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• Provide an update on the epidemiology and characteristics of 

critically ill patients with COVID-19.

• Outline the latest evidence for clinical management of 

critically ill patients with COVID-19. 

• Discuss major research gaps to reduce mortality and other 

outcomes for critically ill patients with COVID-19.

Objectives
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Epidemiology

https://www.who.int/docs/default-source/coronaviruse/situation-

reports/20200907-weekly-epi-update-4.pdf?sfvrsn=f5f607ee_2





ICU data - UK



ICU data - UK



Hospital data - Canada



ICU Data - Canada

(n=328)

Total ICU mortality – 26%

Mechanical ventilation mortality – 31%



Clinical Manifestations & Syndromes 

Associated with COVID-19

N=811, submitted



N=811, submitted

Co-morbidities in hospitalized patients 

with COVID-19



Mechanisms of 

Injury

• Predominantly respiratory presentation

• Binding of virus to ACE2 receptor

• Replication and release of virus

• Infection of Type II pneumatocytes

• T lymphocyte, monocyte, neutrophil 

• TNF-a, IL-1, 6 release

• Increased vascular permeability

• Thickened Alveolar Interstitium

• Hyaline membrane formation

• Activation of Coagulation

• Hypoxia, work of breathing

doi.org/10.1016/ S2213-2600(20)30076-X



COVID-19 related pulmonary Inflammation

https://doi.org/10.1016/S0140-6736(20)30183-5 



Pulmonary Pathophysiology: 

Interstitial mononuclear inflammatory infiltrates 

dominated by lymphocytes

doi.org/10.1016/ S2213-2600(20)30076-X



Science, 2020



Autopsy studies

• Virus detected in a variety of organs

• Discrepancy in local viral burden and local inflammatory profile

• Lungs – lots of inflammation, little virus

• Gut, kidneys – lots of virus, little inflammation





Therapeutics



Pharmacologic Treatments for Coronavirus Disease 2019 (COVID-19): A Review

JAMA. 2020;323(18):1824-1836. doi:10.1001/jama.2020.6019

Glucocorticoids





Hydroxychloroquine



https://doi.org/10.1016/j.ijantimicag.2020.105949



EudraCT 2020-001113-21



medRxiv preprint doi: https://doi.org/10.1101/2020.07.15.20151852.this version posted July 15, 2020. 



medRxiv preprint doi: https://doi.org/10.1101/2020.07.15.20151852.this version posted July 15, 2020. 





Lopinavir-Ritonavir



• 1596 patients randomised to lopinavir-ritonavir 

3376 patients randomised to usual care

• 28-day mortality (22.1% l-r vs. 21.3% usual care) 

Relative risk 1.04 [95% CI 0.91- 1.18] p=0.58) 

• No beneficial effects on the risk of progression to 

mechanical ventilation or length of hospital stay

• Results consistent in different subgroups of 

patients 

RECOVERY TRIAL: lopinavir-ritonavir

www.recoverytrial.net/files/lopinavir-ritonavir-recovery-statement-29062020_final.pdf



Findings 86 were randomly assigned to the combination group and 41 were to the control.

The combination group had a significantly shorter median time from start of study treatment 

to negative nasopharyngeal swab (7 days [IQR 5–11]) than the control group (12 days [8–15]; 

hazard ratio 4·37 [95% CI 1·86–10·24], p=0·0010).  No patients died during the study. 

Interpretation Early triple antiviral therapy was safe and superior to lopinavir–ritonavir alone 

in alleviating symptoms and shortening the duration of viral shedding and hospital stay in 

patients with mild to moderate COVID-19. Future clinical study of a double antiviral therapy 

with interferon beta-1b as a backbone is warranted. 



Remdesivir



Research Update

Remdesivir, a nucleotide analogue 

prodrug that inhibits viral RNA 

polymerases, has shown in vitro 

activity against SARS-CoV-2.

Remdesivir - compassionate-use –

was given to patients hospitalized 

with Covid-19.

