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COVID-19 disease progression

Gandhi, R. T., Lynch, J. B., & del Rio, C. (2020). Mild or Moderate Covid-19. New England Journal of Medicine, 383(18), 1757–1766. https://doi.org/10.1056/NEJMcp2009249

https://doi.org/10.1056/NEJMcp2009249


Respiratory progression

How is coronavirus disease treated in hospital? - Coronavirus: the science explained - UKRI. (n.d.). Retrieved May 5, 2021, from
https://coronavirusexplained.ukri.org/en/article/vdt0008/

Low-flow oxygen

High-flow O2 or BiPAP

Ventilation or ECMO

https://coronavirusexplained.ukri.org/en/article/vdt0008/


WHO Ordinal Scale for Clinical 
Improvement

Uninfected           Ambulatory          Hospitalized (Mild disease)     Hospitalized (Severe Disease)            Dead

WHO R&D Blueprint novel Coronavirus COVID-19 Therapeutic Trial Synopsis. (2020).



Remdesivir: ACTT-1

Beigel JH, Tomashek, Dodd, Mehta, Zingman, Kalil, Hohmann, Chu Helen Y., Luetkemeyer A, Kline S, Lopez de Castilla, Finberg et 
al. DOI: 10.1056/NEJMoa2007764

ACTT: Double-Blind, Randomized, Placebo-Controlled Trial
N = 1062, 541 RDV/521 Placebo
Time to Recovery: 10 days RDV vs. 15 days placebo (RR 1.29, 1.12-1.49)

Bottom line: 
Remdesivir shortened time to 
recovery vs. placebo in 
patients hospitalized with 
COVID-19 with lower 
respiratory tract disease



ACTT -1

DOI: 10.1056/NEJMoa2007764
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ACTT-1 Interpreted by Zahra

DOI: 10.1056/NEJMoa2007764
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Repurposed Antiviral Drugs for 
COVID-19 (SOLIDARITY Trial)

Population

• Hospitalized COVID 
patients

Intervention

• Placebo
• Remdesivir (200 mg Day1, 

then 100 mg for 9 days)

Comparison
• In-hospital mortality

WHO Solidarity Trial Consortium, Pan H, Peto R, et al. Repurposed Antiviral Drugs for Covid-19 - Interim WHO Solidarity Trial Results. N Engl J Med. 2021;384(6):497-511. 
doi:10.1056/NEJMoa2023184



SOLIDARITY: Results

Supplementary Appendix Supplementary online material for. (n.d.). https://doi.org/10.1056/NEJMoa2023184

• No diff in survival, irrespective of 
ventilation status

https://doi.org/10.1056/NEJMoa2023184


WHO Recommendation

The panel acknowledged, however, there will be patients and clinicians 
who choose to use remdesivir given that the evidence has not excluded 
the possibility of benefits



For or Against Remdesivir?

WHO NIH

Slide courtesy of Sharon Zhong,PharmD



Study Design Outcome
• Phase 3, randomized, open-label study 

comparing Remdesivir 5 vs 10 days 
(previously published data, RDV 
cohort)

• Real world longitudinal cohort 
receiving standard of care (non-RDV 
cohort)

• Propensity score matching to compare 
populations

Limitations
- Comparing prospective and retrospective data
open-label treatment
- Unproven treatments used
- Time period before steroids usedhttps://doi.org/10.1093/ofid/ofab278

Lower mortality risk with remdesivir



• Retrospective study
• March to August 2020
• Five hospitals in Maryland
• (>75%) were non-White
• Primary endpoint

• time to clinical 
improvement (defined as 
hospital discharge or 2 
points decrease in WHO 
ordinal score)

• Secondary endpoint
• 28-d mortality



Remdesivir was associated with 
faster clinical improvement

Faster Clinical Improvement No Difference in Survival



Study design:
• Retrospective VA cohort study
• Propensity scoring to match
• Time period: May to Oct 20

Outcomes:
• No difference in survival 

regardless of dexamethasone
• Median LOS 6 vs. 3 days 

(p<0.001)

doi:10.1001/jamanetworkopen.2021.14741

Limitations:
-Only 50% had matching control
-Symptom onset and amount 
supplemental O2 not available

No difference in survival



Last Study

Study Design:
• Retrospective cohort 

of hospitalized patients in 
Hong Kong

• Propensity matching

• RDV=352; Control=1,347

• Time period: Jan 20 to Jan 
21

Limitations:
- Heterogeneity in study 

population; most with 
moderate COVID-19 
without need for oxygenhttps://doi.org/10.1093/cid/ciab631

Shorter time to clinical 
improvement and LOS, lower 
in hospital mortality

https://doi.org/10.1093/cid/ciab631


Limitation:
No placebo control
Only 43 patients received remdesivir

No difference in mortality



Feeling information overload yet?



How do you make sense of it all?
Clinical 
Practice 

Guidelines
Meta-analysis 

Systematic 
Review

Randomized 
Controlled Trial

Cohort Studies

Case Control Studies

Case Reports or Case Series

Animal or Laboratory Studies or PK/PD

Evidence 
based 
review and 
guidelines

Highest 
quality of 
evidence 
with low 
risk for biasObservational



10.6% 11.2%



Small mortality benefit among 
patients with supplemental oxygen

9.7% 12.1%



Putting it all together….

• Absolute risk reduction (ARR)
• Difference between the event rate in control 

group and experimental group
• 12.1% - 9.7% = 2.4%

• Number needed to treat (NNT)
• Inverse of the absolute risk reduction (ARR) 

expressed as a decimal.
• NNT = 1/ARR
• NNT = 1/0.024



What is the number needed to treat 
with remdesivir to prevent one death?

All hospitalized COVID-19 
patients regardless of 
oxygenation status

Patients requiring 
supplemental oxygen

Cost difference = $3000 x 125 = $375,000



Place of therapy

Uninfected           Ambulatory          Hospitalized (Mild disease)     Hospitalized (Severe Disease)            Dead

WHO R&D Blueprint novel Coronavirus COVID-19 Therapeutic Trial Synopsis. (2020).

Remdesivir




