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Background: policy question and methods

1 Background: policy question and methods

1.1 Policy Question

On March 30t h 2020, a request was raised by the Austrian Mi nistry of Health
(BMASGK), the Health Funds of the Reg ons and the Federation of Social
Insurances to set up a Horizon Scanning ystem (HSS) for nedicines and
vaccines. The establishnment of a HSS/ Horizon Scanni ng Syste m for Covi d-
19 interventions has the intentions of

a. infor m ng health policy makers at an early stage which interventions
(vaccinations and drugs) are current ly undergoi ng clinicaltrials and

b. monitoring them over the next few nonths in order to support
evidence-based purchasing,ifnecessary.

1.2 Methodology

To respond tothis request,

1. As afirst stepaninventory, based oninternational sources,is built.

2. As a second step, selective searches by neans of searches in study
registries are carried out for infor mation on clinical studies in
humans and the state of research.

3. This infor mation for ns the basis for “v gnettes” §hort descriptions)
for those products that are alreadyin an "advanced" stage.

4. Subsequently, the products are nonitored with regard to the status
of the clinical studies up to approval and finally evaluated for their
benefit and har m

All work steps are conducted in close i nternational (European) cooperation.
e Version 1 (V1, April 2020): invent ory + vi gnettes for nost advanced
e Version 2+: nont hly nonitoring and updates

Ongoi ngtrialk are reportedinV1, April 2020 - V3, June 2020 of this Docu ne nt
andinthe kving docunents - EUnet HTA (Covid-19 Rolling Collaborati ve
Reviews: https://eunet hta.eu/rcr0l-rcrxx/).

From V4 July, 2020 of this HSS/ Horizon Scanning Document, only
conpleted, ter mnated, withdrawn and suspended interventional clinical
triak from ClinicalTrials.gov and EUdraCT regsters are reported. From
Version 8 Nove mber, 2020 only ter mnated, withdrawn and suspended
interventional clinicaltrials are reported.

From V5, August 2020 of this HSS/ Horizon Scanning Docunent only the
best avai lable evidence will be presentedin.
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Background: policy question and methods

Table 1.2-1: International Sources

Primary sources

Link

WHO
Drugs:
Vaccines:

https://www.who.int/teams/blueprint/covid-19
https://www.who.int/blueprint/priority-diseases/key-
action/Table_of_therapeutics_Appendix_17022020.pdf?ua=1
https://www.who.int/who-documents-detail/covid-19-candidate-treatments
https://www.who.int/who-documents-detail/draft-landscape-of-covid-19-
candidate-vaccines

Danish Medicine Agency
Drugs:
Vaccines:

https://laegemiddelstyrelsen.dk/da/nyheder/temaer/ny-coronavirus-covid-
19/~/media/5B83D25935DF43A38FF823E24604AC36.ashx
https://laegemiddelstyrelsen.dk/da/nyheder/temaer/ny-coronavirus-covid-
19/~/media/3A4B7F16D0924DD8BD157BBE17BFED49.ashx

Pang et al. 2020 [1]

https://www.mdpi.com/2077-0383/9/3/623

Drugs: Table 5+6,
Vaccines: Table 3+4
SPS HS-report (UK) unpublished
Secondary sources

VfA/Verband Forschender
Arzneimittelhersteller
Drugs:

Vaccines:

https://www.vfa.de/de/arzneimittel-forschung/woran-wir-
forschen/therapeutische-medikamente-gegen-die-coronavirusinfektion-covid-19
https://www.vfa.de/de/arzneimittel-forschung/woran-wir-forschen/impfstoffe-
zum-schutz-vor-coronavirus-2019-ncov

EMA/ Europen Medicines Agency
Medicines:

https://www.ema.europa.eu/
https://www.ema.europa.eu/en/medicines/medicines-under-evaluation

FDA/US Food and Drug Administration

https://www.fda.gov/emergency-preparedness-and-response/counterterrorism-
and-emerging-threats/coronavirus-disease-2019-covid-19

Trial Registries

US National Library of Medicine
European Union Drug Regulating
Authorities Clinical Trials Database

WHO International Clinical Trials Registry
Platform

TrialsTracker

https://clinicaltrials.gov/
https://eudract.ema.europa.eu/

https://www.who.int/ictrp/en/
http://Covid-19.trialstracker.net/

Up-to-date information on clinical trials and literature searching resources relating to COVID-19

Cochrane COVID-19 Study Register 21/04.20

https://covid-19.cochrane.org/

Living mapping of research and a living
systematic review

https://covid-nma.com/
https://covid-nma.com/dataviz/

Dynamic meta-analysis of evidences about
drug efficacy and safety for COVID19 -
meta/Evidence — COVID-19

http://metaevidence.org/COVID19.aspx

CORDITE (CORona Drug InTEractions
database)

https://cordite.mathematik.uni-marburg.de/#/

Living listing of interventional clinical trials
in Covid-19/2019-nCoV produced by
the Anticancer Fund

http://www.redo-project.org/covid19db/; http://www.redo-
project.org/covid19_db-summaries/

Global Coronavirus COVID-19 Clinical Trial
Tracker

https://www.covid-trials.org/

LitCovid

https://www.ncbi.nlm.nih.gov/research/coronavirus/

UK NIHR Innovation Observatory

NIHR COVID-19 Studies

COVID-19 Therapeutics Dashboard
COVID-19: a living systematic map of the
evidence

https://www.nihr.ac.uk/covid-studies/
http://www.io.nihr.ac.uk/report/covid-19-therapeutics/
http://eppi.ioe.ac.uk/cms/Default.aspx?tabid=3765

WHO COVID-19 Database new search
interface

https://www.who.int/emergencies/diseases/novel-coronavirus-2019/global-
research-on-novel-coronavirus-2019-ncov

COVID-evidence Database

https://covid-evidence.org/database

Medical Library Association — COVID-19
Literature search strategies

https://www.mlanet.org/page/covid-19-literature-searching

Centre of Evidence Based Dermatology
(CEBD) - Coronavirus Dermatology Online
Resource

https://www.nottingham.ac.uk/research/groups/cebd/resources/Coronavirus-
resource/Coronavirushom

Ovid Expert Searches for COVID-19

http://tools.ovid.com/coronavirus/

EBSCO Covid-19 Portal
Literature searching section of portal

https://covid-19.ebscomedical.com/research
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https://www.mdpi.com/2077-0383/9/3/623
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https://www.fda.gov/emergency-preparedness-and-response/counterterrorism-and-emerging-threats/coronavirus-disease-2019-covid-19
https://clinicaltrials.gov/
https://eudract.ema.europa.eu/
https://www.who.int/ictrp/en/
http://covid19.trialstracker.net/
https://covid-19.cochrane.org/
https://covid-nma.com/
https://covid-nma.com/dataviz/
https://cordite.mathematik.uni-marburg.de/#/
https://www.anticancerfund.org/
http://www.redo-project.org/covid19db/
http://www.redo-project.org/covid19_db-summaries/
http://www.redo-project.org/covid19_db-summaries/
https://www.covid-trials.org/
https://www.ncbi.nlm.nih.gov/research/coronavirus/
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http://www.io.nihr.ac.uk/report/covid-19-therapeutics/
http://eppi.ioe.ac.uk/cms/Default.aspx?tabid=3765
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/global-research-on-novel-coronavirus-2019-ncov
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/global-research-on-novel-coronavirus-2019-ncov
https://covid-evidence.org/database
https://www.mlanet.org/page/covid-19-literature-searching
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Background: policy question and methods

Information portal https://covid-19.ebscomedical.com/
NIH COVID-19 Treatment Guidelines. 2020. | https://covid19treatmentguidelines.nih.gov/introduction/

Tertiary sources

NIPHNO https://www.fhi.no/en/qk/systematic-reviews-hta/map/
INAHTA http://www.inahta.org/covid-19-inahta-response/
EUnetHTA https://eunethta.eu/rcrO1-rcrxx/

Covid-19 Rolling Collaborative Reviews

(RCR)

Several organisations and international teans of researchers are providing
up- o-date infor mation through Iiving listing ofinterventional clinical trials
in Covi d-19/2019-nCoV and literat ure resources (Table 1.2-1) [2-4] [2]. Ashort
descri pti on of two of such databases is presented below.

“lebende” Dokumente mit
up-to-date Informationen

Boutron et al, 2020 [3] are performing a living mapping of ongoing Kartierung von
random zed trialks, followed by li vi ng syste natic reviews with pairwise neta- laufenden RCTs
analyses and when possible, network neta-analyses focusing on two nmin

questions:the effecti veness of preventive interventions for COVID-19 and the

effectiveness of treat nent interventi ons for COVID-19 (Figure 1.2-1).

COVID-19 NMA

ol lreabnents lroan the 1C LR 278
trials] with the may rom

counbries in Europe (160 etting up new trial

i miltiple centers (154 trials),

¥ Drseass soverity

o ezt
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=
20
=
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=]
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avterate e it
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Figure 1.2-1: A living mapping of ongoing randomized trials, living systematic reviews with pairwise meta-
analyses and network meta-analyses
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Background: policy question and methods

Thorlund et al, 2020 [4] developed a COVID-19 clinical trials regstry to
collate alltriak related to COVI D-19: Global Coronavirus COVI D-19 Clinical
Trial Tracker. Data is pulled fromthe International Clinical Trials Regstry
Platform including these from the Chinese Clinical Trial
Regstry, ClinicalTrials.gov, Clinical Research Information Service -
Republic of Korea, EU Clinical Trials Regster,ISRCTN, Iranian Regstry of
Clinical Trials, Japan Pri mary Regstries Network, and Ger man Clinical
Trials Register (H gure 1.2-2). Theyalso use content aggregator services,such
as LitCovid,toensure that their data acquisition strategyis conplete [5].

Clinical Trial Tracker
real-time dashboard

Figure 1.2-2: Global Coronavirus COVID-19 Clinical Trial Tracker - a real-time dashboard of clinical trials
for COVID-19

1.3 Selection of Products for “Vignettes”

The followi ng products have been selected for furt her investigati on Searches
inregstry databases and description as “vi gnettes”) for the followi ng reasons:

e most advancedinclinical researchin hunmns
e most ofien discussedinclinical journals as potential candi dates

Decision tostop furt her i nvestigation will be based on nodified EUnet HTA
stoppi ng rules, https://eunethta.cu/covid-194treat nent/: 1) the compound
has a positive marketing aut hori zation decision or 2) no clinical benefit: = 2
RCTs ORtreat nent ar ns in plat for mtriak (€.g., RECOVERY) with negative
efficacy and/or safety results inthe indication and population under review
(phase III, of high or noderate quality/ high or noderate certainty of
evidence, well powered) OR =1 RCT with negative efficacy and/or safety
results in the indication and population under review (phase III, of high or
moderate quality/ hi gh or noderate certai nty of evi dence, well powered) AND
stopped enrollment of participants to the treat nent arm of interest in a
plat for mtrial .g., RECOVERY) because no evidence of beneficial effects.

The fullinventory (list) can be found in Part 2 - Appendi x A-1: vacci nes, A-2,
therapeutics, A3-EudraCT registrystudies.
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Background: policy question and methods

From January 2021 (v10) only vaccines for which the Eur opean Commi ssion
(EC) concluded contracts o exploratory talks with their manufactures, to
build a diversified port foli o of COVID-19 vaccines for EU citizens, will be
presentedin detail.

From April 2021 (V13) focuse will be also on COVID-19 vaccines which
clinicaltrials are conducted in children, on vaccines effectiveness related to
SARS-CoV-2 new variants as well as on COVID-19 intranasal vaccines in
developnent.
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2 Results: Vaccines

As of June 13, 2021, t he European Commission (EC) has g venthe conditional
marketing authorisation for the vaccines developed by BioNTech and Pfizer
— Comirnaty® (vaccine efficacy 94.6%) on 21 December 2020, and Moderna
— COVID-19 Vaccine Moderna (vaccine efficacy 94.1%) on 6 January 2021,
followi ng EMA positive assessment ofits safety and efficacy.

On 29 January 2021, the EC has gven the conditional mnmarketing
authorisation for the vaccine developed by AstraZeneca — now Vaxzevria
(previously COVID-19 Vaccine AstraZeneca) (vaccine efficacy around 60%).

On 11 March 2021,t he European Commission (EC) has g venthe conditional
mar keting aut horisation for the COVID-19 Vaccine Janssen (vaccine efficacy
67%) developed by Janssen Pharmaceutica NV/Johnson & Johnson,
followi ng evaluati on by EMA.

On February 03 2021 CHMP has started a rolling review of NVX-CoV2373, a
COVID-19 vaccine being developed by Novavax CZ AS (@ subsidiary of
Novavax,Inc.), and on February 12" a rolli ngreview of CVnCoV, a COVI D-19
vacci ne bei ng developed by CureVac AG [6, 7]. On March 4, 2021 CHMP has
started a rolli ng review of Sputnik V COVID-19 vacci ne developed by Russia’s
Gamaleya National Centre of Epidemiology and Microbiology [8].

On May 4, 2021, CHMP has started a rolling review of COVID-19 Vaccine (Vero
Cell) Inactivated, developed by Sinovac Life Sciences Co., Ltd [9].

As of May 14, 2021, the BEC concluded contracts with different vaccine
manufactures to build a diversified portfoli o of COVID-19 vaccines for EU
citizens: with AstraZeneca (400 mllion doses), Sanofi-GSK (300 m Il on
doses), Johnson and Johnson/Janssen Pharmaceuticals (400 m 1l on
doses), BioNTech-Pfizer (600 mllion doses), CureVac (405 mllion doses)
and Moderna (460 mllion doses). The EC has concluded exploratory talks
with the phar maceutical company Novavax with a view to purchasing up to
200 mllion doeses and with Valneva with a viewto purchase up to 60 m 1l on
doses,

htt ps://ec.europa.eu/commi ssion/presscorner/detai l/len/QANDA 20 2467.