Of the 61 patients who received 

remdesivir, 8 could not be analyzed 

DOI: 10.1056/NEJMoa2007016



The Lancet Volume 395, Issue 10236, 2020,1569-1578 



JH Beigel et al. N Engl J Med 2020. DOI: 10.1056/NEJMoa2007764



JH Beigel et al. N Engl J Med 2020. DOI: 10.1056/NEJMoa2007764

Kaplan–Meier 

Estimates of 

Cumulative 

Recoveries.



Time to Recovery According to Subgroup

JH Beigel et al. N Engl J Med 2020. DOI: 10.1056/NEJMoa2007764





Remdesivir Trial vs. SoC – still enrolling



: Treatments for COVID-19 (CATCO)

NCT04330690



Corticosteroids



Clinical Characteristics of 138 Hospitalized Patients With 2019 Novel Coronavirus–Infected Pneumonia in 

Wuhan, China

JAMA. 2020;323(11):1061-1069. doi:10.1001/jama.2020.1585

Glucocorticoids were commonly used to Treat COVID-19

Initial COVID-19 Management



https://isaric.tghn.org

International Severe Acute Respiratory & Emerging Infection Consortium 

85973 patients 

545 sites 

42 countries 



Early supportive therapy and monitoring

supplemental oxygen to patients with SARI, respiratory distress, hypoxaemia, or shock

Use conservative fluid management in patients with SARI when no evidence of shock

Give empiric antimicrobials for all likely pathogens causing SARI

Do not routinely give systemic corticosteroids for viral pneumonia outside clinical trials

Closely monitor patients with SARI for signs of clinical deterioration

Understand co-morbid conditions to tailor management 

Communicate early with patient and family

Clinical management of severe acute respiratory 

infection when COVID-19 infection is suspected
Interim guidance   March 10, 2020

WHO/nCoV/Clinical/2020.2



Clinical Trials Were Needed



The RECOVERY Collaborative Group. N Engl J Med 2020. DOI:10.1056/NEJMoa2021436

Randomly assigned 2104 patients with COVID-19 to dexamethasone 

6 mg daily for up to 10 days vs 4321 to usual care



RECOVERY TRIAL 

The RECOVERY Collaborative Group. N Engl J Med 2020. DOI:10.1056/NEJMoa2021436



RECOVERY TRIAL 

The RECOVERY Collaborative Group. N Engl J Med 2020. DOI:10.1056/NEJMoa2021436



Association Between Administration of Systemic Corticosteroids and Mortality Among Critically Ill Patients 

With COVID-19: A Meta-analysis

JAMA. Published online  September 02, 2020. doi:10.1001/jama.2020.17023



Association Between Administration of Systemic Corticosteroids and Mortality Among Critically Ill Patients 

With COVID-19: A Meta-analysis

JAMA. Published online  September 02, 2020. doi:10.1001/jama.2020.17023



Association Between Administration of Systemic Corticosteroids and Mortality Among Critically Ill Patients 

With COVID-19: A Meta-analysis

JAMA. Published online  September 02, 2020. doi:10.1001/jama.2020.17023



The Bottom Line

• Glucocorticoids appear to increase survival for 

patients with COVID-19

• Effects may be greatest among those who 

have high severity of illness

• The effect appears similar among many 

formulations

• Glucocorticoids are now standard of care for 

sick hospitalized patients with COVID-19



Anti-interleukins



Inflammatory Markers in ICU Patients with COVID-19 
Wang Y. AJRCCM 10.1164/rccm.202003-0736LE

Initial reports highlighted higher inflammatory marker levels in sicker patients with COVID-19



Cytokine Levels in Critically Ill Patients With COVID-19 and Other Conditions

JAMA. Published online  September 03, 2020. doi:10.1001/jama.2020.17052

Critically ill patients with COVID-19 & ARDS had lower circulating cytokine levels than 

patients with bacterial sepsis and similar to other critically ill patients. 

