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Agenda

1. Introductions

2. Update on progress

3. REGEN-COV

4. Dimethyl fumarate

5. Baricitinib

6. Empagliflozin

7. Trial procedures

8. Future plans

9. Paediatric update

10. Q&A



Introductions

• One of the central study team will talk to the agenda

• If you have questions please enter them into the “Q&A” on the right side 
of your screen.

• Questions may be answered directly or to the whole group



PROGRESS UPDATE



Planned design (adults)
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Recruitment by site and by time



Current numbers in comparisons

• Baricitinib vs usual care: ~5500

• Dimethyl fumarate vs usual care: 400

• Empagliflozin: ~550

• High-dose corticosteroids: ~600



Recruitment

• Many staff will be returning to previous research studies, but please do 
ensure that your site continues to have a strategy to identify, invite and 
recruit patients presenting with COVID-19

• Numbers being admitted is fairly static, but remains important to offer 
trial to as many as possible



REGEN-COV (CASIRIVIMAB AND IMDEVIMAB)



REGEN-COV

• Results published online earlier this year; currently under peer-review

• REGEN-COV = REGN-COV2 = Ronapreve = Casirivimab and imdevimab

• Analysis plan slightly different to previous analyses: focus on seronegative
participants because of earlier trials with REGEN-COV showing effects 
different among seronegative and seropositive individuals



REGEN-COV: baseline characteristics

Seronegative patients All patients

Mean (SD); n (%); median (IQR) REGEN-COV
(n=1633)

Usual care
(n=1520)

REGEN-COV
(n=4839)

Usual care
(n=4946)

Age 63.2 (15.5) 64.0 (15.2) 61.9 (14.6) 61.9 (14.4)

Men 995 (61) 879 (58) 3033 (63) 3095 (63)

White 1325 (81) 1254 (83) 3779 (78) 3822 (77)

Days of symptoms 7 (4-10) 7 (5-9) 9 (6-12) 9 (6-12)

Respiratory support No oxygen 182 (11) 148 (10) 332 (7) 309 (6)

Simple oxygen 1085 (66) 995 (65) 2980 (62) 3016 (61)

Non-invasive 332 (20) 341 (22) 1244 (26) 1317 (27)

Invasive 34 (2) 36 (2) 283 (6) 304 (6)

Any comorbidity 935 (57) 913 (60) 2557 (53) 2662 (54)

Corticosteroids received 1481 (91) 1399 (92) 4530 (94) 4639 (94)



Primary outcome, by serostatus



Primary and secondary outcomes, 
by serostatus



28-day mortality in seronegative
participants, by subgroups



Safety

• Generally very well-tolerated

• 7 (0.2%) serious adverse reactions reported (including 3 infusion 
reactions)



Impact

• REGEN-COV has been licensed by MHRA for treatment of outpatients 

• NHS England are preparing guidance on use (off license initially) in 
hospitalised patients, based on RECOVERY results

• RECOVERY results will be submitted to international regulators to update 
the license to include hospitalised patients



DIMETHYL FUMARATE



Dimethyl fumarate

• Recently added to protocol and has been piloted at some sites

• Includes extra data collection on:
• S/F94 (measurement of oxygenation function of lungs)

• WHO scale

• Lab results

• Tolerability of DMF

• Sites can still express an interest in participating in this arm



Dimethyl fumarate

• Analysis of blinded data so far shows that duration of admission has 
shortened, so many participants do not have day 5 S/F94 measurement 
recorded as they have left hospital

• Some sites have not recorded measurements for participants in control 
arm. All participants in DMF comparison (both on DMF and in usual care 
group) must have S/F94 measurements.

• Protocol amendment will be made to change primary outcome to WHO 
score (which can account for discharge before day 5) and consequent 
increase in sample size to 700 participants (REC approval permitting)



BARICITINIB



Baricitinib in COVID-19

• JAK/STAT system is key to immune activation so modulating it may be 
beneficial

• Data from ACTT-2 show quicker time
to recovery



Baricitinib in COVID-19

• JAK/STAT system is key to immune activation so modulating it may be 
beneficial

• Data from ACTT-2 show quicker time
to recovery

• Data from COV-BARRIE show possible
mortality benefit (and reassuring 
safety data)



Baricitinib in RECOVERY

• >5500 participants recruited to date

• Overall 28 day mortality rate is ~13% (compared to 20-25% earlier in 
pandemic)

• This means about 7500 participants are needed to identify a 20% 
reduction (13% to 10.5%) reliably



EMPAGLIFLOZIN



SGLT-2 inhibitors and 
Empagliflozin (empa)

• Empagliflozin is an SGLT-2 inhibitor (SGLT-2i)

• SGLT-2 = sodium-glucose co-transporter 2 and is the main process by which glucose 
filtered into the urine is reabsorbed by the kidney

• SGLT-2i were developed as treatments for diabetes because they can lower blood 
sugar

• In addition to lowering blood sugar they have also been found to reduce the risk of:
• Atherosclerotic cardiovascular events (eg, myocardial infarction) in people with type 2 diabetes
• Cardiovascular death in people with heart failure
• Progression of chronic kidney disease in people with diabetes and CKD