As of June 13, 2021, out of these eight COVID-19 candidate vaccines
contracted or exploratory talks has concluded for EU, three are investigate in
phase 4, and five are investigated in phase 3 RCTs:

1. Moderna Therapeutics/NIAID (RNA
vaccine encoding S protein);

2. University of Oxford/AstraZeneca (Non-Replicating Viral Vector
ChAdOx1 (AZD1222) vaccine);

3.  BioNTech/Fosun Pharma/Pfizer (RNA 3 LNP-mRNAs vaccine); all
in phase 4 RCTs;

4. Janssen Pharmaceuticals/Johnson & Johnson (Non-Replicating
Viral Vector Ad26COVS1 vacci ne);

5. Novavax (Protein Subunit, VLP-recombi nant protein nanoparticle
vaccine + Matrix M);

CureVac (RNA based vacci ne, CVnCov2) vacci ne,
Sanofi-GSK (Protei n Subunit, with adjuvant 1 vaccine)

INP-encapsulated nRNA
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Results: Vaccines

8.

Valneva (Inactivated virus),in phase 3 RCTs.

Out ofthese 8 coronavirus vaccines,the followi ng articles were published for
7 vaccines, with results related to early phases vaccine trials (phase 1, 1/2 or
phase 2) or phase 2/3 and phase 3trials:

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.
21.

22.
23.

Three on Moderna Therapeutics/NIAID vaccine: a preli mnary
report withthe results fromthe phase 1study (NCT04283461) [10],

The results from the expanded phase 1 study (NCT04283461) in
older adults [11]and

The results from phase 3 RCT (NCT04470427) [12];

Four on Novavax vaccine: the results from the phase 1/2 RCT
(NCT04368988) [13];

The results from phase 2 component of 1/2 RCT (NCT04368988)
trial [14]; and

The preli mnary resukts from phase 2a/b in South Africa
(NCT04533399) [15] and

Results from phase 3 RCTin UK (EudraCT 2020-004123-16) [16]

Ei ght on Oxford/Astra Zeneca vaccine: a preli mnaryreport withthe
results from phase 1/2 single-blind, RCT (ISRCTN
15281137/NCT04324606/EudraCT 2020-001072-15) [17],

A report romthe sane RCT, on subgroups of volunteeres who were
subsequesnt ly allocated torecive a honologous full-dose or half-dose
ChAdOx1 booster vaccine 56 d followi ng pri ne vaccination [18],

Pooled interi m analysis phase 2/3 triak ([(SRCTN89951424,
NCT04324606, NCT04400838, and NCT04444674) [19], and

Pooled pri mary analysis phase 2/3 trials (SRCTN89951424,
NCT04324606, NCT04400838, and NCT04444674) [20], and

Phase 2 component of phase 2/3 trial COV002 { SRCTN90906759,
NCT04400838) [21];

Phase 3 component of phase 2/3 triak (@(SRCTN89951424,
NCT04324606, NCT04400838, and NCT04444674) [ 22];

Phase 3trialin Sout h Africa (NCT04444674) [ 23]
Exploratory analysis of a RCT (NCT04400838) [24]

Five on BioNTech/Fosun Fharma/Pfizer vaccine: Three with results
from two phase 1/2 trials on BNT162b1 vaccine, one in US
(NCT04368728/EudraCT 2020-001038-36) [25], and

One in Ger many (NCT04380701, EudraCT 2020-001038-36) [26] as
well as

Additional safety and immunogenicity results from the US phase 1
trial (NCT04368728/EudraCT 2020-001038-36) [52, 53] and

One pivotal RCT efficacy trial on BNT162b2 (NCT04368728) [27]
and

One RCTin adolescent (NCT04368728) [28]

Two on Janssen Pharmaceuticals/Johnson & Johnson vaccine:
interi mresults of a phase Y2trial NCT04436276) [41] and

Phase 3 RCT (NCT04505722) [29]

One on CureVac: preli m naryresults of phase 1 trial NCT04449276)
[30] and
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Results: Vaccines

24. One on Sanofi and GSK: imteri m results of phase 2 trial
(NCT04537208) [31].

Regulatory Guidances and position paper:

On 09/07/2020, Medicines Regulatory Authorities published the report
related to phase 3 COVID-19 vaccine triak [32]. They stressed the need for
large phase 3clinical trials that enroll many thousands of people, i ncludi ng
those with underlyi ng nedical conditions, to generate relevant data for the
key target populations. Broad agree nent was achieved that clinical studies
should be designed with stringent success criteria that would allow a
convi nci ng de nonstration of the efficacy of COVI D-19 vaccines.

On Nove mber 11, 2020 EMA publishes safety nonitoring plan and gui dance
on risk mnage ne nt planni ng for COVID-19 vacci nes,
htt ps://www.e na.europa.eu/en/news /e na-publishes-safet y-monit ori ng-plan-
gui dance-risk-mmnage nent -planni ng-covi d-19-vacci nes.

On April 7,2021 EMA’s safetycommittee (PRAC) has concluded t hat unusual
blood clots with low blood platelets should be listed as very rare side effects
of Vaxzevria (formerly COVID-19 Vaccine AstraZeneca). EMA is re m ndi ng
healt hcare professionals and people recei v ng the vaccine to re nai n aware of
the possitility of very rare cases of blood clots combi ned with low levels of
blood platelets occurring within 2 weeks of vaccination. So far, nost of the
cases reported have occurred in wonmen under 60 years of age within 2 weeks
of vacci nation. Based on the current ly avai lable evi dence, speci fic risk fact ors
have not been confir ned. One plausible explanation for the comnbi nation of
blood clots and low blood platelets is an i mmune response, leading to a
condition si mlar to one seen soneti nes in patients treated with heparin
(heparin induced thronbocytopenia, HI'T). The PRAC has requested new
studies and anendnents to ongoi ng ones to provide nore infor mation and
wi 1 take any furt her actions necessary,
htt ps://www.e nma.e ur opa.eu/en/news/astrazenecas-covi d-19-vacci ne-e na -

fi nds -possi ble-li nk-ver y-rare-cases-unus ual-blood-clots-low-blood.

Followi ng the assess nent of a safety signal regardi ng cases of anaphylaxis
(severe allergc reactions) with COVID-19 Vaccine AstraZeneca, PRAC has
recommended an update to the product information to include anaphylaxis
and hypersensitivity (allergc reactions) as side effects in section 4.8, with an
unknown frequency, and to update the existing warning to reflect that cases
of anaphylaxis have been reported. The update is based on a review of 41
reports of possible anaphylaxis seen anong around 5 m lli on vacci nations in
the United Kingdom Afier careful revmew of the data, PRAC considered t hat
a link to the vaccine was likely in at least sone of these cases,
htt ps://www.e nm.eur opa.eu/en/news/neeti ng-hi ghli ghts-

phar macovi g lancerisk-assessme nt <commi ttee-prac-8-11-march-2021.

On April 9, 2021 PRAC has started a review of a safet y si gnal t o assess reports
of capillary leak syndrome in people who were vaccinated with Vaxzevria
(previously COVID-19 Vaccine AstraZeneca). On June 11, 2021 EMA stated
that EMA’s safety committee (PRAC) has concluded that people who have
previously had capillary leak syndrome mnust not be vaccinated with
Vaxzewria. The Committee also concluded that capillary leak syndrone
should be addedtothe product i nfor nation as a new side effect of the vaccine,
together with a warning to raise awareness anong healt hcare professionals
and patients of this risk [35].
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Results: Vaccines

As stated in May 2021, PRAC is analysing data provided by the marketing
aut horisation holder of Vaxzevria on cases of Guillain-Barre syndrome (GBS)
reported followi ng vaccination. GBS is an i mmune system disorder that
causes nerve inflammation and can result in pain, numbness, nuscle
weakness and difficulty walking. GBS was identified during the marketing
aut horisation process as a possible adverse event requiring specific safety
monitoring activities. PRAC has requested the marketing authorisation
holder to provide further detailed data, including an analysis of all the
reported cases inthe context of the next pande mc summary safety report.
PRAC will continue its revew and will communicate further when new
infor mati on becomes avai lable,
htt ps://www.e na.eur opa.eu/en/news/neeti ng-hi ghli ghts-

phar nacovi g lancerisk-assessme nt -commi ttee-prac-3-6-my-2021.

PRAC has started a review of a safety signal to assess reports of immune
thrombocytopenia in patients who received any of the three COVID-19
vaccines: Comirnaty, COVID-19 Vaccine AstraZeneca and COVID-19
Vaccine Moderna.

PRAC has started a review of a safety signal to assess reports of localised
swelling after vaccination with COVID-19 vaccine Comirnaty in people with
a history of injections with dermal fillers Soft, gel-li ke substances injected
under the skin), https:/www.e nm.europa.eu/en/news/neeting-hi ghli ghts-
phar nacovi g lance risk-assessme nt -commi ttee-prac-8-11-march-2021.  On
May 7, 2021 PRAC concluded that facial swellingin people with a history of
injections with der mal fillers should be included as a side effect and
recomne nded a change to product infor mati on,
htt ps://www.e nm.e ur opa.eu/en/news/neeting-hi ghli ghts-

phar macovi g lance risk-assessme nt commi ttee-prac-3-6-my-2021.

PRAC is assesseing reports of myocarditis with Comirnaty and COVID-19
Vaccine Moderna. On June 11, 2021 EMA stated that EMA’s safetycommi ttee
(PRAC) is continui ngits assess nent of reports of myocarditis ¢ nfla mmati on
of the heart muscle) and pericarditis ( nfla mmation of t he me mbrane around
the heart)inasmll number of people followi ng vacci nati on with all COVI D-
19 vaccines with conditional marketing aut horisation in EU. For Comirnaty
and COVID-19 Vaccine Moderna the PRAC is reviewi ng cases of nyocarditis
and pericarditis in the context of a safety signal, under an accelerated
ti netable (finalisation expected in July). For Vaxzevria and COVID-19
Vaccine Janssen, the PRACis reviewing the cases in the context of the
vaccines’ Monthly Summary Safety Reports, also referred to as pande mic
summary safety reports, which are conpi led by the marketing aut horisation
holders tosupport ti nely and conti nuous benefit risk evaluati ons of COVI D-
19 vaccines used duringthe pande mc [36].

On April 9, 2021 PRAC has started a review of a safet y si gnal t o assess reports
of thromboembolic events (for mation of blood clots, resulting in the
obstruction of a vessel)in people who recei ved COVID-19 Vaccine Johnson &
Johnson (Janssen). htt ps://www.e na.eur opa.eu/en/news/neeti ng-hi ghli ghts-
phar nacovi g lance risk-assessme nt commni ttee-prac-6-9-april-2021.

On April 20, 2021 PRAC concluded that a warni ng about unususal blood clots
with low blood platelets should be addedinthe product infor mati on. On May
7, 2021 PRAC concluded that product infor mation will also include advice
that patients who are diagnosed withthrombocyt openia withinthree weeks of
vacci nati on should be actively investigated for signs of thrombosis. Patients
who present withthromboe mbolis mwithi nthree weeks of vacci nati on should
be evaluated for thrombocytopenia. Thrombosis with thrombocytopenia
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syndrone will be added as an § mportant identified risk’ in the risk
manage nent plan for the vaccine. Furt her nore, the nmarketing aut horisati on
holder will provide a plan to further study the possible underlying
mechanis ny for these Very rare events,
htt ps://www.e na.eur opa.eu/en/news/neeti ng-hi ghli ghts-

phar nacovi g lancerisk-assessme nt <ommi ttee-prac-3-6-may-2021.

On April 13, 2021 FDA and CDC are recomnendi ng a pause inthe use of
Johnson & Johnson (Janssen) COVID-19 vaccine out of an abundance of
caution. https:/www.fda.gov/news-events/press-announce nents/joi nt <dc-
and-fda-state nent -johns on-johns on-covi d-19-vaccine. On April 23, 2021 the
use of the vaccine was resumed and FDA anended the energency use
aut hori zation of the Johnson & Johnson (Janssen) COVID-19 vaccine to
include infor mation about a veryrare and serious type of blood clat in people
who receive the vaccine, htt ps://www.fda.gov/e ner gency-preparedness-and-
response/coronavirus-disease-2019-covi d-19/janssen-covi d-19-vacci ne.

On February 10, 2021 EMA stated that it is developing guidance for
manufacturers planning changes to the existing COVID-19 vaccines t o tackle
the new virus variants. In order toconsider options for additional testing and
developnent of vaccines that are effective against new virus nutations, the
Agency has requested all vaccine developers toinvestigateiftheir vaccine can
offer protection against any new variants, e.g., those identifiedinthe United
Kingdom - variant called B.1.1.7, South Africa - B.1.351 and Brazl - variant
called P.1, and submt relevant data. EMA will shortly publish a reflecti on
paper that will set out the data and studies needed to support adaptations of
the existing vaccines to current or future mutations of SARS-CoV-2 in the
European Uni on (EU). There are concerns that sone ofthese mutati ons could
inpact to different degrees the ahlity of the vaccines to protect against
infection and disease. A reduction in protection from mild disease would
however not necessarily translate into a reductionin protection fromserious
for n3 of the disease and its conplications, for which Agency need to collect
more evidence [37].

Vaccine and SARS-CoV-2 variants (i n June 2021 new nanes g ven by WHO)

So far, studies suggest that effecti veness may be reduced agi nst sone SARS-
CoV-2 variants and nore dataare needed [ 15, 24, 38-51] [16,52]. Current data
relatedtoclinical effecti veness and in vitro neutralisation, on Alpha (B.1.1.7),
Beta (B.1.351) and Gamma (P.1) SARS-CoV-2 variants can be found in Table
2-2. Updated vaccines will be necessaryto eli mnate the virus. Recently, in
additionto B.1.1.7, B.1.351 and P.1, two nore SARS-CoV-2 variants, B.1.427
and B.1.429, which were first detected in California, have been shown to be
approxi nately 20% nore trans mssible than preexisting variants and have
been classified by the CDC as variants of concern. Current ly in EU, variants
of concern are B.1.1.7, B.1.351 and P.1 and Delta (B.1.617.2) .

