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Outline for Today

• Representative cases from different time points

• Discussion of Randomized Evaluation of COVID-19 Therapy: The 
RECOVERY Trial

• Q & A forum



Case 1: History of Present Illness

• April 2020

• 65 year old woman presents with 5 days of
• Subjective fever

• Myalgias

• Dyspnea

• PMHx 
• CAD with NSTEMI in 2018

• HTN

• HLD



Physical exam
• Temperature: 102 F

• Heart rate: 100/min

• Respiratory rate: 28/min

• Blood pressure: 130/60

• Oxygen saturation: 94% on 2L

• General: mildly uncomfortable 
and tired, able to speak in full 
sentences

• Chest: tachypneic but without 
increased work of breathing, 
clear to auscultation

Investigations
• WBC: 3.0

• Hemoglobin 14 g/dL

• Platelets: 130,000

• Creatinine: 1.0 mg/dL

• Troponin: 0.05

• C-reactive Protein: 15

• Ferritin: 550

• D-dimer: 0.72
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Clinical Course 

• Admitted to intermediate care unit

• Received hydroxychloroquine and Lopinavir/ritonavir

• 5 days later developed signs of hyperinflammation and progression of 
disease
• Admitted to MICU

• Received tocilizumab

• Discharged after 20 days of hospitalization



History of Present Illness

• July 2020

• 60 year old woman presents with 8 days of
• Fatigue

• Cough

• Dyspnea

• PMHx 
• IDDMII, A1C 9.0% 

• HTN

• HLD



Physical exam
• Temperature: 99 F

• Heart rate: 110/min

• Respiratory rate: 30/min

• Blood pressure: 140/80

• Oxygen saturation: 94% on 
40% FiO2 NRB

• General: mildly uncomfortable 
and tired,  appears short of 
breath

• Chest: tachypneic, using 
accessory muscles, coarse 
breath sounds bilaterally

Investigations
• WBC: 5.0

• Hemoglobin 12 g/dL

• Platelets: 150,000

• Creatinine: 1.0 mg/dL

• Troponin: <0.04

• C-reactive Protein: 18

• Ferritin: 600

• D-dimer: 0.60
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Clinical Course 

• Admitted to intensive care unit

• Received Remdesivir and dexamethasone

• Improved  over the course of 4 days

• Discharged after 10 days of hospitalization



COVID-19 Therapeutics: The Impact of Clinical Trials

March 11th, 2020 
WHO declares 

pandemic

May 22nd, 2020
ACTT-I preliminary 
results publication

June 16th, 2020 
RECOVERY 

Dexamethasone 
Press Release

May 1st, 2020 
FDA issues EUA for 

Remdesivir

June 15th, 2020 
FDA revokes 
HCQ/CQ EUA

March 28th, 2020 
FDA issues HCQ/CQ 

EUA

May 7th, 2020 
Cao, et al. LPV/r RCT 

Published 

July 17th, 2020
RECOVERY 

preliminary results 
publication

June 5th, 2020 
RECOVERY HCQ 
Press Release

June 29th, 2020 
RECOVERY LPV/r 

Press Release

July 4th, 2020 
WHO discontinues 

HCQ and LPV/r arms 
in SOLIDARITY

April 29th, 2020
NIAID Press Release 

ACTT-I 

Patient 1 Admitted
Receives HCQ + LPV/r

Patient 2 Admitted
Receives Remdesivir + Dexamethasone



Randomised Evaluation
of COVID-19 Therapy:
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Background

Pandemic caused by a new virus:

- For most people, self-limiting viral illness

- For hospitalised patients, 10-20% mortality

- For ventilated patients, 40-50% mortality



Background

Unprecedented clinical challenge:

- Overstretched health service (availability of beds, staff, and ventilators)

- Huge time pressures and personal stress for frontline medical staff 

- Large numbers of unwell, anxious, and often elderly patients
UK DeathsUK New Cases



Pathophysiology of COVID-19

Huang et al Lancet , 395 (10223), 497-506

Viral response

Inflammatory response Three broad categories of treatment:
- repurposed anti-virals
- immunomodulatory drugs
- targeted specifically at SARS-CoV-2

Plus treatments targeted at complications 
(e.g. antithrombotics)



Selection of treatments

Huge uncertainty about treatment

- Many candidate drugs

- Many opinions (from many sources)

- No reliable data (uncontrolled case series, inconclusive randomized trials)

- Unlikely to be a single “big win” but moderate benefits would be important

Initial prioritisation principles

- Potentially effective (based on prior pre-clinical & clinical data)

- Major safety issues understood

- Sufficient treatment available for large-scale recruitment

- Potential to rapidly scale up as a clinical treatment (if shown to be effective)



Looking back to move forward...