SGLT-2i in COVID-19

• SGLT-2i may have beneficial effects in COVID-19
• Shift in energy metabolism from glucose (which SARS-CoV-2 may rely on) to lipids

• Improve endothelial function

• Anti-inflammatory effects

• DARE-19 trial compared dapagliflozin with placebo among 1250 patients 
hospitalised for COVID-19 with another ‘risk factor’ (eg, diabetes, 
cardiovascular disease)



SGLT-2i in COVID-19:
DARE-19 results

Primary outcome: organ failure or death Primary outcome: components



Empagliflozin in RECOVERY 

• Available in all countries

• Separate factorial randomisation to others (so can be given in addition to other study treatment 
allocations)

• Dose: 10 mg once daily for up to 28 days (stopped at discharge if sooner)

• Exclusions:
• Type 1 diabetes mellitus* or post-pancreatectomy diabetes mellitus
• History of ketoacidosis
• Current blood ketones ≥1.5 mmol/L (or urine ketones ≥2+)
• Pregnancy or breast-feeding
• (No exclusions around kidney or liver function)

* If patient is only on insulin, consider carefully whether diabetes is type 1 and seek advice if necessary



Adverse effects of SGLT-2i

• Mycotic genital infection (eg, vulvovaginal candidiasis or candidal
balanitis)
• Commonest adverse effect

• Easily treated with topical antifungal eg, clotrimazole cream

• Hypoglycaemia
• SGLT-2i do not cause hypoglycaemia unless given with insulin or insulin 

secretagogue (eg, sulphonylurea such as gliclazide)

• Volume depletion
• SGLT-2i cause natriuresis and osmotic diuresis so care required with fluid balance



Adverse effects of SGLT-2i

• Ketoacidosis
• Defined as combination of both ketosis (blood ketones ≥1.5 mmol/L or urine ketones ≥2+) 

and metabolic acidosis (bicarbonate <15 mmol/L)
• Only occurs in people with diabetes
• NB can occur with relatively normal blood sugar if on SGLT-2i

• Participants with diabetes should have regular checks of ketones
• Twice daily blood ketones (or once daily urine ketones if blood ketone testing not 

available) or if clinical concern*
• If ketosis (blood ketones ≥1.5 mmol/L or urine ketones ≥2+) develops:

• Ensure adequate fluid and calorific intake
• Refer to local diabetes team (if available) and follow local protocols for ketosis
• Consider increasing insulin (if participant on it) and withholding empagliflozin while ketotic

* Blood ketones are quantitative whereas urine ketones only semi-quantitative



Additional outcomes to be 
collected

• Ketoacidosis: defined as combination of both ketosis (blood ketones ≥1.5 mmol/L or 
urine ketones ≥2+) and metabolic acidosis (bicarbonate <15 mmol/L

• Severe hypoglycaemia i.e. hypoglycaemia causing a reduced conscious 
level requiring another person to recover

• Hyperglycaemia requiring new insulin or with hyperosmolar state

• Peak creatinine during admission



TRIAL PROCEDURES



Consent

• RECOVERY allows consent to be given:
• By patient (either in person or witnessed)

• By legal representative (either relative or – if not available in person – independent 
doctor) if patient does not have capacity

• Some issues have been identified with consent by legal representative:
• Current protocol requires consent to be sought from such patients if they regain 

capacity

• Doctors acting as legal representative not always independent (as defined by 
regulations)



Consent

• We strongly recommend that sites identify a small group of doctors to act 
as legal representatives
• Such individuals can complete trial training (so they understand trial) but should 

not be involved in trial in any other way

• Number of such individuals can be determined depending on the site size and 
organisation

• Participants whose consent was given by legal representative should be 
informed of their participation (and consent taken) prior to discharge

• Please also include participation in RECOVERY in discharge summaries



Completeness of follow-up

• Weekly reminders highlighting participants randomised >28 days ago 
without complete form

• Please keep filling them in!



FUTURE PLANS



RECOVERY international



Influenza

• Seasonal influenza often kills several thousand patients a year in the UK

• Social distancing meant that 2020/21 season was much attenuated, so 
community resistance levels are low

• 2021/22 season could therefore be more significant

• RECOVERY is ideally positioned to assess treatments for hospitalised patients
• Antiviral therapies

• Corticosteroids



Carry on recruiting!

• RECOVERY remains the largest global trial in COVID-19 and is an exemplar 
of what trials can do (both in and after pandemic)

• Current therapies are exciting, but need reliable data before they should 
be used routinely

• THANK YOU for all your support to date and please don’t forget 
RECOVERY!



RECOVERY trial

Paediatrics

Collaborators’ Meeting 

Chrissie Jones

14th September 2021



Progress update

N=305 children enrolled to date

Stage 1 interventions currently closed for children with PIMS-TS

Analysis in progress

Data expected Sept  / early October 

Recovery for children with acute respiratory COVID remains open



Recovery for children: COVID-19 with 
acute respiratory presentation
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Recovery for children: PIMS-TS
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Recovery for children: PIMS-TS
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Randomisation system: still has 
as R1 and R2, shows as no 
options in R1 then progress to R2



Future plans

• Data analysis

• Plan for next questions to be asked in RECOVERY for children
• Let us know if particular questions you think the working group should consider

• THANK YOU for all your support to date and please continue to enrol and 
collect FU data 