First reported in India in Dece mber 2020, SARS-CoV-2 lincages Kappa
(B.1.617.1), Delta (B.1.617.2) and B.1.617.3 have been increasingly detected
in ather countries. Inthe EU/EEA there are indications that the frequency of
detection of both lineages B.1.617.1 and B.1.617.2 is increasing. Currently
described ineages B.1.617.1, B.1.617.2 and B.1.617.3 have distinct mnutation
profiles and warrant individual assessment. Given the still very I mted
available data with respect to their trans mssitility, disease severity and
immune escape potential relative to aher co-<irculating SARS-CoV-2
variants inthe EU/EEA, the full i npact of these ineages on public healthis
not yet possible to assess. At this ti me, ECDC nmmintains its assess nent of
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B.1.617.1, and B.1.617.3 as variants of interest and will continue to actively
monitor the situation [53].

Vaccine in development in children

Clinical triaks are currently under way to test the Pfizer, Moderna, Oxford-
AstraZeneca, Jansenn/Johnson&Johnson and Sinovac vaccines in children
[54-57]. Details can be found in Table 2-3.

On May 3, 2021 EMA has started evaluati ng an application to extend the use
of the COVID-19 vaccine Comirnaty to include young people aged 12 to 15
[59]. On May 10, 2021 FDA aut horised Pfizer/BionTech COVID-19 vaccine
for emergency use i n adolescents 12-15 years old [60].

On May 28, 2021 EMA's CHMP recomnended granting an extension
of indication for the COVID-19 vaccine Comirnaty toinclude children aged
12 to 15 [61]. On June 08, 2021 EMA has started evaluating an applicationt o
extend the use of the COVID-19 Vaccine Moderna toinclude young people
aged 12 to 17 [62].

Intranasal vaccines in development

As of June 08, 2021, seven COVI D-19intranasal vacci nes indevelopnent were
found. Nasal delivery is easier for adm mistration, without needles and and
can be self adm nistered. Intranasal vacci nes could boost immune defenses in
mucosa. As exanple, Oxford is launching a phase 1 trial of a nasal spray
COVI D-19 vacci ne,includi ng 30 volunt eers aged 18-40. The spray wi 1l use the
sane ChAdOx1 nCoV-19 compound as the AstraZeneca shot. Details can be
found in Table 2-4.
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Table 2-1: Vaccines contracted or exploratory talks have concluded for EU, in the R&D pipeline (Phase 1 - Phase 4 clinical trials, not preclinical stages)

Source: Adapted from DRAFT landscape of COVID-19 candidate vaccines — June 08 2021, https://www.who.int/publications/m/item/draft-landscape-of-covid-19-candidate-vaccines
and Creech et al. 2021 [63]

Developers Vaccine / Vaccine type Number of Study phase | Storage conditions Efficacy against Overall efficacy EC (EU) Current
doses severe COVID-19 approval or EMA
“rolling review”

Moderna + National Institute of COVID-19 Vaccine Moderna 2IM Phase 4 -25°to -15°C; 2-8°C for 100% 14 d after 2" | 92.1% after 1st dose; Conditional

Allergy and Infectious Diseases (NIAID) | (mRNA-1273)/m RNA 30d; room dose 94.1% 14 d after 2" dose marketing

temperature <12 h authorisation

AstraZeneca + University of Oxford COVID-19 Vaccine 2IM Phase 4 2-8°C for 6 mo 100% 21 d after 1t | 64.1% after 1st dose; Conditional
AstraZeneca (ChAdOx1-S - dose 70.4% 14 d after 2" dose marketing
(AZD1222) / Viral vector authorisation

BioNTech + Pfizer Comirnaty (BNT162b2) / 2IM Phase 4 -80°t0 -60°C; 2-8° Cfor | 88.9% after 1 52% after 1st dose; 94.6% Conditional
mRNA 5 d; room temperature dose 7 d after 2" dose marketing

<2h authorisation
Janssen COVID-19 Vaccine Janssen 1M Phase 3 -25°Cto-15°C; 85% after 28 d; 72% in US; 66% in Latin Conditional
Pharmaceutical/Johnson&Johnson (Ad26.COV2.S) / Viral vector 2-8°Cfor3 mo 100% after 49 d America; 57% in South marketing
Africa (at 28 d) authorisation

CureVacAG CVnCoV/mRNA 21M Phase 3 2-8° C for 3 mo; room Unknown Phase 3 ongoing EMA “rolling

temperature for 24 h review”

Sanofi Pasteur + GSK VAT00002; SARS-CoV-2 21M Phase 3 2-8°C N.A - Phase 2b N.A - Phase 2b ongoing N.A - Phase 2b
vaccine formulation 1 with ongoing ongoing
adjuvant 1 (S protein
(baculovirus production) /

Protein subunit

Novavax NVX-CoV2373 / Protein 2IM Phase 3 2-8°C for 6 mo 100% 89.3% in UK after 2" dose; | EMA “rolling
subunit 60% in South Africa review”

Valneva VLA2001 / Inactivated virus 2IM Phase 3 2-8°C N.A - Phase 1/2 N.A - Phase 1/2 ongoing N.A-Phase 1/2

ongoing ongoing
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Table 2-2: SARS-CoV-2 variants of concern in EU and vaccines contracted or exploratory talks have concluded for EU, and some vaccines not contracted nor exploratory
talks have concluded for EU: clinical effectiveness and in-vitro neutralisation

Developers

Vaccine / Vaccine type

Clinical Efficacy against
Alpha (B.1.1.7.)
(UK) / Neutralisation

Clinical Efficacy against Beta
(B.1.351)
(South Africa) / Neutralisation

Clinical Efficacy against
Gamma (P.1)
(Brazil) / Neutralisation

Clinical Efficacy
against Delta
(B.1.617.2)
(India) /
Neutralisation

have concluded for EU

Vaccines contracted or exploratory talks

Moderna + National Institute of Allergy

COVID-19 Vaccine Moderna (mRNA

Not yet available

Not yet available

Not yet available

Not yet available

Pharmaceutical/Johnson&Johnson

(Ad26.COV2.5) / Viral vector (Non-

COVID-19; 85% against severe COVID-

severe disease

and Infectious Diseases (NIAID) -1273) / m RNA Decrease by 1.8x Decrease by <8.6x Decrease by 4.5x
AstraZeneca + University of Oxford COVID-19 Vaccine AstraZeneca 70.4% against symptomatic 10.4% against symptomatic COVID-19 | Not yet available Real word data:
(ChAdOx1-S - (AZD1222) / Viral COVID-19 Decrease by <86x Decrease by 2.9x 60% effective at
vector (Non-replicating) Decrease by 9x to complete immune escape two weeks after
the second dose;
33% effective
against
symptomatic
disease three
weeks after
the first dose
BioNTech + Pfizer Comirnaty (BNT162b2) / mRNA Real-word data: 72% (95% Cl | 100% in South Africa Not yet available Real word data:
58-86) 21 days after first Decrease by <6.5x to 10.3x Decrease by 2.6X, 6.7x to 88% effective, two
dose and 86% (95% Cl 76- 14x weeks after
97) seven days after two the second dose;
doses 33% effective
Decrease by 2x against
symptomatic
disease three
weeks after
the first dose
Janssen COVID-19 Vaccine Janssen Not yet available 57% against moderate to severe 68.1% against moderateto | Not yet available

(Strong results variant when tested on
mice; CureVac would expand a trial in
Europe and Latin America to analyse
the vaccine’s efficacy against select
variants)

replicating) 19 and hospitalisation Not yet available
Not yet available
CureVac AG CVnCoV / mRNA Not yet available Not yet available Not yet available Not yet available

Sanofi Pasteur + GSK

VAT00002; SARS-CoV-2 vaccine
formulation 1 with adjuvant 1 (S
protein (baculovirus production) /

Protein subunit

Not yet available

Not yet available

Not yet available

Not yet available
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Novavax NVX-CoV2373 / Protein subunit 89.3% against symptomatic | 60% against symptomatic COVID-19 Not yet available Not yet available
COVID-19
Decrease by 1.8x

Valneva VLA2001 / Inactivated virus Not yet available Not yet available Not yet available Not yet available

Vaccines not contracted nor exploratory
talks have concluded for EU

CoronaVac (Sinovac)

CoronaVac; SARS-CoV-2 vaccine
(inactivated) / Inactivated virus

Decreased by 0.5X

Decrease 2.5 to 3.3x to complete or
partial loss of neutralization

Not yet available

Not yet available

Brazil

Not yet available

Not yet available

Not yet available

Not yet available

Turkey

Not yet available

Not yet available

Not yet available

Not yet available

BBIBP-CorV (Sinopharm)

Inactivated SARS-CoV-2 vaccine
(Vero cell) / Inactivated virus

Not yet available

Not yet available

Decrease by 1.6x

Not yet available

Complete or partial loss of
neutralization

Gamaleya (Sputnik V)

Gam-COVID-Vac Adeno-based

Not yet available

Not yet available Not yet available Not yet available

(rAd26-S+rAd5-S) / Not decreased Decrease 6.1X Decrease 2.8X
Viral vector (Non-replicating)
Table 2-3: COVID-19 Vaccines in development in children
Developers Vaccine / Vaccine type
Moderna + National Institute of COVID-19 Vaccine Moderna (mRNA - NCT04796896 (KidCOVE)
Allergy and Infectious Diseases (NIAID) | 1273)/mRNA Phase 2/3 RCT in 6,750 children ages 6 months through 11 years in U.S. and Canada
Two parts:

1. Part 1: open label, dose-escalation, age de-escalation study. 2 yo — up to 12 yo: each participant may receive either 50 pg
or 100 pg dose of the vaccine.

6 mo - up to 2 yo: each participant may receive either 25 pg, 50 pg, or 100 pg dose.

2. Part 2: randomised, observer-blind, placebo-controlled expansion study based on the preliminary evaluation of the Part

1 results. The participants will receive two doses of the vaccine 28 days apart. To evaluate the medicine’s safety, tolerability,
reactogenicity and effectiveness, the company will observe the participants for 12 months after the second jab.

NCT 04649151 (TeenCOVE)

Phase 2/3 RCT, to evaluate the safety, reactogenicity, and effectiveness of mRNA-1273 SARS CoV 2 vaccine in 3000 healthy
adolescents 12 to <18 years of age in US. See Press Release from 15 May 2021, on results related to primary endpoint below.
On June 08, 2021 EMA has started evaluating an application to extend the use of the COVID-19 Vaccine Moderna to
include young people aged 12 to 17.

AstraZeneca + University of Oxford

COVID-19 Vaccine AstraZeneca
(ChAdOx1-S - (AZD1222) / Viral vector

Phase 2 RCT in 300 children aged 6-17, in UK
Currently has been paused while the EMA investigates the link between the shot and rare blood clots

BioNTech + Pfizer

Comirnaty (BNT162b2) / mRNA

NCT 04368728 Phase 2/3 RCT in 2200 volunteers ages 12to 15

On March 31, 2021 announced adolescent trials have shown efficacy of 100% in protecting adolescents ages 12-15, with no
significant safety concerns. About 2,260 adolescents ages 12-15 years participated in the trial, with roughly half receiving
the vaccine and half receiving a placebo. There were 18 cases of COVID-19 reported, all within the placebo group. One
month after a second dose, the vaccine elicited SARS-CoV-2-neutralizing antibody geometric mean titers of 1,239.5in a
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subset of adolescents, compared to 705.1 in an earlier group of 16- to 25-year-olds, according to the news release. Scientific
publication in NEJM [28], see details below.

On May 10, 2021 FDA authorised Pfizer/BionTech COVID-19 vaccine for emergency use in adolescents 12-15 years
old. On May 28, 2021 EMA's CHMP recommended granting an extension of indication for the COVID-19 vaccine
Comirnaty to include children aged 12 to 15.

NCT 04816643, Phase 1/2/3 Study in 4644 children 6 months to 11 years old in US

Evaluating the safety, tolerability, and immunogenicity of the Pfizer-BioNTech COVID-19 vaccine on a two-dose schedule
(approximately 21 days apart) in three age groups: children aged 5 to 11 years, 2 to 5 years, and 6 months to 2 years. The 5
to 11 year-old cohort started dosing last week and the companies plan to initiate the 2 to 5 year-old cohort next week.
https://www.pfizer.com/news/press-release/press-release-detail/pfizer-biontech-announce-positive-topline-results-
pivotal?linkld=114996658

Janssen
Pharmaceutical/Johnson&ohnson

COVID-19 Vaccine Janssen
(Ad26.COV2.S) / Viral vector

RCT, phase 2a

Has begun in April 2021 testing its Covid-19 vaccine in 1700 adolescents aged 12; Initially will be tested in a small number
of adolescents aged 16-17 years (following the review of initial data in this phase 2a trial, the study will be expanded to a
larger group of younger adolescents in a stepwise approach).

