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Question? 

Use the “Q&A” Button

Comment? 

Use the “Chat” Button
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Multidimensional Challenge of Treating COVID-19

Potential 
treatment: Antivirals

Decrease inflammationAntibody therapy

Stage/
Severity:

Disease 
Pathogenesis:

Viral replication

Inflammation

Asymptomatic/
Presymptomatic

+ SARS-CoV-2 test but 
no symptoms

Mild 
Illness

Mild symptoms (eg, 
fever, cough, 

taste/smell changes); 
no dyspnea

Moderate 
Illness

O2 saturation ≥94%, 
lower respiratory 

tract disease

Severe 
Illness

O2 saturation <94%, 
respiratory rate 
>30/min; lung 

infiltrates >50%

Critical 
Illness

Respiratory failure, 
shock, multi-organ 
dysfunction/failure

Frequency: 80% 15% 5%?

Gandhi RT. Clin Infect Dis. Published online July 31, 2020. 
doi: 10.1093/cid/ciaa1132



Tocilizumab
A tough drug to figure out

• Inhibitor of IL-6 receptors, 
leading to a reduction of 
cytokine production

• Used in treatment of RA 
and cytokine release 
syndrome

• Given IV, half-life of 13-17 
days

• Adverse effects: LFT 
abnormalities, possible 
infections 

Gandhi RT. Clin Infect Dis. Published online July 31, 2020. doi: 10.1093/cid/ciaa1132; REMAP-CAP Investigators. medRxiv preprint. 
https://doi.org/10.1101/2021.01.07.21249390; Rosas I, et al. medRxiv preprint. https://doi.org/10.1101/2020.08.27.20183442.

Dose: 8 mg/kg IV x 1-2 doses

RA, rheumatoid arthritis.



Tocilizumab: Effects on Surrogate Markers

Xu X, et al. Proc Natl Acad Sci USA. 2020;117(20)10970-10975.

C-reactive 
protein, 
temperature, 
and SpO2 in a 
study of 21 
patients with 
COVID-19
who received 
tocilizumab

C-reactive protein Temperature Oxygenation



Tocilizumab: Clinical Trials

REMAP-CAP. medRxiv preprint. doi.org/10.1101/2021.01.07.21249390; Rosas IO, et al. medRxiv preprint. doi.org/10.1101/2020.08.27.20183442; Salama C, et al. N Engl J Med. 2021;384(1):20-30; Salvarani 
C, et al. JAMA Intern Med. 2021;181(1):24-31; Stone JH, et al. N Engl J Med. 2020;383(24):2333-2344; Hermine O, et al. JAMA Intern Med. 2021;181(1):32-40. Veiga VC et al. BMJ 2021;372:n84 

Study (n) Severity Outcome Tocilizumab Control Comments

REMAP-CAP (747) >99% 
critically ill

Hospital mortality 28%* 35.8% >80% received 
corticosteroids

COVACTA (452) 70% severe Clinical status
Mortality

ND
19.7%

ND
19.4%

Shorter LOS (20 v 28 d*) 
and ICU stay (5.8 v 15.5 d*)

Coalition COVID (129) 60% severe
40% HFNC/MV

MV or mortality 28% 20% Death: 17%* toci, 3* 
control

EMPACTA (389) 75% moderate MV or mortality 12.0%* 19.3% Death: 10.4% toci, 8.6% 
control

BACC Bay (243) 97% moderate MV or mortality 18.0% 14.9% Neutropenia 13.7% toci* vs 
1.2% 

CORIMUNO-TOCI 1 
(131)

Moderate Clinical status
Mortality

ND
11.1%

ND
11.9%

Randomized, not blinded
Fewer ICU admissions with 
toci

RCT-TCZ-COVID-19 (123) Moderate ICU or mortality 28.3%
2 deaths

27.0%
1 death

Randomized, not blinded

*P ≤0.05.



Tocilizumab – Meta-analysis for Mortality



Tocilizumab – Meta-analysis for Clinical Deterioration



Tocilizumab: Implications for Practice

• Very difficult to interpret data

• Profound effects on cytokines may hide infection

• Possible mortality benefit for some patients, or prevention of 
progression to mechanical ventilation

• Await results of RECOVERY trial



Convalescent Plasma – FDA EUA Change

FDA Convalescent plasma EUA Fact Sheet. https://www.fda.gov/media/141478/download 



Convalescent Plasma: RCTs
Study (n) Outcome Convalescent 

plasma
Control Comments

Libster (160) Severe COVID 16% 31% (P=0.02) Elderly, early, high titers

Simonovich (228) Mortality 10.96% 11.43% (P=NS) OR, 0.83 (0.52-1.35) for outcomes

Gharbharan (86) Mortality 14% 26% (P=NS) No clinical differences

Li (103) Improvement 51.9% 43.1% (P=NS) More virologic conversion at 72 h

Avendaño-Solà C (81) MV or death 0% 14% (P=NS) Underpowered

AlQahtani  (40) MV 20% 30% (P=NS) Open-label

Agarwal (464) Severe or death 19% 18% (P=NS) Open-label

Ray (80) Mortality Details not given. No difference between groups. 

