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Hydroxychloroquine

Early data
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p-value = 0.55

p-value = 0.23 p-value = 0.005 p-value = 0.04 p-value = 0.006 p-value = 0.001
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Donald J. Trump €& @realDonaldTrump - Mar 22 v

HYDROXYCHLOROQUINE & AZITHROMYCIN, taken together, have a real
chance to be one of the biggest game changers in the history of medicine.
The FDA has moved mountains - Thank You! Hopefully they will BOTH (H
works better with A, International Journal of Antimicrobial Agents).....

QO 69.2K 11 129K ) 3735K %

Donald J. Trump €& @realDonaldTrump - Mar 22 W

....be put in use IMMEDIATELY. PEOPLE ARE DYING, MOVE FAST, and
GOD BLESS EVERYONE! @US_FDA @SteveFDA @CDCgov @DHSgov
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Hydroxychloroquine
100+ Hydroxychloroquine
RECOVERY 0] 2
Usual care
- 80+ 20+
UK Trial 704 15-
Large numbers: 4,716 total g 604 10
F
Shvse = 5049 54 Rate ratio, 1.09 (95% Cl, 0.97-1.23)
28 day mortahty° g P=0.15 by log-rank test
. o, E 40_' o
Control: 25.0% M 7 % 8 %
HCQ: 27.0%
20
10
0+ T T T 1
0 7 14 21 28
Days since Randomization
No. at Risk
Hydroxychloroquine 1561 1337 1227 1169 1137
Usual care 3155 2750 2525 2414 2360

Horby NEJM 2020



Hydroxychloroquine
Meta-analysis

RECOVERY (47%) and SOLIDARITY (19%)
dominated

Mortality ~15%

HCQ associated with increased mortality:
OR 1.12 (95% CI 1.08 to 1.16)
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¢ Comment on this paper

Mortality outcomes with hydroxychloroquine and
chloroquine in COVID-19: an international collaborative meta-analysis of
randomized trials

Figure 3B. Cumulative meta-analysis for mortality for treatment of COVID-19 with Hydroxychloroquine

(publications and preprints only)

Source Favours HCQ Favours Control
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The pointlessness of
observational data

Q Prof Darrel Francis = Mk CardioFellows Great Again @... - May 2

We decide if treatments are beneficial by doing scientific experiments, l.e.
RCTs.

<

Prof Darrel Francis =& Mk CardioFellows Great Again @... - May 2 v
Q | don't read it.

Just like | don't count the blades of grass | walk past on the way to work
every day.

| could do, but it would be like a broken pencil.

Pointless.
~
Prof Darrel Francis =& Mk CardioFellows Great Again @... - May 2 v '
9 Note that this does not mean | don't myself look at non randomized data | :
want to know things. - :
Like what proportion of people are men. ' .' .

Or what proportion of Covid patients get ventilated.
O 1 =3 Q 7 a

Prof Darrel Francis =& Mk CardioFellows Great Again @... - May 2 v
Q But never to see if a treatment is good.

O 1 [ O 7 a



lvermectin

February 4,202111:45 am EST

KENILWORTH, N.J., Feb. 4, 2021 - Merck (NYSE: MRK), known as MSD outside the United States and Canada, today
affirmed its position regarding use of ivermectin during the COVID-19 pandemic. Company scientists continue to
carefully examine the findings of all available and emerging studies of ivermectin for the treatment of COVID-19 for

evidence of efficacy and safety. It is important to note that, to-date, our analysis has identified:

— No scientific basis for a potential therapeutic effect against COVID-19 from pre-clinical studies;
— No meaningful evidence for clinical activity or clinical efficacy in patients with COVID-19 disease, and;

— A concerning lack of safety data in the majority of studies.

We do not believe that the data available support the safety and efficacy of ivermectin beyond the doses and

populations indicated in the regulatory agency-approved prescribing information.



