mg, followed 

by a total daily dose of 400-800 mg, 
divided BID or TID for 5-10 days​22,23,24,25,26,27 

 
Pediatric Dosing​:​** 
Most experts recommend a dosing regimen 
that includes: 
- A loading dose on Day 1 and a total 

duration of no more than 5 days​28,​29​,30 
 
Pregnancy:​ No dose adjustment; may be 
administered during pregnancy. Current 
evidence suggests that hydroxychloroquine 
crosses the placenta, but is likely safe in 
pregnancy​.​ ​31​,​32​,33 

 

Breastfeeding:​ Excreted in low quantities in 
breastmilk and considered to be safe​19 
 

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​3 

 

Hepatic Dysfunction: ​Dose adjustment not 
required 

Check relevant drug 
interaction resource 
prior to use (see header 
for link) 
 
Pharmacodynamic:​4​,19,20,​21 
- 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  

 
 
 
 

Common:​19,20,​21​,34 
Gastrointestinal: 
Abdominal pain, nausea 
(may take with food to 
alleviate) 
 
Ophthalmic:​ Blurring of 
vision, diminished colour 
vision (dose dependent) 
 
CNS:​ Headache, dizziness, 
nervousness, vivid dreams, 
insomnia 
 
Endocrine:​ Hypoglycemia 
 
Dermatologic:​ Skin rash, 
pruritus 
 
Severe:​19,20,​21 
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 

Baseline:​19,20,​21 
- ECG  
- LFTs 
- Blood Glucose  
 
Ongoing:​ (weekly if in 
hospital) 
- ECG  
- LFTs  
- Blood Glucose 

(may need to 
increase 
monitoring while 
on HCQ in 
patients with 
diabetes) 

- Renal Function  
 

Last Update: April 27, 2020 ​Table of Contents           5 

https://www.covid19-druginteractions.org/
https://www.covid19-druginteractions.org/
http://products.sanofi.ca/en/plaquenil.pdf
https://www.medrxiv.org/content/10.1101/2020.03.22.20040758v2
https://www.ncbi.nlm.nih.gov/pubmed/19439078
https://onlinelibrary.wiley.com/doi/epdf/10.1002/art.22159
http://www.nephjc.com/news/covidaki
https://liverpool-covid19.s3.eu-west-2.amazonaws.com/aisiw0k8w5a4kc003azu7p3tsll6?response-content-disposition=inline%3B%20filename%3D%22Covid_InteractionSummary_Web_2020_Mar20.pdf%22%3B%20filename%2A%3DUTF-8%27%27Covid_InteractionSummary_Web_2020_Mar20.pdf&response-content-type=application%2Fpdf&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Credential=AKIAI7XER5GUPWKQNOYA%2F20200402%2Feu-west-2%2Fs3%2Faws4_request&X-Amz-Date=20200402T012112Z&X-Amz-Expires=300&X-Amz-SignedHeaders=host&X-Amz-Signature=43df1a6f95820b8ec5b244eab5bb3e6e8b82172aab690a812e4ad5da5ea2a2ec
http://products.sanofi.ca/en/plaquenil.pdf
http://products.sanofi.ca/en/plaquenil.pdf
http://products.sanofi.ca/en/plaquenil.pdf
http://products.sanofi.ca/en/plaquenil.pdf


DOSING AND PHARMACOLOGIC CONSIDERATIONS: HYDROXYCHLOROQUINE 

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 

- Oral suspension may be compounded by 
pharmacy if required  

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).  

 
 
* 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​22  
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)​23 
c) French publication: 200 mg PO TID x 10 days​24 
d) Chinese pilot trial: 400 mg PO daily x 5 days​25 
e) Canadian arm of REMAP-CAP: 400 mg PO q8h x 9 doses, then 200 mg PO q12h to max of 10 days​26 
f) Pharmacokinetic modelling study: 800 mg once daily on day 1, followed by 200 mg BID for 7 days​27  

 
** 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)​28,​29 

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)​30 
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DOSING AND PHARMACOLOGIC CONSIDERATIONS: TOCILIZUMAB 

 

Tocilizumab 

Contraindications 
and Warnings  

Investigational COVID-19 Dosing and 
Administration 

Drug Interactions  
For more information: 

Liverpool COVID-19 Interactions  

Documented Adverse 
Effects  Monitoring Parameters 

Contraindications in 
the package insert 
may not apply (eg. 
thrombocytopenia) in 
the setting of 
COVID-19  
 
Absolute 
contraindications: 
- Patients with 

other active 
infections (ie. 
ideal to test and 
treat latent 
tuberculosis 
prior to 
dosing)​35,36 

 
Warnings: 
- Pre-existing CNS 

demyelinating 
disorders 

 

Supplied as: ​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. 
 
Doses under investigation for COVID-19: 
a) ​Adult Patients: ​400 mg IV x1​37 
b) ​Pediatric and Adult Patients:​ 4-8 mg/kg IV 
x1 (single dose not to exceed 800 mg, or may 
use 400 mg standard dose) infused over 1 hour, 
may repeat 1x dose in 12 hours​38   

 
Pediatric and Adult dosing for cytokine 
release syndrome (CRS):​39  
<30kg: ​12 mg/kg (max 800 mg) 
≥30kg:​ 8 mg/kg (max 800mg) 
May repeat up to 3 doses (at least 8h apart) if no 
clinical improvement after first dose 

 

Pregnancy: ​Potential for placental transfer, risk 
generally increases as pregnancy progresses 
 

Breastfeeding: ​Expected exposure in 
breastmilk (no human data), consider 
risk/benefit to infant​40 
 

Renal Dysfunction:​ Dose adjustment not 
required 
Renal Replacement Therapy​: Dose adjustment 
not required​3 

 

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

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

Check relevant drug 
interaction resource prior 
to use (see link in 
heading)  
 
Pharmacodynamic: 
May cause additive 
immunosuppression when 
administered with 
concomitant 
immunosuppressive agents  
eg. anti-TNF agents, 
biologic disease modifying 
antirheumatic drugs 
(DMARDs), tacrolimus, 
cyclosporine, etc.​ ​4​,​35​,36 
 

Pharmacokinetic: 
Tocilizumab may decrease 
serum concentrations of 
CYP substrates (effect may 
persist several weeks after 
stopping therapy) 
 
Other: 
Avoid concomitant 
administration of live and 
inactivated vaccines 
 
 

Common:​35​,36 

CNS​: Headache 
 

Cardiac​: Hypertension 
 

Gastrointestinal​: Diarrhea 
 

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

 

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

Other: ​Infusion related 
reactions, nasopharyngitis  
 
Severe: 
Drug induced liver injury, 
some acute liver injuries 
requiring transplant​41  
 

Hypersensitivity reactions 
(anaphylaxis, SJS) 
 

GI perforations  
 

Invasive infections 
(disseminated fungal, TB, 
bacterial and viral 
pathogens)​42 

Baseline:​35​,36 

(Recommended if 
feasible and time permits) 
- Latent TB (consider 

IGRA/Quanitferon) 
- Hepatitis B testing 
- LFTs  
- Lipids  
- CBC with differential 

(neutrophils, platelets) 
- Vaccine assessment 
- Consider monitoring 

inflammatory 
biomarkers (IL-6, 
ferritin, CRP, ESR, 
etc) 

 
Ongoing:​35​,36 
- LFTs before redosing 
- CBC with differential 

(neutrophils, platelets) 
- New onset infection 
- Abdominal symptoms 
- Signs/symptoms of 

CNS demyelinating 
disorders 

- Infusion related 
reactions 
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