Currently enrolling participants in Spain and the United Kingdom; enrollment will commence shortly in the United States,
the Netherlands and Canada, with Brazil and Argentina to follow
https://www.wsj.com/articles/j-j-starts-testing-covid-19-vaccine-in-adolescents-11617379165

CureVac AG

CVnCoV / mRNA

Not available

Sanofi Pasteur + GSK

VAT00002; SARS-CoV-2 vaccine
formulation 1 with adjuvant 1 (S protein
(baculovirus production) / Protein
subunit

Not available

Novavax NVX-CoV2373 / Protein subunit Pediatric and adolescent arms of the trials expected to initiate later in the second quarter 2021
https://www.marketwatch.com/story/novavax-to-expand-covid-19-vaccine-trials-to-children-teens-2021-04-05
Valneva VLA2001 / Inactivated virus Not available

Sinovac Biotech

CoronaVac; SARS-CoV-2 vaccine
(inactivated) / Inactivated virus

RCT on 500 children in China ages 3 to 17; preliminary results from phase "2 trials announced safe and could induce
immune responses among children and adolescents; The lower dose of the vaccine could induce favourable antibody
responses in children aged three to 11 years while the medium dose worked well for those aged 12 to 17 years.
https://www.clinicaltrialsarena.com/news/sinovac-vaccine-immune-responses-children/
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Table 2-4: Intranasal vaccine in development

protein of SARS-CoV-2

Developers Vaccine platform Vaccine type No of doses Study Phase Registry number

NCT04816019
AstraZeneca + University of Oxford Viral vector (Non-replicating) ChAdOx1-S - (AZD1222) (Covishield)

1-2 1
University of Hong Kong, Xiamen
University and Beijing Wantai Viral vector (Replicating) DeINS1-2019-nCoV-RBD-OPT1 (Intranasal flu-based-RBD) 2 2 ChiCTR2000039715
Biological Pharmacy
Codagenix/Serum Institute of India | Live attenuated virus COVI-VAC 1-2 1 NCT04619628
Center for Genetic Engineeringand | , . b it CIGB-669 (RBD-+AgnHB) 3 12 RPCEC00000345
Biotechnology (CIGB)
. - [T AdCOVID, Adenovirus-based platform expresses the receptor- :

Altimmune, Inc. Viral vector (Non-replicating) binding domain (RBD) of the Sars-Cov-2 spike protein 1-2 1 NCT04679909
Bharat Biotech International . .
Limited Viral vector (Non-replicating) BBV154, Adenoviral vector COVID-19 vaccine ! 1 NCT04751682
Meissa Vaccines, Inc. Live attenuated virus MV-014-212, a live attenuated vaccine that expresses the spike (S) | 3 1 NCT04798001

Source: Adapted from DRAFT landscape of COVID-19 candidate vaccines — June 08 2021, https://www.who.int/publications/m/item/draft-landscape-of-covid-19-candidate-vaccines
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2.1 Moderna Therapeutics—US National
Institute of Allergy

The reader is referred tothe earlier version (V13 April) for nore details on
the Moderna vacci ne (COVID-19 Vaccine Moderna).

Current data related to clinical effectiveness and in vitro neutralisation, on
Alpha (B.1.1.7), Beta (B.1.351), Gamma (P.1) and Delta (B.1.617.2) SARS-
CoV-2 variants can be found in Table 2-2.

Moderna has announced that it is developing two new approaches to emerging
variants of covid-19 after studies showed that its vaccine had a reduced level
of neutralising titres to the South African variant, suggesting that immunity
might wane. Although the studies showed that Moderna’s current vaccine was
effective against both the UK and South African variants, a sixfold reduction
was seen in neutralising titre levels to the South African variant. In the first
approach Moderna said that it would see whether a third “booster dose” of the
current mRNA-1273 vaccine added to the approved two dose regimen would
further increase neutralising titres against the emerging variants. In a second
approach the company said that it had developed a booster vaccine candidate
called mRNA-1273.351 against the emerging South African variant. It said
that it was beginning phase I studies in the US to see whether this modified
vaccine with variant specific proteins would increase the immunological
effect [64].

Data related to development of vaccine in children can be found in
Table 2-3.

On May 25, 2021 Moderna announced that TeenCove phase 2/3 study of its
COVID-19 vaccine (mRNA-1273) in adolescents has met its primary
immunogenicity endpoint, successfully bridging immune responses to the
adult vaccination. In the study, no cases of COVID-19 were observed in
participants who had received two doses of the Moderna COVID-19 vaccine
using the primary definition. In addition, a vaccine efficacy of 93% in
seronegative participants was observed starting 14 days after the first dose
using the secondary CDC case definition of COVID-19, which tested for
milder disease. This study, known as the TeenCOVE study, enrolled more
than 3,700 participants ages 12 to less than 18 years in the U.S. The
Company plans to submit these data to regulators globally in early June. No
significant safety concerns have been identified to date. The majority of
adverse events were mild or moderate in severity. The most common solicited
local adverse event was injection site pain. The most common solicited
systemic adverse events after the second dose of mRNA-1273 were headache,
fatigue, myalgia and chills [65].

2.2 University of Oxford/ Astra Zeneca

The reader is referred tothe earlier version (V13 April) for nore details on
the Vaxzevria, previ ously COVID-19 Vaccine AstraZeneca.
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Madhi et al. 2021 [23] published results from RCT (NCT04444674) in South
Africa. Participants 18 to less than 65 years of age were assignedina 1:1 ratio
toreceive two doses of vaccine containing 5xX1010 viral particles or placebo
(0.9% sodi umchlori de solution) 21 to 35 days apart. Serumsa nples obtai ned
from 25 participants afier the second dose were tested by pseudovirus and
live-virus neutrali zation assays against the original D614G virus and the
B.1.351 variant. The pri nary end pants were safety and efficacy of the
vaccine against laboratory-confir med sympt omatic coronavirus 2019 illness
(Covi d-19) nore than 14 days after the second dose. Boththe pseudovirus and
the Iive-virus neutrali zation assays showed greater resistance tothe B.1.351
variant in serumsanples obtained from vaccine reci pients than in sanples
from placeboreci pients.Inthe pri mary end-poi nt analysis, m ld+t o-moderate
Covid-19 developed in 23 of 717 placebo recipients (3.2%) and in 19 of 750
vaccine recipients (2.5%), for an efficacy of 21.9% (95% confi dence interval
[C], —49.9 to 59.8). Anong the 42 participants with Covid-19, 39 cases
(92.9%) were caused by the B.1.351 variant; vaccine efficacy against this
variant,analyzed as a secondaryend pa nt, was 10.4% (95% CI, —76.8 t 0 54.8).
The incidence of serious adverse events was balanced bet ween the vacci ne and
placebo groups. two-dose regmen of the ChAdOx1 nCoV-19 vaccine did not
show protection against mld-to-moderate Covid-19 due to the B.1.351
variant.

Emaryet al. 2021 [24] published results from post-hoc analysis of t he effi cacy
of the adenoviral vectar vaccine, ChAdOx1 nCoV-19 (AZD1222), revealed
that laboratory virus neutralization activity by vaccine4 nduced antibodies
was lower against B.1.1.7 variant. However, clinical vaccine efficacy agai nst
sympt omatic NAAT positive infection was good, with 70% (95% CI 44-85)
for B.1.1.7 and 82% (68-89) for ather lneages.

Current data related to clinical effecti veness and in vitro neutralisation, on
Alpha (B.1.1.7), Beta (B.1.351), Gamma (P.1) and Delta (B.1.617.2) can be
found in Table 2-2.

Lopez Bernal et al. 2021 published as preprint results from observational
study related to the effectiveness of the BNT162b2 and ChAdOx1 COVID-19
vaccines against B.1.617.2 COVID-19 variant [52]. Effectiveness was notably
lower after 1 dose of vaccine with B.1.617.2 cases 33.5% (95%CI: 20.6 to 44.3)
compared to B.1.1.7 cases 51.1% (95%CI: 47.3 to 54.7) with similar results for
both vaccines. With BNT162b2 2 dose effectiveness reduced from 93.4%
(95%CI: 90.4 to 95.5) with B.1.1.7 to 87.9% (95%CI: 78.2 to 93.2) with
B.1.617.2. With ChAdOx1 2 dose effectiveness reduced from 66.1% (95% CI:
54.0 to 75.0) with B.1.1.7 to 59.8% (95%CI: 28.9 to 77.3) with B.1.617.2.
Sequenced cases detected after 1 or 2 doses of vaccination had higher odds of
infection with B.1.617.2 compared to unvaccinated cases (OR 1.40; 95%CI:
1.13-1.75).

Data related to development of vaccine in children can be found in
Table 2-3.

2.3 BioNTech/Fosun Pharma/Pfizer

The reader is referred tothe earlier version (V13 April) for nore details on
the vaccines developed by BioNTech and Pfi zer — Comirnaty.

On May 3, 2021 EMA’s human nedicines committee started an accelerated
assess nent of data submtted on Comrnaty, includi ng results from a large
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ongoi ng cli nical studyinvolving adolescents from 12 years of age,in order to
deci de whet her torecommne nd the extension of i ndication [59].

On May 10, 2021 FDA aut horised expanded the e ner gency use aut hori zati on
(EUA) for the Pfizer-BioNTech COVID-19 Vaccine for the prevention of
COVID-19 toinclude adolescents 12 through 15 years of age [60].

Current data related to clinical effectiveness and in vitro neutralisation, on
Alpha (B.1.1.7), Beta (B.1.351), Gamma (P.1) and Delta (B.1.617.2) SARS-
CoV-2 variants can be found in Table 2-2.

Real-world observational studies found hi gh effecti veness of the BNT162b2
Covi d-19 Vaccine agai nst the B.1.1.7 @ nIsrael: vaccine effectiveness at 7 days
or longer afier the second dese was 95% agai nst SARS-CoV-2 infection, 97%
against symptomatic COVID-19, 97% against hospitalisation, and 98%
against severe or critical disease) and B.1.351 variants:in Qatar (esti mated
effecti veness agai nst any docunented infection with the B.1.1.7 variant was
89.5% at 14 days o nore after the second dose; effecti veness agai nst any
docunentedinfection withthe B.1.351 variant was 75%; effecti veness agai nst
severe, critical, or fatal disease withthe B.1.1.7 and B.1.351 variants was very
hi gh, at 97%) [ 66, 67].

Lopez Bernal et al. 2021 published as preprint results from observational
study related to the effectiveness of the BNT162b2 and ChAdOx1 COVID-19
vaccines against B.1.617.2 COVID-19 variant [52]. Effectiveness was notably
lower after 1 dose of vaccine with B.1.617.2 cases 33.5% (95%CI: 20.6 to 44.3)
compared to B.1.1.7 cases 51.1% (95%CI: 47.3 to 54.7) with similar results for
both vaccines. With BNT162b2 2 dose effectiveness reduced from 93.4%
(95%CI: 90.4 to 95.5) with B.1.1.7 to 87.9% (95%CI: 78.2 to 93.2) with
B.1.617.2. With ChAdOx1 2 dose effectiveness reduced from 66.1% (95% CI:
54.0 to 75.0) with B.1.1.7 to 59.8% (95%CI: 28.9 to 77.3) with B.1.617.2.
Sequenced cases detected after 1 or 2 doses of vaccination had higher odds of
infection with B.1.617.2 compared to unvaccinated cases (OR 1.40; 95%CI:
1.13-1.75).

Data related to development of vaccine in children can be found in
Table 2-3.

Frenck et al. 2021 [28] published results ffom ongoing multinational,
placebo-controlled, observer-bli nded trial NCT04368728) in which 12-to-15-
year-old participants were randomly assigned in a 1:1 ratio to recei ve two
injections, 21 days apart, of 30 ug of BNT162b2 or placebo. Noni nferi ority of
the i mmune response to BNT162b2 in 124 o0-15-year-old participants as
conpared with that in 164 0-25-year old partici pants was an i mmunogenicity
objective. Safety (reactogenicity and adverse events) and efficacy agai nst
confir ned coronavirus disease 2019 (Covi d-19; onset, =7 days afier dose 2)in
the 12t 0-15-year-old cohort were assessed. 2260 adolescents 12to 15 years of
age recei ved injections; 1131 recei ved BNT162b2, and 1129 recei ved placebo.
As has been found in ot her age groups, BNT162b2 had a favorable safety and
sideeffect profile, with mainly transient mld to-noderate reactogenicity
(predom nant ly i njecti on-site pain [in 79 to 86% of participants], fati gue [in
60 to 66%], and headache [in 55 to 65%]); there were no vaccine related
serious adverse events and few overall severe adverse events. The geonetric
mean ratio of SARS-CoV-2 50% neutrali z ng titers afier dose 2in 124t 0-15-
year-old partici pants relative to 16t 0-25-year-old partici pants was 1.76 (95%
confi dence interval [CI], 1.47 to 2.10), which net the noni nferi ority criteri on
of a lower boundary of the two-sided 95% confi dence interval greater than
0.67 and indicated a greater response inthe 124t o0-15-year-old cohort. Anmong
participants without evidence of previous SARS-CoV-2 infection, no Covid-
19 cases with an onset of 7 or nore days afier dose 2 were noted anong
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BNT162b2 recipients, and 16 cases occurred anmong placebo recipients. The
observed vacci ne efficacy was 100% (95% CI, 75.3 to 100).

2.4 Janssen Pharmaceutical/ Johnson & Johnson

The reader is referred tothe earlier version (V13 April) for nore details on
the COVID-19 Vaccine J&J

Sadoff et al. 2021[ 29] published results from an international, randoni zed,
double-bli nd, placebocontrolled, phase 3 trial, in which adult participants
were randomly assignedina L:1 ratiotorecei ve a single dese of Ad26.COV2.S
(5%1010 wiral particles) or placebo (ENSEMBLE, NCT04505722). The per-
protocol populati onincluded 19,630 SARS-CoV-2—negati ve partici pants who
received Ad26.COV2.S and 19,691 who received placebo. On the basis of
interi msequenci ng data from512 uni que RT-PCR—positive sanples obtai ned
from 714 participants (71.7%) with SARS-CoV-2 infection, the reference
sequence (Wihan-Hu-1 including the D614G mutation) was detected
predom nantlyinthe United States (190 of 197 sequences [96.4%]) and the
20H/501Y. V2 variant (also called B.1.351) was detected predom nantly in
South Africa (86 of 91 sequences [94.5%]), whereas in Braz l, the reference
sequence was detected in 38 of 124 sequences (30.6%) and the reference
sequence with the E484K nutation (P.2 lineage) was detected in 86 of 124
sequences (69.4%).

Ad26.COV2.S protected against noderate to severe—critical Covid-19 with
onset at least 14 days afier adm nistration (116 cases inthe vaccine group vs.
348 in the placebo group; efficacy, 66.9%; adjusted 95% confi dence interval
[CI], 59.0 to 73.4) and at least 28 days afier ad m nistration (66 vs. 193 cases;
efficacy, 66.1%; adjusted 95% (, 55.0 to 74.8). Vaccine efficacy was hi gher
agai nst severe—critical Covid-19 (76.7% [adjusted 95% CI, 54.6 to 89.1] for
onset at =14 days and 85.4% [adjusted 95% CI, 54.2t0 96.9] for onset at =28
days). Despite 86 of 91 cases (94.5%) in South Africa with sequenced virus
havi ng the 20H/501Y.V2 variant (also called B.1.351), vaccine efficacy was
52.0% and 64.0% agai nst noderate to severe—critical Covid-19 with onset at
least 14 days and at least 28 days afier adm nistration, respectively, and
efficacy agai nst severe—critical Covid-19 was 73.1% and 81.7%, respectively.
Reactogenicity was higher with Ad26.COV2.S than with placebo but was
generally mld to noderate and transient. The incidence of serious adverse
events was balanced between the two groups. Three deaths occurred in the
vaccine group (none were Covi d-19-related), and 16inthe placebo group (5
were Covi d-19-related).