Overview

Observational vs randomized
Disease stages
A game of numbers

Therapeutics: antibody, antivirals, immunomodulation



Disease stages
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Asymptomatic or
Presymptomatic

Positive SARS-CoV-2
test; no symptoms

Features
Screening testing; if
Testi patient has known
esting exposure, diagnostic
testing
Isolation Yes

Proposed Disease
Pathogenesis

Potential
Treatment

Management Monitoring for symptoms

Considerations

Mild lliness

Mild symptoms (e.g.,
fever, cough, or change
in taste or smell);
no dyspnea

Diagnostic testing

Yes

Moderate lllness

Clinical or radiographic
evidence of lower
respiratory tract disease;
oxygen saturation =294%

Diagnostic testing

Yes

Viral replication

Severe lllness Critical lllness

Oxygen saturation <94%; Respiratory failure, shock,
respiratory rate and multiorgan
=30 breaths/min; dysfunction or failure
lung infiltrates >50%

Diagnostic testing Diagnostic testing

Yes Yes

Antibody therapy

Clinical monitoring
and supportive care

Clinical monitoring;
if patient is hospitalized
and at high risk for
deterioration, possibly
remdesivir

Critical care and specific
therapy (dexamethasone,
possibly remdesivir)

Hospitalization, oxygen
therapy, and specific
therapy (remdesivir,

dexamethasone)

RT Gandhi et al. N Engl J Med 2020;383:1757-1766.



Numbers and timing

Research

Clinical spectrum of coronavirus disease 2019 in Iceland: population based cohort
study

BMJ 2020 ;371 doi: https://doi.org/10.1136/bmj.m4529 (Published 02 December 2020)



Numbers and timing



Numbers and timing



Numbers and timing
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Asymptomatic or
Presymptomatic

Positive SARS-CoV-2
test; no symptoms

Features
Screening testing; if
Testi patient has known
esting exposure, diagnostic
testing
Isolation Yes

Proposed Disease
Pathogenesis

Potential
Treatment

Management Monitoring for symptoms

Considerations

Mild lliness

Mild symptoms (e.g.,
fever, cough, or change
in taste or smell);
no dyspnea

Diagnostic testing

Yes

Moderate lllness

Clinical or radiographic
evidence of lower
respiratory tract disease;
oxygen saturation =294%

Diagnostic testing

Yes

Viral replication

Severe lllness Critical lllness

Oxygen saturation <94%; Respiratory failure, shock,
respiratory rate and multiorgan
=30 breaths/min; dysfunction or failure
lung infiltrates >50%

Diagnostic testing Diagnostic testing

Yes Yes

Antibody therapy

Clinical monitoring
and supportive care

Clinical monitoring;
if patient is hospitalized
and at high risk for
deterioration, possibly
remdesivir

Critical care and specific
therapy (dexamethasone,
possibly remdesivir)

Hospitalization, oxygen
therapy, and specific
therapy (remdesivir,

dexamethasone)

RT Gandhi et al. N Engl J Med 2020;383:1757-1766.



Convalescent plasma

US Expanded Access program: >100,000
hospitalized patients received CP’

RECOVERY: Press release Jan 15 2021 Overall, no benefit in reducing mortality
10,406 randomized patients

Possible benefit if high titre, given early

No difference in 28d mortality: 18% vs 18%

Other RCTs: no benefit?

1. Joyner NEJM 2021
2. Agarwal BMJ 2020



Monoclonal antibodies

Bamlanivimab (Eli Lily)"2?3

* 452 outpatient trial.

Hospital / ED presentation: 9/143 (6%) with placebo
vs 5/309 (1.6%) with bamlanivimab

* 314 inpatient trial.
NO benefit.

Casirivimab Plus Imdevimab (Regeneron)?

« 799 outpatient trial.

Hospital / ED presentation: 10/231 (4%) with placebo
vs 8/434 (2%) with REGN

Likely benefit in reducing hospitalization

Didn’t work for already hospitalized

More effective if given before antibody

response has developed

Logistically difficult

A OWN =

Chen NEJM 2021
Gottlieb JAMA 2021
ACTIV-3 NEJM 2021
Weinreich NEJM 2021




Hemagglutinin esterase (

Envelope protein




Asymptomatic or
Presymptomatic

Positive SARS-CoV-2
test; no symptoms

Features
Screening testing; if
Testi patient has known
esting exposure, diagnostic
testing
Isolation Yes