Lessons from the past…
Second International Study of Infarct Survival (ISIS2)

“By far the most important determinant of the success of ISIS is the extent to 
which, in those busy hospitals where the majority of acute MI patients are 
actually admitted, the responsible physicians and nurses choose to enter 
their patients. Hence, the extra work must be – and is – absolutely minimal.” 



RECOVERY trial - Design

• Simple eligibility: Hospitalised patients with SARs-CoV-2 
• Important outcome: mortality (use of ventilation, duration of hospitalisation)
• Randomization: assigns patient between suitable and available treatments
• Follow-up: 1 page case report form + extensive linkage to national health datasets

• Repurposed antivirals
• Hydroxychloroquine
• Lopinavir-ritonavir

• Immunomodulatory
• Dexamethasone
• Azithromycin
• Tocilizumab

• Targeted anti-SARS-CoV-2
• Convalescent plasma



RECOVERY trial design

ELIGIBLE PATIENTS

1. Admitted to 
hospital

2. Proven or 
suspected SARS-
CoV-2 infection
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Adding a second randomisation

No additional treatment

Lopinavir-ritonavir
400/100 mg bd PO for 10 days

Azithromycin
500 mg od PO/IV for 10 days

Dexamethasone
6 mg od PO/IV for 10 days 
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Hydroxychloroquine
See protocol for dosing
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Key eligibility criteria
Hypoxia (O2 satn <92% or on O2 therapy)

+
Inflammation (CRP ≥75 mg/L)



RECOVERY – rapid and widespread recruitment



Characteristics at main randomisation (n=12102)

Male sex 7539 (62%)

Age 66

Days since symptom onset (median) 8

Respiratory support No oxygen required 3039 (25%)

Supplemental oxygen only 7518 (62%)

Ventilation/ECMO 1545 (13%)

Prior disease Diabetes 3303 (27%)

Cardiovascular disease 3410 (28%)

Chronic lung disease 2731 (22%)



Mortality – overall and by patient characteristic

28-day mortality

Age (years)

<50 8%

50-59 14%

60-69 24%

70-79 33%

80+ 40%

Sex

Female 19%

Male 26%

Respiratory support at enrolment

No oxygen 15%

Oxygen only 22%

Ventilation 35%

Mortality



Hydroxychloroquine – study population



Hydroxychloroquine: No reduction in mortality

• Added to protocol on 21 March

• Recruitment stopped 5 June (Day 76)

• Result announced 5 June (Day 76)

https://www.medrxiv.org/content/10.1101/2020.07.15.20151852v1



Hydroxychloroqine:
Results to Implementation in 10 days



Dexamethasone – study population



Dexamethasone: Reduces mortality in patients 
requiring oxygen or ventilation

• Included in protocol (13 March)

• Recruitment stopped 8 June (Day 81)

• Results announced 16 June (Day 89)

• Dexamethasone 6mg daily
• £5 for 10 days

• Widely available



Dexamethasone:
Reduces mortality in patients requiring oxygen or ventilation



• Included in protocol (13 March)

• Recruitment stopped 29 June (Day 102)

• Results announced 29 June (Day 102)

Lopinavir-ritonavir: No reduction in mortality



Complete evaluation of current study treatments

- Azithromycin (2901 pts 1:2)

- Tocilizumab (849 pts 1:1)

- Convalescent plasma (347 pts 1:1)

Consider new therapies for the next wave, 

- re-purposed antivirals, monoclonal antibodies

Adapting the platform for future outbreaks

- e.g. seasonal influenza, new emerging infections

Disseminate lessons for both COVID-19 and non-COVID clinical trials

What next – for RECOVERY?



Lessons learned

• Arbitrary use of unproven treatments should be avoided 

• Randomized trials are critical to determine which treatments are effective

• Large, streamlined trial design allows rapid evaluation of the effects on 
outcomes that matter to patients and public health

• Requires leadership, collaboration, and infrastructure 

• Proven treatments must be made available rapidly, widely, and affordably

These lessons are not just important for the current COVID-19 pandemic 
but also for the tackling the burden of cardiovascular and

other common, non-communicable diseases



Johns Hopkins Study Enrollment

No. approved 

protocols

Total patient accrual Accrual 8/14-8/20

Inpatients 21 106 12

Outpatients 2 26 5

Prevention 2 27 6

Expanded Access 1 102 16

• Overall, there have been 2700 patients hospitalized throughout JHHS with 208 patients (7.7%) enrolled, 

including 106 (3.9%) in RCTs

• Notes:

• Temporal mismatch between the number of patients admitted and the number of clinical trials

• Inpatient trials have been mostly at JHH, whereas many patients have been at other hospitals without 

trials, thus challenging the definition of the denominator



SLIDES & RECORDING 

ARCHIVED ONLINE

https://bit.ly/2Y2DIDj
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