Current data related to clinical effectiveness and in vitro neutralisation, on
Alpha (B.1.1.7), Beta (B.1.351), Gamma (P.1) and Delta (B.1.617.2) SARS-
CoV-2 variants can be found in Table 2-2.

Data related to development of vaccine in children can be found in
Table 2-3.
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2.5 Novavax

About the vaccine

The Novavax COVID-19 vaccine being developed by Novavax and co-
sponsored by CEPI [68] is a recombi nant protein nanoparticle technology
plat for mthat is to generate antigens derived fromthe coronavirus spike (S)
protein [69]. Matrix-M™ is Novavax patented saponi n-based adjuvant that
has the potential to boost the i mmune system by sti nulating the entry of
anti gen-presenting cells into the injection site and enhancing antigen
presentationin local lymph nodes, boosti ngi mmune responses [70, 71].

Estimated timeline for approval

The phase 1/2, random zed, placebo-controled, triple-blind, parallel
assignnment clinical trial (NCT04368988) in 131 healthy adults ains to
evaluate the 1 mmunogenicity and safety of SARS-CoV-2 rS nanoparticle
vaccine with or without Matrix-M adjuvant in heak hy partici pants = 18t 0 59
years of age [72-75]. This RCT will be conducted from May 15, 2020 to July
31, 2021. Esti mated Pri mary Completion Date is Dece nber 31, 2020.

A phase 2b RCT trial NCT04533399) ai ns toevaluate the effecti veness and
safetyin South Africans adults; 2904 partici pants are planned to enrolled,
with esti mated pri mary conpletion date in Nove mber 2021 [75].

A phase 3 RCT (EUdraCT 2020-004123-16) is ongoi ng, in heal hy adults in
the UK. Main ai mis to demonstrate the efficacy of SARS-CoV-2 rS with
Matrix-M1 adjuvant in the prevention of wrologically confirnmed (by
polynerase chain reaction [PCR]) to SARS-CoV-2, sympt omatic COVI D-19,
when gven as a 2-dose vaccination reg nen, as compared to placebo, in
serolog cally negative ¢o SARS-CoV-2) adult participants. 9000 partici pants
are planned toenrolled.

Results of publications

A results from above nentioned random zed, placebo-controlled, phase 1/2
trial to evaluate the safety and i mmunogenicity of the rSARS-CoV-2 vacci ne
(in 5-pg and 25-ug doses, with or without Matrix-M1 adjuvant, and with
observers unaware of trial-group assignnments) in 131 healt hy adults were
published [13]. In phase 1, vaccination conprised two intramuscular
injections, 21 days apart. Affer random zation, 83 partici pants were assigned
to receive the vaccine with adjuvant and 25 without adjuvant, and 23
partici pants were assi gned torecei ve placebo. No serious adverse events were
noted. Unsolicited adverse events were mld in nost participants;there were
no severe adverse events. The two-dose S5-ug adjuvanted reg nen induced
geonetric nean antispike IgG (63,160 EIISA units) and neutral zation
(3906) responses that exceeded geonetric nean responses in convalescent
serum from nostly symptommtic Cowid-19 patients (8344 and 983,
respecti vely).

Formca et al. 2021 [14] published, as preprint, results from phase 2
component of above nentioned RCT (NCT04368988): participants were
randomly assi gned torecei ve eit her one or twointramuscular doses of S5-ug or
25-ug NVX-CoV2373 o placebo, 21 days apart. Approxi mately 250
partici pants each were assigned to one of four vaccine groups or placebo. Of
these, approxi mately 45% were older participants. Reactogenicity was
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predom nantly mld to noderate in severity and of short duration (nmedian
<3 days) after first and second vacci nation with NVX-CoV2373, with hi gher
frequencies and intensity afier second vacci nati on and with the hi gher dose,
and occurred less frequent ly and was of lower intensityin older partici pants.
The two-dose reg nen of S5-ug NVX-CoV2373 induced robust geonetric nean
titer (GMT) IgG anti-spike protein (65,019 and 28,137 EU/mL) and wi 1d-t ype
virus neutrali z ng antibody (2201 and 981 titers) responses in younger and
older partici pants,respectively, with seroconversion rates of 100% in bot h age

groups.

On January 28, 2021 Novavax, Inc. announced that NVX-CoV2373, its
protein-based COVID-19 vaccine candi date, net the pri nary endpoint, with
a vaccine efficacy of 89.3%, in its phase 3 clinical trial conducted in
the United Kingdom The study assessed efficacy during a period with hi gh
trans mssion and with a new UK variant strain of the virus energing and
circulating widely. It was conducted in partnership with
the UK Governnent’s Vacci nes Taskforce. Novavax also announced
successful results of its phase 2b study conducted in South Africa in which
approxi mately 90% of COVID-19 cases attributed to South Africa escape
variant: 60% efficacy for the prevention of mld, noderate and severe
COVID-19 disease was observed [76].

Heath et al. 2021 [16] published results as preprint fromthis phase 3 RCTin
UK nentioned above (EudraCT 2020-004123-16): A taal of 15,187
participants were random zed, of whom 7569 received NVXCoV2373 and
7570 received placebo. NVX-CoV2373 was 89.7% (95% confi dence interval,
80.2 to 94.6) effective in preventing Covid-19, with no hospitalisations or
deat hs reported. There were five cases of severe Covid-19, allinthe placebo
group. Post hoc analysis revealed efficacies of 96.4% (73.8 to 99.5) and 86.3%
(71.3 to 93.5) against the protaype strain and B.1.1.7 variant, respectively.
Vaccine efficacy was si mlar across subgroups, includi ng participants with
conorbidities and those =65 years old. Reactogenicitywas generally m 1d and
transient. The inci dence of serious adverse events was low and si m lar in the
two groups.

Shinde et al. 2021 [15] published as preprint, and then as scientific
publication [ 77] preliminary results from phase 2a/b RCT in South Africa,: a
total of 4387 partici pants were random zed and dosed at least once, 2199 with
NVX-CoV2373 and 2188 with placebo. Vaccine efficacy was 49.4% (95%
confi dence interval [CI]: 6.1 to 72.8). Efficacy in HI V-negati ve partici pants
was 60.1% (95% CI: 19.9t0 80.1), and did not differ by baseline serostat us. Of
the pri mary endpoint cases with available whole genome sequencing, 38
(92.7%) of 41 were the B.1.351 variant. Post-hoc vaccine efficacy agai nst
B.1.351 was 51.0% (95% CI: - 0.6 to 76.2) in HIV-negative participants.
Preli mnary local and syste mic reactogenicity events were more common in
the vaccine group; serious adverse events were rare in bot h groups.

Current data related to clinical effecti veness and in vitro neutralisati on, on
Alpha (B.1.1.7), Beta (B.1.351), Gamma (P.1) and Delta (B.1.617.2) SARS-
CoV-2 variants can be found in Table 2-2.

Data related to development of vaccine in children can be found in
Table 2-3.
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2.6 CureVac

About the vaccine

The vaccine candidate CVnCoV, developed by CureVac, is a protam ne-
complexed mRNA-based vaccine expressing undisclosed SARS-CoV-2
protein@). Each CureVac product is a tailored mnolecular creation that
contains 5 and 3’ untranslated reg ons and the open reading frane to make
sure translation of the nessenger RNA (mRNA) sequence results in
appropriate levels of proteins in the body. This neans that CureVac’s
technology uses mRNA as a data carrier in arder totrainthe human body to
produce ideal levels of proteins. Thereby the i mmune syste mis sti mulated
and can respond to antigens [78, 79].

CureVac and Bayer jant forces in January 2021 on COVID-19 wvaccine
candi date CVnCoV to ranp up the production and distribution of vaccine.
Vaccine remnins stable and within defined specifications for at least three
mont hs when stored at a standard refri gerator te nperature of +5°C (+41°F)
and for up to 24 hours as readyto-use vaccine when stored at room
te mperature, htt ps;//www.curevac.com/en/covi d-19/.

Estimated timeline for approval

Phase 1 (NCT04449276) study ai ns toevaluate the safetyand reactogenicity
profile afier 1 and 2 dose administrations of CVnCoV at d fferent dese levels.
Isis funded by Coalition for Epi de m ¢ Preparedness Innovations (CEPI), and
located in Belg um and Germany. More then 250 healthy participants are
enrolled in the trial. Preli mnary results reported as preprint in Nove mber
2020 strongly supported the decision to advance a 12ug dose in the pivotal
phase 2b/3 study [ 30], htt ps://www.curevac.com/en/covi d-19/.

Phase 2, RCT (NCT04515147) initiated in Septe mber 2020 ai ns to evaluate
the safety and reactogenicity profile affer 1 and 2 dose ad mi nistrations of
investigational SARS-CoV-2 nRNA vaccine (CVnCoV) at different dose
levels and to evaluate the humoral i mmune response after 1 and 2 dose
adm nistrations of CVnCoV. 691 partici pants are planned to be enroll in the
trial, with esti mated st udy completi on date in Nove mber 2021 [75].

Pi vot al phase 2b/3 st udy NCT04652102/EUdraCT 2020-00399822),initiated
in Dece mber 2020, assesses a 12ug dose of CVnCoV in two parts: aninitial
phase 2btrial which is expected toseamlessly nerge into a phase 3 efficacy
trial. Both the phase 2b and phase 3 trials are random zed, observer -bli nd,
placebocontrolled studies in adults over 18 years of age or older. Whi le the
objective of the phase 2b study is to further characterizz the safety,
reactogenicityandi mmunogenicity of CVnCoV,the phase 3assesses CVnCoV
efficacy. Subjects will be enrolled at nultiple sites and vaccinations follow a
two-dose schedule on day 1 and day 29 of either CVnCoV a a placebo. In
tatal, nmore than 35,000 participants will be included in the phase 2b/3
HERALD study at multiple sites in Europe and Iatin Anerica,
htt ps://www.curevac.conyen/covid-19/.

A phase 3 RCT (NCT04674189) ains to evaluate the safety and
i mmunogeneity of CVnCoV vacci ne inadult healt h care workers in Ger nany.
Esti mated enrollnents is 2520 participants, with esti mated pri mary
completion date in June 2021 [75].
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Results of publications

Preliminary resultsrelated tophase 1 (NCT04449276) reported as preprinti n
Nove nber 2020 showed t hat two doses of CVnCoV rangi ng from2 pgto 12 pg
per dose, adm nistered 28 days apart were safe. No vaccinerelated serious
adverse events were reported. There were dose-dependent increases in
frequency and severity of solicited systemc adverse events, and to a lesser
extent of localreactions, but the najority were mld or noderate and transient
in duration. Median titers neasured in assays two weeks after the second 12
ug dose were conparable tothe nedian titers observed in convalescent sera
from COVID-19 patients. Seroconversion (defined as a 4-fold increase over
baseline titer) of virus neutralia ng antibodies two weeks afier the second
vaccinati on occurred in all partici pants who recei ved 12 pg doses [30].

Current data related to clinical effectiveness and in vitro neutralisation, on
Alpha (B.1.1.7), Beta (B.1.351), Gamma (P.1) and Delta (B.1.617.2) SARS-
CoV-2 variants can be found in Table 2-2.

Data related to development of vaccine in children can be found in
Table 2-3.

2.7 Sanofiand GSK

About the vaccine

In April 2020, Sanofi and GSK agreed to develop an adjuvanted vaccine for
COVID-19, using innovative technology from both companies. Sanofi
through its S-protein COVID-19 antigen, based on recombi nant DNA
technology @ his technology has produced an exact genetic match to proteins
found on the surface of the vrus, and the DNA sequence encoding this
antigen has been combined into the DNA of the baculovirus expression
plat for m the basis of Sanofi’s Icensed reconbi nant influenza product inthe
US). GSK through its proven pande mc adjuvant technology which can be of
particular i nportanceina pande mic situation since it nayreduce the a mount
of vaccine protein required per dose, allowing nore vaccine doses to be
produced and therefore contributingto pratect nore people. Developnent of
the recombi nant-based COVID-19 vaccine candidate is being supported
through funding and a collaboration withthe B onedical Advanced Research
and Development Authority (BARDA), part of the office of the Assistant
Secretary for Preparedness and Response at the U.S. Depart nent of Health
and Human  Services, https:;/wwwsanofi comyen/media-oonypress-
releases/2020/2020-04-14-13-00-00. Vaccine could be kept in standard
refri gerat ors, maki ngit easier to distribute.

Estimated timeline for approval

On Dece mber 11, 2020 Sanofi and GSK announced a delayin their adjuvanted
recombi nant protein-based COVID-19 vaccine programto i nprove i mmune
response in older adults. https:/wwwsanofi com/en/media-roonypress-
releases/2020/2020-12-11-07-00-00.
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Phase 1/2 study

The interi m RCT, phase 1/2 results (NCT04537208, as preprint, and now as
scientific publication) showed a level of neutralising anti body titers afier two
doses comparable to sera from patients who recovered from COVID-19, a
balanced cellular response in adults aged 18 to 49 years, but insufficient
neutralising anti body titersinadults over the age of 50. The candi date showed
transient but higher than expected levels of reactogenicityli kely due to the
subopti mal anti gen for mulation, with no seri ous adverse events related tothe
vaccine candidate. The nost favorable results were observed in the group
which tested the highest antigen concentration, combi ned with the GSK
adjuvant,showi ng neutralisation titers in 88% of partici pants. Seroconversi on
was observedin 89.6% of the 18 to 49 age group; 85% inthe >50 age group;
and 62.5% inthe >60 age group [31] [80].