Proposed Disease
Pathogenesis

Potential
Treatment

Management Monitoring for symptoms

Considerations

Mild lliness

Mild symptoms (e.g.,
fever, cough, or change
in taste or smell);
no dyspnea

Diagnostic testing

Yes

Moderate lllness

Clinical or radiographic
evidence of lower
respiratory tract disease;
oxygen saturation =294%

Diagnostic testing

Yes

Viral replication

Severe lllness Critical lllness

Oxygen saturation <94%; Respiratory failure, shock,
respiratory rate and multiorgan
=30 breaths/min; dysfunction or failure
lung infiltrates >50%

Diagnostic testing Diagnostic testing

Yes Yes

Antibody therapy

Clinical monitoring
and supportive care

Clinical monitoring;
if patient is hospitalized
and at high risk for
deterioration, possibly
remdesivir

Critical care and specific
therapy (dexamethasone,
possibly remdesivir)

Hospitalization, oxygen
therapy, and specific
therapy (remdesivir,

dexamethasone)

RT Gandhi et al. N Engl J Med 2020;383:1757-1766.



. 1. RECOVERY NEJM 2020
Antivirals - RECOVERY 2. RECOVERY Lancet 2020

3. RECOVERY Lancet 2021

Hydroxychloroquine'
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Antivirals - WHO SOLIDARITY Trial
NEJM 2020

Hydroxychloroquine

B Hydroxychloroquine vs. Its Control LO p'l navir
100+ 154
90- C Lopinavir vs. Its Control
Hydroxych 100+ 15+
80 10+
o 90
L
g 80+ 10—
60 _ <3
g 3 £ 70 Ld|
= 50 =
5 S 60 _
A 401 5 5 3
H T T = 50
T 304 0 7 14 2 -
A £ 40
o Rate ratio, 1.19 (95% Cl, 0.89-1.59) "y 0
20+ 3 T T T
P=0.23 by log-rank test T 30 0 7 14 21
104 = o Rateratio, 100 (35% CI, 0.79-1.25)
0 : - : P=0.97 by log-rank test
0 7 14 21 104
Days since Randomization 0 ; . .
Denominator 9 3 14 2
Hydroxychloroquine 947 889 854 838 Days since Randomization
Control 906 853 823 814 i
Denominator
No. Who Died Lopinavir 1399 1333 1282 1257
Hydroxychloroquine 48 31 13 Control 1372 1293 1239 1216
Control 42 27 8 2
No. Who Died
Lopinavir 57 42 24
Control 62 48 21

D Interferon vs. Its Control

In-Hospital Mortality (%)

Denominator
Interferon
Control

No. Who Died
Interferon
Control

100+ 154
In
90+
80+ 104
70+
60— 5]
50
40
0 T T T
30 0 7 14 21
204 Rate ratio, 1.16 (95% Cl, 0.96-1.39)
P=0.11 by log-rank test
10 ]
0 T T T
0 7 14 21
Days since Randomization
2050 1669 1554 1483
2050 1725 1636 1563
101 73 31
91 58 31

A Remdesivir vs. Its Control
100 1549 Control
90
80 10 Remdesivir
E.Q— 70—.
Z
g 60 5|
= 50
s
5 404
g 0 T T T 1
T 30 0 7 14 21 28
= 50 Rate ratio, 0.95 (95% Cl, 0.81-1.11)
P=0.50 by log-rank test
N 4_‘_"_’,4—-'-__(
0 T T T 1
0 7 14 21 28
Days since Randomization
Denominator
Remdesivir 2743 2159 2029 1918 1838
Control 2708 2138 2004 1908 1833
No. Who Died
Remdesivir 129 48 18 16
Control 126 43 27 14




A Overall
1.00

&2

~

(9, ]
1

0.50+

Proportion Recovered

o

[N

v
1

No. at Risk

P<0.001

Remdesivir

I I I I T I I I I I 1
8 10 12 14 16 18 20 22 24 26 28
Days

Remdesivir 541 513 447 366 309 264 234 214 194 180 166 148 143 131 84

Placebo

521 511 463 408 360 326 301 272 249 234 220 200 186 169 105

B Patients Not Receiving Oxygen

1.00
Remdesivir
)
g 0.754 Placebo
3
&
= 0.50
.2
=
]
&
& 0.25-
000 I T T T T I I T I T T 1
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28
Days
No. at Risk
Remdesivir 75 68 51 30 21 16 11 7 5 5 5 2 2 2 2
Placebo 63 61 44 33 24 19 15 11 9 9 8 7 6 5 2