…but, COVID-19 now appears not to be typically characterized by cytokine storm



Actemra/RoActemra (tocilizumab)

Roche provides an update on the phase III COVACTA trial of 

Actemra/RoActemra in hospitalised patients with severe COVID-

19 associated pneumonia

• COVACTA trial did not meet its primary endpoint of improved 

clinical status in patients with COVID-19 associated pneumonia, 

or the key secondary endpoint of reduced patient mortality

• Primary endpoint not met: 7-category ordinal scale at 4 weesk

(p=0.36; odds ratio [95% CI] = 1.19 [0.81, 1.76]

• No difference in secondary endpoints 

https://www.roche.com/investors/updates/inv-

update-2020-07-29.htm



Sarilumab (Kevzara)
Sanofi provides update on Kevzara® (sarilumab) Phase 3 trial in 

severe and critically ill COVID-19 patients outside the U.S. 

• PARIS – September 1, 2020 – Sanofi today announced that 

the global Phase 3 trial investigating intravenously 

administered Kevzara® (sarilumab) at a dose of 200 mg or 400 

mg[a] in severely or critically ill[b] patients hospitalized with 

COVID-19 did not meet its primary endpoint and key 

secondary endpoint when Kevzara was compared to placebo 

added to usual hospital care. The 420-patient randomized trial 

was conducted outside the U.S. in Argentina, Brazil, Canada, 

Chile, France, Germany, Israel, Italy, Japan, Russia and Spain 

(86 in placebo, 161 in 200 mg, and 173 in 400 mg arms). 
https://www.sanofi.com/en/media-room/press-

releases/2020



Sarilumab (Kevzara)

Sanofi and Regeneron provide update on Kevzara® 
(sarilumab) Phase 3 U.S. trial in COVID-19 patients

• PARIS and TARRYTOWN, N.Y. - July 2, 2020 – Sanofi 

and Regeneron Pharmaceuticals, Inc. (NASDAQ: REGN) 
today announced that the U.S. Phase 3 trial of Kevzara® 
(sarilumab) 400 mg in COVID-19 patients requiring 
mechanical ventilation did not meet its primary and 
key secondary endpoints when Kevzara was added to 
best supportive care compared to best supportive care 

alone (placebo). 

https://www.sanofi.com/en/media-room/press-

releases/2020



Antibody Mediated Therapies



Convalescent Plasma



JAMA. doi:10.1001/jama.2020.4783

32 studies of SARS coronavirus and severe influenza: reduction in 

mortality, especially when plasma administered early.

JID 2015:211.Mair-Jenkins et al



A Randomized, Open-Label Trial of 

CONvalescent Plasma for Hospitalized 

Adults With Acute COVID-19 Respiratory 

Illness:CONCOR-1
Donald Arnold, Philippe Bégin, Jeannie Callum   

Two Arms (2:1 Allocation)

Arm 1: COVID-19 CP  500ml

Arm 2: Standard of care 

n=1200 patients 

Primary Outcome: Intubation or hospital mortality 30 days.



Convalescent Plasma - CCCTG 



Monoclonal Antibodies



One Lilly press release yesterday in 

outpatients…



Anticoagulation





ATTACC: Antithrombotic Therapy to 

Ameliorate Complications of COVID-19



Research question: In patients treated in the ICU for 

sepsis with vasopressors, what is the effect of high-dose 

intravenous vitamin C (50 mg/kg/dose) q6h for 96h, vs. 

placebo, on the primary outcome of mortality or 

persistent organ dysfunction (mechanical ventilation, 

new dialysis, vasopressors) at 28 days?

Sample size: 800

the LOVIT trial

Lessening Organ Dysfunction with VITamin C Trial
François Lamontagne & Neill Adhikari



Other Therapies and Trials to Mention?

• Interferon-beta-1a, 

• interleukin-1 receptor antagonist (Anakinra)

• …..





Ventilation & Oxygenation Controversies



Ventilation & Oxygenation 

more evidence needed

https://www.canada.ca/en/public-health/services/diseases/2019-novel-coronavirus-

infection/clinical-management-covid-19.html#a71



Dispersion of High-flow Oxygen

N Engl J Med 2004;351. Fowler RA, Ilan R, Scales DC.