Simonovich VA, et al. N Engl J Med. Published online November 24, 2020. doi: 10.1056/NEJMoa2031304; Gharbharan A, et al. medRxiv preprint. 
doi.org/10.1101/2020.07.01.20139857; Libster R, et al. N Engl J Med. Published online. January 6, 2021. doi: 10.1056/NEJMoa2033700; Li L, et al. JAMA. 2020;324(5):460-470; 
Avendaño-Solà C, et al. medRxiv preprint. doi.org/10.1101/2020.08.26.20182444; AlQahtani M, et al. medRxiv preprint. doi.org/10.1101/2020.11.02.20224303; Agarwal A, et al. BMJ. 
2020;371:m3939; Ray Y, et al. medRxiv preprint. doi.org/10.1101/2020.11.25.20237883 



Evidence for High-Titer Convalescent Plasma

Group Low Medium High

All patients
166/561 
(29.6%)

549/2006 
(27.4%)

115/515 
(22.3%)

Relative risk 
(95% CI)

Reference
0.92 

(0.80–1.07) 
0.75 

(0.61–0.93) 

No ventilator
81/365 
(22.2%)

251/1297 
(19.4%)

50/352 (14.2%)

Relative risk 
(95% CI)

Reference
0.87 

(0.70-1.09)
0.64 

(0.46–0.88) 

Ventilator
80/183 
(41.6%)

277/666 
(41.6%)

64/158 (40.5%)

Relative risk 
(95% CI)

Reference
0.95 

(0.79–1.15) 
0.93 

(0.72–1.19) 

30-day mortality in Mayo Expanded-Access Program (subset) 

Joyner MJ et al. New Engl J Med. DOI: 10.1056/NEJMoa2031893. Libster R et al. New Engl J Med. DOI: 10.1056/NEJMoa2033700  

Relative risk, 0.52; 95% CI, 0.29 to 0.94; P=0.03) 

RCT of high-titer CP to prevent severe disease



Ivermectin & SARS CoV2: mechanism & in vitro activity 

=1750 ng/mL



Jermain B et al. JPharmSci 2020 1093574-3578DOI: (10.1016/j.xphs.2020.08.024) 

Development of a Minimal Physiologically-Based Pharmacokinetic Model to Simulate Lung Exposure in 
Humans Following Oral Administration of Ivermectin for COVID-19 Drug Repurposing

PK model to simulate lung concentrations in humans





Studies considered for the guidelines
• Considered  comparative studies reported as RCT’s or acceptable risk of bias

• Reported mortality, symptom resolution, viral clearance and adverse events 

• Comparator; Ivermectin to inactive comparison (e.g., standard of care with or 
without placebo) 
• Studies that compared ivermectin to other therapy (e.g., hydroxychloroquine) were excluded, as 

the presence of an active comparator may bias the effectiveness of ivermectin. 

• Hospitalized patients 
• 5 RCTs(Chachar et al., Chaccour et al; Hashim et al; Ahmed et al; Podder et al)

• 2 non-randomized studies (Gorial et al; Raijter et al)

• Outpatients 
• 2RCTs (Chaccour et al, Hashim et al) 



Studies considered
Study/year Country/Hospital Study design N subjects 

(intervention/comparator)

Outcomes reported

Ahmed/ 2020 Bangladesh RCT 68: ivermectin alone vs. 

ivermectin plus doxycycline vs. 

placebo (22/23/23)

• Length of hospitalization

• Incidence of hypoxia

• Time to virologic clearance

• Biomarker levels 

• Adverse events
Chaccour/2020 Spain/ ClÍnica

Universidad de 

Navarra

RCT 24 (12/12) • Mortality

• Viral clearance at day 7

• Progression to severe disease

• Viral load at days 4, 7, 14, and 21

• Symptom resolution at days 4, 7, 14, and 21

• Seroconversion day 21
Gorial/ 2020 Iraq/ Al Sharif 

Hospital

Case control 87 (16/71) • Mortality

• Clinical cure, defined as resolution of symptoms and 

viral clearance

• Length of hospitalization

• Adverse events
Hashim/ 2020 Iraq/ Alkarkh and 

Alforat hospitals

RCT 140 (70/70) • Mortality

• Disease progression after 3 days

• Time to recovery

Podder 2020 Bangledesh/ 

Debidwar Upazila 

Health Complex

RCT 62 (32/30) • Viral clearance at day 10

• Duration of symptoms

• Time to resolution of symptoms

Rajter JC/2020 Florida, US (4 

hospitals)

Retrospective 

cohort

280 (173/107) • Mortality

• Extubation rates for intubated patients

• Length of stay



Risk of Bias



Ivermectin compared to no ivermectin for patients with COVID-19 hospitalized



Ivermectin compared to no ivermectin for patients with COVID-19 hospitalized



Ivermectin compared to no ivermectin for patients with COVID-19 NOT hospitalized



Ivermectin compared to no ivermectin for patients with COVID-19 NOT hospitalized



IDSA COVID-19 Guideline recommendations

In hospitalized patients with severe COVID-19 , the IDSA panel suggests against ivermectin 

use outside of the context of a clinical trial. (Conditional recommendation, very low 

certainty of evidence)

In outpatients with COVID-19, the IDSA panel suggests against ivermectin use outside of 

the context of a clinical trial. (Conditional recommendation, very low certainty of evidence)



COVID-19 Treatment Updates 
Q&A



For more information: www.cdc.gov/COVID19

COVID-19 Vaccine Updates

Sarah Mbaeyi, MD, MPH
Lead, Clinical Guidelines Development

CDC COVID-19 Vaccine Task Force



COVID-19 Vaccine FAQs

Go to www.COVID19LearningNetwork.org and click 
on “Vaccines FAQ”

http://www.covid19learningnetwork.org/


Continue the 

conversation on Twitter

@RealTimeCOVID19

#RealTimeCOVID19

We want to hear from you! Please complete 

the post-call survey. 

Next Call: Saturday, February 13th

A recording of this call will be posted at 

www.idsociety.org/cliniciancalls 
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