Phase 2b and phase 3 studies

The Companies initiate a phase 2b study with an improved antigen
for mulationin February 2021. On May 17, 2021 Sanofi and GSM announced
ina press release that adjuvanted recombi nant COVID-19 vaccine candi date
achieved strong rates of neutrali 2 ng anti body responses, in line with these
measured in people who have recovered from COVID-19, in all adult age
groups in a phase 2 study with 722 volunteers. The phase 2 interi mresults
showed 95% to 100% seroconversion followi ng a second injection in all age
groups (18 to 95 years old) and across all doses, with acceptable tolerability
and with no safety concerns. Overall, the vaccine candidate elicited strong
neutrali 2 ng antibody levels that were conparable to those generated by
nat uralinfecti on, with hi gher levels observedin younger adults (18to 59 years
old). After asingle injection, hi gh neutrali 2z ng anti body levels were generated
in participants with evidence of prior SARS-CoV-2 infection, suggesting
strong potential for develop ment as a booster vaccine. Based on these positive
phase 2interi mresults,the companies initiates a global phase 3,random zed,
double-bli nd study withthe 10pg dose,in comnbi nation with GSK’s pande m ¢
adjuvant. This phase 3 trial is expected to enroll nmore than 35000 adult
participants froma broad range of countries and wi Il assess the efficacy of t wo
vaccine for nulations including the D614 (Wihan) and B.1.351 (South
African) variants.

In parallel, the conpanies intend to conduct booster studies with various
variant for mulations in order to assess the abi ity of a lower dose ofthe vacci ne
to generate a strong booster response regardless ofthe initial vacci ne plat for m
recei ved. Pending positive phase 3 outcones and regulatory reviews, the
vaccine is expected to be approved inthe fourth quarter of 2021 [81].

Current data related to clinical effecti veness and in vitro neutralisati on, on
Alpha (B.1.1.7), Beta (B.1.351), Gamma (P.1) and Delta (B.1.617.2) SARS-
CoV-2 variants can be found in Table 2-2.

Data related to development of vaccine in children can be found in
Table 2-3.
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2.8 Valneva

About the vaccine

Valneva vaccine candidate VLA2001 consists of inactivated whole virus
particles of SARS-CoV-2 with high S-protein density, in conbination with
two adjuvants, alum and CpG 1018. This adjuvant comnbination has
consistent ly induced hi gher antibody levels in preclinical experi nents than
alumonly for nulations and shown a shiff of the i mmune response towards
Thl. VLA2001 is produced on Valneva’s established Vero-<ell platfor m
leveraging the manufacturing technology for Valneva’s licensed Japanese
encephalitis vaccine, IXIARO®. The process, which has already been
upscaled to finalindustrial scale, includes inactivation with BPLto preserve
the native structure of the S-protein.

VLA2001 is expected to confor mwith standard cold chainrequire nents (2-8°
O).

Estimated timeline for approval

Valneva initiated phase 1/2 clinical study in Dece mber 2020; randonised,
double blind trial evaluating the safety and i mmunogenicity for three dese
levels in approxi mately 150 healt hy adults. The pri mary endpaint read-out
will be two weeks affer completion of the two-dose pri mary i mmuni zati on
(day 0, 21). Subject to analysis of this data, additional trials are expected to
comnence i mnediatelythereafier. Atatal of 150 healt hy adults aged 18 to 55
years have been recruited. Imitial results are expected in April 2021,
htt ps://valneva.conypressrelease/valne va-commne nces - nufact uri ng-ofdts-
inactivated-adjuvanted-covi d-19-vacci ne-conmpletes-phase-1-2-st udy-

recruit nent/.

On 6 April 2021, Valneva announced results from above mentioned RCT,
suggested the vaccine is i nmunogenic, with nore than 90% of all study
partici pants developi ng significant levels of antibodies to the SARS-CoV-2
virus spike pratein across three dose groups tested. In the hi gh dose group,
afier two doses, antibody titres were at o above levels for a panel of
convalescent sera, 2021 https://valneva.com/pressselease/valneva-reports-
positi ve-phase-1-2-data-for 4ts4 nacti vated-adjuvant ed-covi d-19-vacci ne-
candi date-vla2001/.

The Company currently plans to include nore than 4,000 participants in
additional trials, which it believes could support an initial regulatory
approval as soon as the fourth quarter of 2021.

Current data related to clinical effecti veness and in vitro neutralisati on, on
Alpha (B.1.1.7), Beta (B.1.351), Gamma (P.1) and Delta (B.1.617.2) SARS-
CoV-2 variants can be found in Table 2-2.

Data related to development of vaccine in children can be found in
Table 2-3.

2.9 Sinovac Life Science Co., Ltd

The reader is referred tothe earlier wversion (V09_Dece nmber 2020, subsecti on
2.5) for nore details on the inactivated CoronaVac vaccine developed by
Sinovac Life Sciences Co., Ltd.
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On May 4, 2021, EMA’s human nedicines committee has started a rolling
review of COVID-19 Vaccine (Vero Cell) Inactivated, developed by Sinovac
Life Sciences Co., Itd. The EU applicant for this nedicineis Li f£'On Sr.I[9].

Han et al. 2021 [82] published results (@s preprint) ffomrandomsed, double-
bli nd, placebo-controlled phase 1/2 clinical trial of CoronaVac in healthy
children and adolescents aged 3-17 years old in Zanhuang (Hebei, China)
(NCT04551547). CoronaVac was well tolerated and induced strong
neutralising anti body responses in children and adolescents aged 3-17 years.
Vaccine (n 0-5ml aluminum 10 hydroxide adjuvant) or placebo (@djuvant
only) was g ven byintranuscular injection intwo doses (day 0 and day 28).
Phase 1 trial was conducted in 71 participants with an age de-escalation in
tree groups and dese-escalation in two blocks (1.5ug or 3ug per injection).
W thin each block, participants were randomly assigned (3:1) using block
randomsation toreceive CoronaVac or placebo. In phase 2, 480 partici pants
were randomly assigned (2:2:1) using block randomisation to receive eit her
CoronaVac at 1.5ug or 3ug per dose, or placebo. The pri mary safety endpai nt
was adverse reactions within 28 days afier each injection in all participants
who recei ved at least one dose. The pri maryi mmunogenicity endpoint was
seroconversion rate at 28 days afier the second injection and its GMT as the
secondary endpai nt .

This study is ongoing and is regstered with ClinicalTrials.gov
(NCT04551547). 500 participants received at least one dose of vaccine or
placebo (n=71 for phase 1 and n=479 for phase 2;safety population). Inthe
combi ned safety profi le of phase 1 and phase 2, any adverse reactions within
28 days after injection occurredin 56 (26%) of 219 participants inthe 1-Sug
group, 63 (29%) of 217 inthe 3ug group and 27 (24%) of 114 inthe placebo
group, without significant difference. Most adverse reactions were mild and
moderate inseverityandinjection site pain (73[ 13%]) of 550 partici pants was
the nost frequently reported event. As of March 12, 2021, only one serious
adverse event has been reported, which was considered unrelated to
vacci nati on. In phase 1, seroconversion after the second dose was observed in
27 of 27 partici pants (100.0% [95%CI 87.3-100.0]) inthe 1.5ug groups and 26
of 26 participants (100.0% [86.8-100.0]) inthe 3ug group, withthe geonetric
mean titers of 55.0 (95%CI 38.9-77.9) and 117.4 (87.8-157.0). In phase 2,
seroconversion was seenin 180 of 186 partici pants (96.8% [93.1-98.8]) inthe
1.5ug group and 180 of 180 participants (100.0% [98.0-100.0]) in the 3ug
group, with the geonetric nean titers of 86.4 (73.9-101.0) and 142.2 (124.7-
162.1). There were no detectable anti body responses inthe placebo groups.

Current data related to clinical effecti veness and in vitro neutralisation, on
Alpha (B.1.1.7), Beta (B.1.351), Gamma (P.1) and Delta (B.1.617.2) SARS-
CoV-2 variants can be found in Table 2-2.

Data related to development of vaccine in children can be found in
Table 2-3.
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3 Results: Therapeutics

On May 5, 2021 t he European Commission proposed EU Strategy for the
development and availability of COVID-19 therapeutics, to support the
developnent and availability of much-needed COVID-19 therapeutics,
includi ng for the treat nent of ‘long COVID' This Strategy covers the full
li fecycle of nedicines: from research, development and manufacturing to
procure nent and deploynent. It includes clear actions and targets in the
research, develop nent and i nnovati on; access toand swi ff approval of cli nical
trials; scanning for candi date therapeutics; supply chains and delivery of
medicine; regulatory flexibility; joint procurenment and financing and
international cooperation to make nedicine available to all,
https://ec.eur opa.eu/commi ssion/presscorner/detai l/len/IP 21 2201.

Current therapeutic management of patients with COVID-19 (outpatients
and hospitalised patients): Summary

Dexamethasone (and other corticosteroids)

In EU, dexamethasone use is endorsed by EMA followi ng referral procedure:
it is indicatedi n adults and adolescents (from 12 years of age and weighing at
least 40 kg) who require supplemental oxygen therapy. In all cases, the
recomne nded dose in adults and adolescents is 6 milligrams once a day for
up to 10 days.

In curent WHO living guidance the WHO panel mnmde two
recomne ndations: a strong recommendation (based on noderate certainty
evi dence) for systemic G .e.intravenous or oral) corticosteroid therapy (e.g. 6
mg of dexa net hasone orally or intravenously daily or 50 mg of hydr ocortisone
intravenously every 8 hours) for 7 to 10 days in patients with severe and
critical COVID-19, and a conditional recommendation (based on low
certainty evidence) not to use corticosteroid therapy in patients with non-
severe COVID-19.

The US COVID-19 Treatment Guidelines Panel recommends using
dexamethasone (at a dose of 6 ng per day for upto 10 days) in patients with
COVID-19 who are nechanically ventilated (AI) and in patients with
COVID-19 who require supple nental oxygen but who are not nechanically
ventilated (BI). The Panel recommends against using dexanethasone in
patients with COVID-19 who do not require supple nental oxygen (AI). If
dexa net hasone is not available, the Panel recommends using alternative
glucocortica ds such as prednisone, methylprednisolone, or hydrocortisone
(AIID). For more details related to combination therapy with remdesivir or
tocilizumab see remdesivir and tocilizumab below.

Daily regimen of dexamethasone 6 mg once daily is equivalent to 160 mg of
hydrocortisone, 40 mg of prednisone, and 32 mg of methylprednisolone.
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Remdesivir (Veklury)

Re mdesivir (Veklury)is anantiviral nedicine for syste mc use whichrecei ved
a conditional marketing authorisation i n EU.It is indicated for the treat nent
of coronavirus disease 2019 (COVID-19) in adults and adolescents (aged 12
years and older with body weight at least 40 kg) with pneumonia requiring
supplemental oxygen. On June 11, 2021 EMA stated that PRAC has
recommended a change to the product information to include sinus
bradycardia as an adverse reaction of unknown frequency for this nedicine.

The FDA approved re mdesivir for use in adult and pediatric patients 12 years
of age and older and wei ghi ng at least 40 ki lograns (@bout 88 pounds) for t he
treat nent of COVID-19 requiring hospitalisation.

Current WHO living guidance on re mdesivir for COVID-19 has a conditional
recommendation against the use of remdesivir in hospitalised patients with
COVID-19, regardless of disease severity.

The US COVID-19 Treatment Guidelines Panelissued new reco mne ndati ons
on re mdesivir treat nent for patients with COVID-19: There are unsufficient
data to recomnend either for or against the routine use of remdesivir in
hospitalised but does not require supple nental oxygen. For patients at high
risk of disease progression,the use of re mdesivir may be appropriate.

Remdesivir is recommended for use in hospitalised patients who require
supplemental oxygen (BIla); Dexamethasone plus remdesivir (.g., for
patient who required increasing anounts of supple nental oxygen) (BIII);
Dexamethasone (¢.g., when comnbi nation therapy with re mdesivir cannot be
used or is not available) (BI). For hospitali zed patients with COVID-19 who
require oxygen delivery through a high-flow device o, noninvasive
ventilation.Use one of the following options: Dexamethasone (Al);
Dexamethasone plus remdesivir (¢.g., for patients who require increasing
anounts of oxygen) (BIII). For patients who were recently hospitalised with
rapi dlyincreasi ng oxygen needs and syste mc infla mmati on: Add tocilizumab
to one of the two options above (BIla).

For hospitalised patients with COVID-19 who require invasive nechanical
ventilation or extracorporeal me mbrane oxygenation: Dexamethasone (AI).
For patients who are within 24 hours of admnistration to the ICU
dexamethasone plus tocilizumab (BIIa).

Baricitinib
The FDArecent lyissued an emergency use authorization (EUA) for the Janus

ki nase inhi hitor baricitinibto be used in combination with remdesivirin
patients with COVID-19 who require oxygen or ventilatory support.

The US COVID-19 Treatment Guidelines Panel recomnmends  using
either baricitinib (BIIa) or tocilizumab (BIIa) (listed alphabetically) in
combi nati on with dexamethasone alone or dexamethasone plus
remdesivir for the treat nent of COVID-19 in hespitalised patients on hi gh-
flow oxygen or noninvasive ventilation who have evidence of clinical
progression or increased markers of inflammation. There is imsufficient
evidence for the Panel to recommend either for or against the use of
baricitini bin combi nation with dexa net hasone for the treatme nt of COVI D-
191in hospitalised patients who require invasi ve nechanical venti lati on.

The Panel recommends againstthe use of baricitinibin combi nation
with tocilizumab for the treat ment of COVID-19, except in a clinical
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trial (AIIT). There is insufficient evidence for the Paneltorecommend either
for or against the use of baricitini b for the treat nent of COVID-19inchildren.

Casirivimab and imdevimab (REGN-COV2)

The U.S. Food and Drug Administration issued an emergency use
authorization (EUA) for casirivi mab and i mlevi mmb (REGN-COV2) to be
adm nistered together for the treatment of mild to moderate COVID-19 in
adults and pediatric patients (12 years of age or older weighi ng at least 40
ki logra ns [about 88 pounds])with positive results of direct SARS-CoV-2 viral
testing and who are at high risk for progressing to severe COVID-19.