Time to clinical improvement
(median)

Remdesivir 10 days; control 15 days
P<0.001

Mortality

28 days:

Remdesivir 11.4%; control 15.2%
Not statistically significant**

Beigel NEJM 2020

C Patients Receiving Oxygen

1.00+

=

~

v
1

Proportion Recovered
o
w
2

No. at Risk

Remdesivir

Placebo

T T T T T T T T T 1
8 10 12 14 16 18 20 22 24 26 28

Days

Remdesivir 232 223 181 132101 73 62 51 42 38 34 29 28 24 13

Placebo

203 199175 140 111 93 83 69 62 54 53 51 48 44 28

D Patients Receiving High-Flow Oxygen or Noninvasive Mechanical
Ventilation

1.00+

©

N

o
1

Remdesivir

Proportion Recovered
o
wu
?

o

N

w
1

Placebo

0.00 1

T T T T T T T T 1
10 12 14 16 18 20 22 24 26 28

o
N
E-N
(<)}
00 —

Days

No. at Risk
Remdesivir 95 91 86 75 65
Placebo 98 98 92 84 76

57 48 46 44 41 40 38 37 36 27
72 67 62 57 55 49 44 43 41 27

E Patients Receiving Mechanical Ventilation or ECMO

1.00
B 0.751
o
:
3
g 0.50-
B Remdesivir
]
&
= 0.25
B Placebo
om I I 1 T I I I I I I 1 I 1 1
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28
Days
No. at Risk

Remdesivir 131 131 129 129 122 118 113 110 103 96 87 79 76 69 42
Placebo 154 153 152 151 149 142 136 130 121 116 110 98 89 79 48




Remdesivir
SUMMARY

NATIONAL
Clinical benefit in time to clinical improvement COVID-19
Best in those requiring O2; no benefit if ventilated (E:{_/lliE)lElécL:E

No clear mortality benefit* (In ACTT-1, on supplemental 02, 12.7%
[placebo] vs 4% [control]) TASKFORCE

5 days and 10 days similar

6.2.1 Remdesivir for adults 2

Conditional recommendation

Consider using remdesivir for adults hospitalised with moderate to severe COVID-19 who do not require ventilation.

In patients hospitalised with COVID-19 who do not require ventilation (invasive or non-invasive mechanical ventilation or
extracorporeal membrane oxygenation (ECMO)) remdesivir probably reduces the risk of death. Because of this, the Taskforce gives a
conditional recommendation for remdesivir both within and outside the context of a randomised trial.
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Overdrive immune response
Severe symptoms

e LK

Immunomodulation

= &-'-

ARDS

Anticytokines
antibodies
(anti-IL-6, anti-IL-1,
anti-TNFw)

Cytokine storm

Anti-inflammatory molecules
(nonstercidal anti-inflammatory drugs,

atory cytokines glucocorticoid.. )