Nosocomial Transmission



https://www.canada.ca/en/public-health/services/diseases/2019-novel-coronavirus-

infection/clinical-management-covid-19.html#a71





srinivas.murthy@cw.bc.ca

@srinmurthy99

rob.fowler@sunnybrook.ca

mailto:srinivas.murthy@cw.bc.ca
mailto:rob.fowler@sunnybrook.ca


Questions? 



Please enter one thing you have learned from 

todays presentation into the chat box



Please take a few moments following the webinar to complete 

the evaluation form.

The Survey has also been linked in the chat box prior to the end 

of the webinar.

An email will be sent to you tomorrow with a survey link.

We Appreciate Your Feedback

Accreditation 
This activity is eligible for MOC section 1 credits as an unaccredited group 

learning activity. Please note that unaccredited group learning activities 

are only eligible for 0.5 credits for every hour of learning, with a maximum 

of 50 credits per cycle. If you have any questions about how to enter 

these credits into Mainport, please contact the Royal College Service 

Centre at cpd@royalcollege.ca

mailto:cpd@royalcollege.ca


Upcoming Events
Stay tuned for more CUPA-T.E.A 

(Clinical Updates from PHAC and AMMI Canada) in October!

Thank you for joining us!

A recording of all the CUPA-T.E.A webinars are available on 

the AMMI Canada Website (ammi.ca) 

under the Clinical Update tab. 



Supplemental Slides



Clinical Management of Patients with COVID-19

– Section 5.0 Management of Mild COVID-19

– Section 6.0 Management of Moderate COVID-19

– Section 7.0  Management of Severe COVID-19

– Section 8.0 Management of critical COVID-19

 

  Do – the intervention is beneficial (strong recommendation) OR the 

intervention is a best practice statement 

   Don’t – the intervention is known to be harmful. 

   Consider – the intervention may be beneficial in selected patients (conditional 

recommendation) OR be careful when considering this intervention. 

Coding for interventions:



Section 5.0   Management of Mild COVID-19

Patients with mild disease do not require hospitalization, unless there is concern for rapid 

deterioration or an inability to return promptly to hospital.

Isolation is necessary to contain virus transmission. All patients cared for outside hospital should

be instructed to follow public health protocols for self-isolation and return to hospital if symptoms 

worsen. Self-isolation protocols are available from PHAC and provincial/territorial and local public 

health departments.

Provide patients with mild COVID-19 information on symptomatic treatment.

antipyretics for fever and aches, hydration, monitoring their symptoms.

Counsel patients with mild COVID-19 and their caregivers about the signs and symptoms of 

complications that should prompt urgent care. If they develop symptoms like difficulty breathing, 

pain or pressure in the chest, confusion, drowsiness, or weakness, they should seek follow-up care.

Antibiotics should not be prescribed to patients with suspected or confirmed mild COVID-19 

unless there is clinical suspicion of a bacterial infection.



Section 6.0   Management of Moderate COVID-19

Patients with moderate suspected or confirmed COVID-19 (i.e. with clinical signs 
of pneumonia but no signs of severe pneumonia, including SpO2 ≥ 90% on room 
air) who are not determined to be at high risk of deterioration may not require 
hospitalization, but they should be isolated.

The decision regarding the location of care should be made on a case-by-case basis and will 
depend on the clinical presentation, requirement for supportive care, potential risk factors for 
severe disease, and conditions at home, including the presence of vulnerable persons in the 
household.

For patients at high risk for deterioration, admission to hospital should be considered. 

The median time to acute respiratory distress syndrome (ARDS) ranges from 8 to 12 days.

Lymphopenia, neutrophilia, elevated serum alanine aminotransferase and aspartate 
aminotransferase levels, elevated lactate dehydrogenase, high CRP, and high ferritin levels 
may be associated with greater illness severity.

Antibiotics should not be prescribed to patients with suspected or confirmed 
moderate COVID-19 unless there is clinical suspicion of a bacterial infection.

https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-guidance-management-patients.html


Section 7.0   Management of Severe COVID-19

7.1 Oxygen Therapy and Monitoring

Give supplemental oxygen therapy immediately to patients with COVID-19 who have severe

acute respiratory infection and respiratory distress, hypoxaemia or shock, and target saturations

of 90-96% SpO2 during resuscitation.