On February 26, 2021 EMA stated that the CHMP has completed its review
to provide a harmonised scientific opinion at EU level to support national
decision making on the possible use of the antibodies before a formal
authorisation is issued. The Agency concluded that the combi nati on (REGN-
COV2) can be used for the treat nent of confirmed COVID-19 in patients who
do not require supplemental oxygen and who are at high risk of progressing
to severe COVID-19.

The US COVID-19 Treatment Guidelines Panel recommends usi ng one of t he
followi ng combination anti-SARS-CoV-2 nonoclonal antibodies to treat
out patients with m1d to nmoderate COVID-19 who are at high risk of cli nical
progression, as defined by the Energency Use Aut hori zati on (EUA) criteria
(listedin alphabetical order):

Bamlanivimab plus etesevimab; or Casirivimab plus imdevimab; or
Sotrovimab.

There are currently no comparative data to deter mne whether there are
di fferences inclinical efficacy o safety bet ween casirivimab plus imdevimab
and bamlanivimab plus etesevimab or sotrovimab.

The Panel recommends against the use of anti-SARS-CoV-2 monoclonal
antibodies for patients who are hospitali zed because of COVID-19, except in
a clinical trial (Alla). However, their use should be considered for persons
with mldto noderate COVID-19 who are hospitali zed for areason o her than
COVID-19 but who ot herwise neet the EUA criteria.

Bamlanivimab monotherapy or in combination with etesevimab

The U.S. Food and Drug Administration revoked an Emergency Use
Authorization (EUA) for the investigational nonoclonal antibody therapy
bamlanivi mab (previously LY-CoV555), when adm nistered alone, for the
treat nent of mild-to-moderate COVID-191in adult and pediatric patients due
to sustained increase of SARS-CoV-2 viral variants that are resistant to
bamlanivi mab alone resulting inthe increased risk for treatme nt fai lure.

On February 9, 2021 the FDA issued an EUA for bamlanivimab and
etesevimab administered together for the treat nent of mild to moderate
COVID-19in adults and pediatric patients (12 years of age or older wei ghi ng
at least 40 kilograns [about 88 pounds]) who test positive for SARS-CoV-2
and who are at high risk for progressing to severe COVID-19.
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On March 5, 2021 EMA stated that the CHMP has completed its review
started in February 2021, to provide a harmonised scientific opinion at EU
leveltosupport national decision naking onthe possible use oft he antibodi es
before a formal authorisation is issued. The Agency concluded that
bamlanivimab monotherapy and bamlanivimab and etesevimab combination
can be used together to treat confirmed COVID-19 in patients who do not
require supplemental oxygen and who are at high risk of their COVID-19
disease becoming severe.

The US COVID-19 Treatment Guidelines Panel recommends usi ng one of t he
followi ng comnbination anti -SARS-CoV-2 npnoclonal antibodies to treat
out patients with mld to noderate COVID-19 who are at high risk of clinical
progression, as defined by the Energency Use Aut horization (EUA) criteria
(listedin alphabetical order):

Bamlanivimab plus etesevimab; or Casirivimab plus imdevimab; or
Sotrovimab.

The Panel recommends against the use of anti-SARS-CoV-2 monoclonal
antibodies for patients who are hospitali zed because of COVID-19, except in
a clinical trial (Alla). However, their use should be considered for persons
with mldto noderate COVID-19 who are hospitali zed for a reason o her than
COVID-19 but who ot herwise neet the EUA criteria.

Sotrovimab (VIR-7831)

On May 21,2021 EMA stated that the CHMP has conpletedits review started
in April 2021, to provide a harmonised scientific opinion at EU level to
support national decision maki ng onthe possible use of t he antibodies before
a formal authorisation is issued. EMA concluded that satrovi mab can be used
totreat confir red COVID-19 in adults and adolescents (aged 12 years and
above and weighing at least 40 kg) who do not require supplemental oxygen
therapy and who are at risk of progressing to severe COVID-19.

The US COVID-19 Treatment Guidelines Panel recommends usi ng one of t he
followi ng combination anti-SARS-CoV-2 nonoclonal antibodies to treat
out patients with mld to noderate COVI D-19 who are at high risk of clinical
progression, as defined by the Energency Use Aut horization (EUA) criteria
(listedin alphabetical order):

Bamlanivimab plus etesevimab; or Casirivimab plus imdevimab; or
Sotrovimab.

The Panel recommends against the use of anti-SARS-CoV-2 monoclonal
antibodies for patients who are hospitali zed because of COVID-19, except in
a clinical trial (Alla). However, their use should be considered for persons
with mldto noderate COVID-19 who are hospitali zed for areason o her than
COVID-19 but who ot herwise neet the EUA criteria.

Regdanvimab (Regkirona)

On 26 March 2021 EMA announced that CHMP has completed a review of
Celltrion’s nonoclonal anti body regdanvi mab (CT-P59) to support national
authorities who may decide on the use of this nedicine for COVID-19 prior
to authorisation. EMA concluded that regdanvi mab can be used for the
treatment of confirmed COVID-19 in adult patients that do not require
supplemental oxygen for COVID-19 and who are at high risk of progressing
to severe COVIDI19.
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Convalescent plasma

On February 4 2021, FDA announced that for rer EUAis being revised to
aut hori zz only the use of high titer COVID-19 convalescent plasma, for the
treat nent of hospitalised patients with COVI D-19, early in the disease course
and those hospitalised with impaired humoral immunity.

Tocilizumab

RECOVERY Collaborative Group published results from the RECOVERY
trial related totociizumab arnt tocii zumab i nproved survival and ot her
clinical outcones in severe and critical COVID-19 patients. These benefits
were seen regardless of the level of respiratory support and were additional to
the benefits of syste mc corticosterads.

The US COVID-19 Treatment Guidelines Panel recommends the use
of tocilizumab (ingle intravenous dose of 8 ng/kg of actual body wei ght , up
to 800 ng) in combination with dexamethasone (6 ng daily for up to 10
days)in certain hospitalised patients who are exhihiting rapid respiratory
decompensation due to COVID-19. The patients included in this population
are: Recently hospitalised patients who have been admtted to the intensive
care unit (CU) within the prior 24 hours and who require invasive
mechanical ventilation oo ECMO (BIla); hospitalised who require
noni nvasi ve nechanical ventilation (NI'V), or hi gh-flow nasal canula (HFNC)
oxygen (>0.4 K O»/30 L/m n of oxygen flow with rapi dly increasi ng oxygen
needs and systemc infla mmation (BIla). For the lates group of patients
tociizunmmb could be added to re mdesivir also.

Lopinavir + ritonavir, chloroquine and hydroxychloroquine

Lopi navir + ritonavir, chlor oqui ne and hydr oxychlor oqui ne are not effective
intreating COVID-19 patients.

Other pharmaceuticals listed in this document

Relatedto ot her phar naceuticals istedinthis docunent the current evidence
isuncertain or very uncertain about their effect on di fferent cli nical outcones
in COVID-19 patients. Furt her RCTs are current ly ongoi ng.

EMA 1is providing guidance to assist developers of potential COVID-19
e dici nes, to prepare for event ual appli cati ons for marketing
aut horisation. This includes scientific advice,as well as infor nal cons ult ati on
withthe COVID-19 EMA pande m ¢ Task Force (COVID-ETF). The outcone
of any consultation or advice from EMA is not hnding on developers.
COVID-19 nedicines that have received EMA advice can be found in Table
3-1 below,

htt ps://www.e ma e ur opa.eu/en/hu man-regulat or y/over view/publi c-healt h-
threats/coronavirus-disease-covi d-19/treat nents-vacci nes/Areat nents-covi d-
19/covi d-19-treat nentsresearch-developnent .
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https://www.ema.europa.eu/en/human-regulatory/overview/public-health-threats/coronavirus-disease-covid-19/treatments-vaccines/treatments-covid-19/covid-19-treatments-research-development
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Table 3-1: COVID-19 medicines that have received EMA advice

Therapeutic

Development stage

Product Developer class/drug type at time of guidance
Antiviral (monoclonal
VIR-7831, VIR-7832 Vir Biotechnology/GSK antibody) Clinical phase
UNI911 Union Therapeutics Antiviral Clinical phase
Tocilizumab Roche Immunomodulator Clinical phase
SNG-001 Synargein Immunomodulator Clinical phase
Siltuximab EUSApharma Immunomodulator Clinical phase
Sarilumab Sanofi Aventis Immunomodulator Clinical phase
Remdesivir Gilead Antiviral Clinical phase
RBT-9 Renibus Therapeutics Inc Antiviral Clinical phase
Ravulizumab Alexion Other therapeutics Clinical phase
Otilimab GSK Immunomodulator Clinical phase
Meplazumab Jiangsu Pacific Meinuoke Biophar. | Antiviral (mAb) Clinical phase
Mavrilimumab Kiniksa Pharmaceuticals Immunomodulator Clinical phase
Gimsilumab Roivant Immunomodulator Clinical phase
Favipiravir Glenmark Pharmaceuticals Ltd Antiviral Clinical phase
Emapalumab and anakinra Swedish Orphan Biovitrum AB Immunomodulator Clinical phase
Eculizumab Alexion Immunomodulator Clinical phase
Danoprevir Ascletis Pharmaceuticals Co Ltd Antiviral Clinical phase
Copper chloride ACOM srl Antiviral Clinical phase
Chloroquine and
hydroxychloroquine cyclops
DPI PurelMS Other therapeutics Clinical phase
Chloroquine Oxford University Other therapeutics Clinical phase
CD24Fc Oncoimmune Inc Immunomodulator Clinical phase
Baricitinib Eli Lilly Immunomodulator Clinical phase
Apremilast Amgen Europe BV Immunomodulator Clinical phase
APNO1 Apeiron Biologics Immunomodulator Clinical phase
. Alliance hyperimmune project

Anti-SARS-CoV-2 polyclonal . .
hyperimmune immunoglobulin (Biotest AG, Bio Products Antiviral Clinical phase

Laboratory, LFB, Octapharma,

CSL Behring and Takeda)
Acalabrutinib Acerta Pharma BV Immunomodulator Clinical phase
ABBV-47D11 AbbVie Antiviral Clinical phase
AT-527 Roche Antiviral Clinical phase
Aviptadil Relief Therapeutics Holding S.A Other therapeutics Clinical Phase
Bl 764198 Boehringer Ingelheim International | Other therapeutic Clinical phase
Emiplacel Biopharma Excellence GmbH Other therapeutic Clinical Phase

. . . o Immunomodulator (monoclol .
Itolizumab Biocon Biologics Limited ) Clinical phase
antibody)

SCTA01 Sinocelltech Ltd. Antiviral (monoclonal antiboq Clinical phase
Colchicine Pharmascience Inc./ Montreal Healt| Immunomodulator Clinical phase
IgM enriched human immune . » e

Biotest AG Antiviral Clinical phase

globulin (Trimodulin) (BT588)
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Inthis docunment we present infor mation for sone therapiesin developnent.

Table 3 -2: Most advanced therapeutics in the R&D pipeline

Drug

Mechanism of operation

Approval Status
Withdrawn, suspended or terminated

Remdesivir (Veklury®)

Antiviral agent

EMA: Conditional marketing authorisation granted
FDA: Marketing authorisation granted
2 RCTs (suspended and terminated)

Favipiravir
(Avigan, T-705)

Antiviral agent

No withdrawn or terminated studies found, 1 suspended

Darunavir (Prezista®)

Antiviral agent

No withdrawn, suspended or terminated studies found

Camostat Mesilate (Foipan®)

Antiviral cell-entry inhibitor

1 RCT-withdrawn, no suspended or terminated studies
found

APNO1 (rhACE2)

Antiviral cell-entry inhibitor

1 RCT withdrawn

Tocilizumab (RoActemra®)

Monoclonal antibody

1 RCT withdrawn, 4 RCTs terminated

Sarilumab (Kevzara®)

Monoclonal antibody

1 RCT suspended, 1 RCTs terminated

Interferon beta 1a (SNG001)
and 1b

Interferon

1 RCT suspended, 1 RCTs terminated

Convalescent Plasma

Convalescent Plasma

FDA revised Emergency Use Authorisation (EUA): only
the use of high titer COVID-19 convalescent plasma, for
hospitalised patients, early in the disease course, with
impaired humoral immunity)

1 RCT terminated, 1 RCT withdrawn

Plasma derived medicinal
products: REGN-COV2;
LY-CoV555 (bamlanivimab);
LY-CoV016 (etesevimab);
AZD7442; sotrovimab (VIR-
7831); regdanvimab

Neutralizing monoclonal antibodies

FDA Emergency Use Authorisation (EUA): REGN-COV2
(casirivimab+imdevimab)

EMA: Use endorsed after Article 5(3) review: REGN-
COV2 (casirivimab+imdevimab)

FDA revoked Emergency Use Authorisation (EUA):
Bamlanivimab

EMA: Use endorsed after Article 5(3) review:
Bamlanivimab

FDA Emergency Use Authorisation (EUA):
Bamlanivimab+etesevimab

EMA: Use endorsed after Article 5(3) review:
Bamlanivimab+etesevimab

FDA Emergency Use Authorisation (EUA):
Sotrovimab

EMA: Use endorsed after Article 5(3) review:
Sotrovimab

EMA: Use endorsed after Article 5(3) review
Regdanvimab

No withdrawn, suspended or terminated studies found

and other corticosteroids

Inhaled corticosteroids:
Budesonide

Glucocorticoid

Solnatide Synthetic peptide No withdrawn, suspended or terminated studies found
Umifenovir (Arbidol®) Antiviral agent No withdrawn, suspended or terminated studies found
Dexamethasone

EMA: Dexamethasone use endorsed after Article 5(3)
review

2 RCTs terminated, 1 RCT suspended, 1 RCT withdrawn

1 RCT terminated

Anakinra (Kyneret®)

Interleukin 1 receptor antagonist

1 RCT suspended, 2-RCT terminated

An alkaloid, with anti-gout and anti-

1 RCT withdrawn, no suspended or terminated studies

Colchicine inflammatory activities found

Lo X o No withdrawn, suspended or terminated studies found
Nafamostat (Futhan©) Trypsin-like serine protease inhibitor
Gimsilumab Human monoclonal antibody No withdrawn, suspended or terminated studies found

Canakinumab

Human monoclonal antibody

No withdrawn, suspended or terminated studies found

No withdrawn, suspended or terminated studies found

JAK2

Lenzilumab Recombinant monoclonal antibody
Vitamin D Vitamin No withdrawn or suspended, 1 terminated studies found
Baricitinib Inhibitor of Janus kinase (JAK)1 and FDA Emergency Use Authorisation (EUA): Baricitinib in

combination with remdesivir
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No withdrawn, suspended or terminated studies found

Pro-drug of the nucleoside analogue No withdrawn, suspended or terminated studies found

Molnupiravir Na-hydroxycytidine (NHC)

lvermectin Antiparasitic No withdrawn, suspended or terminated studies found
-_ Lo . ) 1 RCT withdrawn, no suspended or terminated studies

Aspirin (acetylsalicylic acid) Antitrombotic found

Aviptadil (RLF-100) Intestinal Polypeptide (VIP)

Synthetic form of Human Vasoactive No withdrawn, suspended or terminated studies found

Artesunate Anti-malaria drug

No withdrawn, suspended or terminated studies found

3.1 Remdesivir (Veklury®)

The reader is referred tothe earlier version (V13 April) for nore details on
remdesivir (Veklury).