Steroids - RECOVERY

A All Participants (N=6425) B Invasive Mechanical Ventilation (N=1007) ;
0 S Respiratory .Sup.port )
‘ Rate ratio, 0.64 (95% CI, 0.51-0.81) at Randomization Dexamethasone Usual Care Rate Ratio (95% Cl)
Rate ratio, 0.83 (95% Cl, 0.75-0.93) i ofcvznts/total no. (%)
40- P<0.001 40 Usual care — hanical 3 :
nvasive mechanica 95/324 (29.3) 283/683 (41.4) ——@—— 0.64 (0.51-0.81)
- - ventilation
R 30 Usual & 304 Oxygen only 298/1279 (23.3) 682/2604 (26.2) —— 0.82 (0.72-0.94)
z shalcare z No oxygen received 89/501 (17.8) 145/1034 (14.0) —_— 1.19 (0.91-1.55)
g " .g a0 Dexamethasone All Patients 482/2104 (22.9)  1110/4321 (25.7) < 0.83 (0.75-0.93)
= = P<0.001
Degiinettisdors Chi-square trend across three categories: 11.5 : 2 . :
10 10+ 0.50 0.75  1.00 150  2.00
0 : : : : o . i : : Dexamethasone Usual Care
0 7 14 21 28 0 7 14 21 28 Better Better
Days since Randomization Days since Randomization
No. at Risk No. at Risk
Usual care 4321 3754 3427 3271 3205 Usual care 683 572 481 424 400
Dexamethasone 2104 1903 1725 1659 1621 Dexamethasone 324 290 248 232 228
C Oxygen Only (N=3883) D No Oxygen Received (N=1535)
50 50 °
io, 0. % Cl, 0.72-0.
Bl 0 N L0750 Raeati, 119 (5% 1,091-15) Clear benefit of dexamethasone
40+ 40+
£ 0 £ ol Standard of care
> Usual care
2 £
£ £
S 20 o 204 Dexamethasone
= Dexamethasone =
104 10 Usual care
0 T T T 1 0- T T T 1
0 7 14 21 28 0 7 14 21 28
Days since Randomization Days since Randomization
No. at Risk No. at Risk
Usual care 2604 2195 2018 1950 1916 Usual care 1034 987 928 397 889
Dexamethasone 1279 1135 1036 1006 981 Dexamethasone 501 478 441 421 412 1 RECOVE RY N EJ M 2020




Steroids for critically ill - WHO
meta-analysis

Figure 2. Association Between Corticosteroids and 28-Day All-Cause Mortality in Each Trial, Overall, and According to Corticosteroid Drug

No. of deaths/total

ClinicalTrials.gov Initial dose and No. of patients 0dds ratio Favors | Favors no Weight,

Drug and trial identifier administration Steroids No steroids (95% Cl) steroids | steroids %
Dexamethasone :

DEXA-COVID 19 NCT04325061 High: 20 mg/d intravenously 2/7 2/12 2.00(0.21-18.69) : = > 0.92

CoDEX NCT04327401 High: 20 mg/d intravenously 69/128 76/128 0.80(0.49-1.31) —5—.—— 18.69

RECOVERY NCT04381936 Low: 6 mg/d orally or intravenously 95/324 283/683 0.59(0.44-0.78) t 57.00

Subgroup fixed effect 166/459 361/823 0.64 (0.50-0.82) . 76.60
Hydrocortisone |

CAPE COVID NCT02517489  Low: 200 mg/d intravenously 11/75 20/73 0.46 (0.20-1.04) B ; 6.80

COVID STEROID NCT04348305 Low: 200 mg/d intravenously 6/15 2/14 4.00(0.65-24.66) : 139

REMAP-CAP NCT02735707 Low: 50 mg every 6 h intravenously 26/105 29/92 0.71(0.38-1.33) :I 11.75

Subgroup fixed effect 43/195 51/179 0.69(0.43-1.12) g 19.94
Methylprednisolone i

Steroids-SARI NCT04244591 High: 40 mg every 12 hintravenously 13/24  13/23 0.91(0.29-2.87) : o 3.46
Overall (fixed effect) 222/678 425/1025  0.66 (0.53-0.82) < 100.0
P=.31 for heterogeneity; I =15.6% '
Overall (random effects?) 222/678 425/1025 0.70(0.48-1.01) <l:>

0.2 1 4 1
Odds ratio (95% Cl) .
2.

WHO JAMA 2020
Angus JAMA 2020



Conclusions

Steroids for those requiring 02
Remdesivir for those requiring O2 NOT in critical care
Other antivirals no benefit

Possibly monoclonal antibodies very early

On the horizon
Tocilizumab - Il6 inhibitor

Colchicine

Anticoagulation



REGEHVERY

Randomised Evaluation of COVID-19 Therapy

5 Martin Landray @MartinLandray - Feb 2
RECOVERY Recruitment Update:
30 Dec: 23,000

5 Jan: 24,000

7 Jan: 25,000
10 Jan: 26,000
12 Jan: 27,000
14 Jan: 28,000
18 Jan: 29,000
20 Jan: 30,000
22 Jan: 31,000
26 Jan: 32,000

28 Jan: 33,000
2 Feb: 34,000

Remarkable & a tribute to wonderful NHS staff & patients

Ongoing treatments:

Aspirin

Baricitinib
Regeneron monoclonals 0,31 206
Tocilizumab e ovioas