Closely monitor patients with COVID-19 for signs of clinical deterioration, such as rapidly

progressive respiratory failure or shock and respond immediately with supportive care

interventions.

Understand the patient’s co-morbid conditions and tailor management accordingly.

Use conservative fluid management in patients with severe acute respiratory infection when

there is no evidence of shock.

7.2 Treatment of Co-infections

Give empiric antimicrobials to treat all likely pathogens causing severe acute respiratory 

infection and sepsis as soon as possible, within 1 hour of initial patient assessment for patients 

with sepsis.

Frequently re-evaluate and de-escalate empiric therapy where possible on the basis of 

microbiology results and clinical judgment.



Section 8.0 Management of Critical COVID-19

8.1 Acute Respiratory Distress Syndrome (ARDS)

Recognize severe hypoxemic respiratory failure when a patient with respiratory distress is failing standard oxygen 

therapy and prepare to provide advanced oxygen/ventilatory support.

Endotracheal intubation should be performed by a trained and experienced provider using airborne precautions.

Among hospitalized adult patients who have COVID-19 and require supplemental oxygen or mechanical ventilation,

clinicians should strongly consider dexamethasone 6 mg IV daily for 10 days (or until off oxygen or discharge if

earlier) or equivalent glucocorticoid dose.

Recommendations for mechanically ventilated adult and pediatric patients with ARDS:

Implement mechanical ventilation using lower tidal volumes (4–8 mL/kg predicted body weight [PBW]) and lower

inspiratory pressures (plateau pressure < 30 cmH2O).

In adult patients with severe ARDS, prone ventilation for 12- 16 hours per day should be considered.

Use a conservative fluid management strategy for ARDS patients without tissue hypoperfusion.

In patients with moderate or severe ARDS, higher PEEP instead of lower PEEP is suggested.

In patients with moderate-severe ARDS (PaO2/FiO2 < 150), neuromuscular blockade by continuous infusion should 

not be routinely used.

Avoid disconnecting the patient from the ventilator, which results in loss of PEEP and atelectasis. 

Use in-line catheters for airway suctioning and clamp the endotracheal tube when disconnection is required (e.g., 

transfer to a transport ventilator).

Recommendations for adult and pediatric patients with ARDS who are treated with non-invasive or high flow oxygen

systems:

High-flow nasal oxygen (HFNO) and non-invasive ventilation (NIV) should be considered. Patients treated with 

either HFNO or NIV should be closely monitored for clinical deterioration.

Recommendations for adult and paediatric patients with ARDS in whom a lung protective ventilation strategy fails:

In settings with access to expertise in extracorporeal membrane oxygenation (ECMO), consider referral of patients

who have refractory hypoxemia despite lung protective ventilation.



Section 8.0 Management of Critical COVID-19

8.2 Septic Shock

Recognize septic shock in adults when infection is suspected or confirmed AND vasopressors 

are needed to maintain mean arterial pressure (MAP) ≥ 60-65 mmHg AND lactate is ≥ 2 

mmol/L, in absence of hypovolemia.

Recognize septic shock in children with any hypotension (systolic blood pressure [SBP] < 5th 

centile or 2 SD below normal for age) or two or more of the following: altered mental state; 

bradycardia or tachycardia (HR < 90 bpm or > 160 bpm in infants and HR < 70 bpm or > 150 

bpm in children); prolonged capillary refill (> 2 sec) or feeble pulses; tachypnea; mottled or 

cool 

Recommendations for resuscitation strategies for adult and paediatric patients with septic shock.

In resuscitation for septic shock in adults, give 250-500 mL crystalloid fluid as a rapid bolus in 

the first 15- 30 minutes and reassess for signs of fluid overload after each bolus.

In resuscitation for septic shock in children, give 10-20 mL/kg crystalloid fluid as a rapid bolus

in the first 30-60 minutes and reassess for signs of fluid overload after each bolus.