On June 11, 2021 EMA stated that PRAC has recomne nded a change to
the product information for Veklury @emdesivir) to include sinus
bradycardia (heart beats nore slowly than usual) as an adverse reaction of
unknown frequency for this nedicine. The majority of events of sinus
bradycardia resolved a few days affer the treat ment with Veklury was
discontinued [ 83].

3.2 Lopinavir + Ritonavir (Kaletra®)

Due to the lack of effectiveness of lopinavir/fitonavir in treating adults
hospitali zzd with COVID-19 patients and the decisions to stop enrolling
participants to the lopinavir/ritonavir (Kaletra) arms of the RECOVERY,
SOLIDARITY and DISCOVERY studies in adults hospitali zed with COVI D-
19, our reporting related to lopi navir ritonavir was stopped also.

Last reporting V6/Septe nmber 2020:
htt ps://eprints.ai hta.at/1234/50/Policy Brief 002 Update 09.2020.pdf

3.3 Favipiravir (Avigan®)

About the drug under consideration

Favipiravir (Avigan®), an antiviral drug,is a newtype of RNA-dependent RNA
polynerase (RdRp) inhi bitor [84, 85].

Favipiravir (Avigan®) has not been approved by the European Medicines
Agency (EMA) or the Anerican Food and Drug Adm nistration (FDA) for
COVID-19.
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The US COVID-19 Treat nent Gui deli nes Panel recommends against usi ng t he
Lopinavir/ritonavir (AI) or other HIV protease inhibitors (AIII), except in a
clinical trial, because of unfavorable phar nacodyna mcs and because clinical
triak have not de monstrated a clinical benefit in patients with COVI D-19 [ 86].

Withdrawn, suspended or terminated studies

No withdrawn or ter mnated RCTs were found; 1 suspended (NCT04613271,
potentially will resune, pratocol will be anended) was found in Indonesia,in
twoclinicaltrialregsters (ClinicalTrials.gov and EUdraCT).

Results of publications

Chen C et al. 2020 [87] published results (@s preprint) on a RCT
(ChiCTR2000030254) related to efficacy and safety of favipiravir, in
comparison with umifenovir. Summary of findings table on favipiravr
comparedto um fenovir (1 RCT: Chen)is presented in Table 3.3-1.

LouY et al. 2020, published as preprint results of exploratory RCT with 3 ar ns
(ChiCTR2000029544) [88] related to the efficacy and safety of favi piravir in
comparison with baloxavir marboxil, and lopinavir + ritonavir or
darunavir/cobicistat + umifenovir + interferon-ai n hospitali z2d adult patients
with COVID-19. The percentage of patients who turned viral negative afier 14-
day treat nent was 70%, 77%, and 100% in the baloxavir, favipiravir, and
control group respectively, with the nedians of ti ne from random zation to
clinicali mprove nent was 14, 14 and 15 days, respecti vely.

Summary of findings table on favi piravir conpared to baloxavir marboxil is
presented in Table 3.3-2 and favi piravir conpared to lopi navir + ritonavir or
darunavir/cobicistat + um fenovir + interferon-a (1 RCT: Lou 2020) [69] is
presentedin Table 3.3-3.

Interi mresults froman adaptive, multicenter, open label, random zed, phase
2/3 clinicaltrial NCT04434248) of favi piravir (AVI FAVIR) versus standard of
care (SOC) in 60 hospitalized patients with noderate COVID-19 pneunonia
were published ¢ hree treat nent groups: AVIFAVIR 1600/600 mg, AVIFAVIR
1800/800 mg, or SOC). AVIFAVIR enabled SARS-CoV-2 +iral clearance in
62.5% of patients within 4 days, and was safe and well+t olerated. Based on t hese
interi mresults,the Russian Ministry of Healt h granted a conditi onal narketi ng
aut hori zation to AVIFAVIR, which makes it the only approved oral drug for
treat nent of noderate COVID-19 to date [89].

Dabbous et al. 2020 published results, as preprint, from open-label, phase 3
RCT, comparing favipiravir vs standard care (hydroxychloroquine plus
oseftamvir) in 100 patients with mld to noderate COVID-19 in Egypt
(NCT04349241) [90]. No statistically significant difference was found related
totine to PCR negativity (p=0.7). Four patients in favipiravir group had
increase in liver transamnase, and 20 patients in standard care group
(hydr oxychloroqui ne plus cseltam vir) developed heartburn and nausea. One
patient died in hydroxychloroquine plus cseltamvir group afier acute
myocarditis resulted in acute heart failure.
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Balykova et al. 2020 [91] published results froma RCT in 200 hospitalised
patients with COVID-19 showed a signifiant advantage of favipiravir therapy
compared withstandardtherapyinter ns ofthe rate ofi nprove nent inclnical
status (on average by 4 days), the speed and frequency of recovery on the 10 day
of therapy (no clinicalsigns of the disease inthe study and control groups were
observed in 44 and 10% of patients, respectiwely), the frequency of achievi ng
the viral clearance on the 10th day of therapy (98 and 78% in the study and
control groups, respectively) (p=0.00003). Favipiravir therapy was
accompanied by a signi ficant i nprove nent in lung condition accordingto CT
data,i nproved laborat ory para neters and nor nali zati on of oxygen sat uration
levels. Favi piravir therapy was characteri zzd by a favorable safety profie. Inthe
mai n group, no aggravation of the course of t he disease or serious adverse events
related tothe drug were recorded.

Ruzhentsova et al. 2020 [92] published results as preprint from open-labeled,
random zed, activecontrolled multicenter trial (NCT04501783) of an oral
dosage form of favipiravir in out- and hospitalized patients with mld to
moderate COVID-19 in 10 clinical centers in Russia. 190 Patients were
randomly assigned (na 2:1 ratio) toreceive either favi piravir (1800 mg BID on
day 1, followed by 800 mg BID for up to 9 days), or standard of care (SOC)
treat nent (um fenovir + intranasal interferon alpha-2b, or
hydroxychloroquine) for up to 10 days. The mnedian tine to clinical
i nprove nent was 6.0 { QR 4-0; 9-3) days in favi piravir group and 10.0 { QR 5-0;
21-0) days in SOC group; the median difference was 4 days (HR 1:63; 95% CI
1-14-2-34, p=0-007). The statistically significant difference inthe nedian ti ne
to vral clearance was observed onlyinthe hospitali zed cohort of patients: 3-0
T QR 3:0; 3-0) . 50 TQR 4-5; 5-5), respectively (HR 2-11; 95% CI 1-04-4-:31; p
= 0-038). However, the rate of viral eli mnation on Day 5 in the favipiravir
group was significantly higher in the whole population: 81:2% vs. 67-9%
respectively (RR 1-22; 05% CI 1-00-1-48; p = 0.022). The rate of clinical
inprove ment on Day 7inthe favipiravir group was 1.5-fold hi gher compared
to SOC: 52:7% v. 35-8% (RR 1-50; 95% CI 1-02-2-22; p = 0-020). Favipiravir
was well tolerated: most of the adverse events (AE) were mld. Any AEs were
reported in 74:1% of patients inthe favipiravir group . 60-0% in the SOC
group; the nost common adverse reactions were asympt onatic hyperurice ma,
transient elevation of ALT & AST, and gastrantestinal disorders (diarrhea,
nausea, abdom nal pain).

Udwadia et al. 2020 [93] published results from random zed, open-label,
parallel-ar m nmulticenter, phase 3trial (CTRI/2020/05/025114),1in adults with
mld to noderate COVID-19 in India. 150 patients were random zed to
favipiravir (n=75) o control (n=75). Median tine to cessation of viral
shedding was S days (95% CI: 4 days, 7 days) versus 7 days (95% CI: 5 days, 8
days), p=0.129, and nediantime toclncal cure was 3 days (95% CI: 3 days, 4
days) versus Sdays (95% CI: 4days, 6 days), p=0.030, for favipiravir and control
respectively. Adverse events were observed in 36% of favipiravir and 8% of
control patients. One control patient died due to worseni ng disease.

Solaymani-Dodaran et al. 2021 [94] published negative results from
multicenter random zed open-labeled clinical trial on noderate tosevere cases
infections of SARS-CoV-2. 380 patients were randomly allocated into
favipiravir (193) and lopinavir/ritonavir (187) groups in 13 centers. The
number of deaths, intubations, and ICU admssions were not significantly
di fferent (26, 27, 31 and 21, 17, 25 respecti vely). Mean hospital stay was also not
di fferent (7.9 days [SD=6] in the Favipiravir and 8.1 [SD=6.5] days in
Lopi navir/Ritonavir groups) (p=0.61). Tine to clinical recovery in the
Favipiravir group was si m lar to Lopi navir/Ritonavir group (HR=0.94, 95% CI
0.75 — 1.17) and likewise the changes inthe daily SpO2 afer discontinuation of
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supple nental oxygen (p=0.46). Adding Favipiravr tothe treat nent protocol
did not reduce the number of ICU admssions or intubations or In-hospital
mortality compared to Lopinavir/Ritonavir reg nen. It also did not shorten
tine toclinical recovery and length of hospital stay.

Zhao et al. 2021 [95] published results from multicenter, open-label,
random zed controlled trial in SARS-CoV-2 RNA re-positive patients
(NCT04333589). Patients were randomly assi gnedina 2:1 ratiotorecei ve eit her
favi piravir,in addition to standard care, or standard care alone. The pri mary
outcone was ti ne toachieve aconsecutive twice (at intervals of nore than 24 h)
negative RT-PCR result for SARS-CoV-2 RNA in nasopharyngeal swab and
sputumsa nple. 55 patients underwent random zati on; 36 were assigned tothe
favi piravir group and 19 were assi gned tothe control group. Favi piravir group
had a significantly shorter ti ne from start of study treat nent to negative
nasopharyngeal swab and sputumthan control group (nedian 17 vs. 26 days);
hazardratio 2.1 (95% CI [1.1-4.0], p=0.038). The proportion of virus sheddi ng
in favi piravir group was hi gher than control group (80.6% [29/36] vs. 52.6%
[10/19], p=0.030, res pecti vely). Creactive pratein decreased si gni ficantly afier
treat nent inthe favi piravir group (p=0.016). The adverse events were generally
m 1d and self-li mting.

Data related t o Summary of findings table on favipiravir compared to standard
care (6 RCTs: Lou 2020, Ivashchenko 2020, Dabbous 2020, Balykova 2020,
Ruzhentsova 2020, Udwadia 2020) could be found in Table 3.3-4 below. Based
on currently available evidence, favi piravir may not increase the inci dence of
Clinicali nprove nent D28 (6 RCTs, RR 1.02, 95% CI 0.95to 1.09, low certainty
of evidence). The evidence is very uncertain about the effect of favi piravir on
All-cause nortality D28 (RR 0.33, 95%CI 0.04 to 3.16, 4 RCTs, very low
certainty of evidence); Viral negative conversion D7 (RR 1.10, 95%CI 0.96 to
1.27, 6 RCTs, low certainty of ev dence); Adverse events (RR 1.54, 95%CI 0.87
t02.75, 4 RCTs, very low certainty of evidence) and Serious adverse events (RR
1.20, 95%CI 0.48 to 3.00, 4 RCTs, very low certainty of evidence).

Doi et al. 2020 published results fom RCT (Japan Registry of Clinical Trials
jRCTs041190120), related to early versus late favipiravir in hospitalised
patients with COVID-19 [96]. 88 patients were randomly assigned at a 1:1 ratio
to early or late favipiravir therapy ¢ he sane reg nen starting on day 6instead
of day 1). Viral clearance occurred within 6 days in 66.7% and 56.1% of t he early
and late treat nent groups (djusted hazard ratio [aHR], 1.42; 95% confi dence
interval [95% CI], 0.76-2.62). Of 30 patients who had a fever (=37.5°C) on day
1,ti ne to defervescence was 2.1 days and 3.2 days inthe early and late treat nent
groups @HR, 1.88; 95%CI, 0.81-4.35). During therapy, 84.1% developed
transient hyperurice ma. Neither disease progression nor death occurredtoany
of the patients ineither treatment group duringthe 28-day partici pation.

Zhao H et al. 2020, published results fom RCTin noderate tocritical COVI D-
19 patients in Chi na, comparing favipiravir to tocilizumab and favipiravir plus
tocilizumab (ChiCTR2000030096, NCT04310228) [97]. Patients were
randomly assigned (3:1:1) toa 14-day combi nation of favi piravir combi ned with
toci i zumab (Conbi nation group), favi piravir,and toci i zumab. The cumulati ve
lung lesi on re mssion rate at day 14 was si gni ficant Iy hi gher inthe combi nation
group as conpared with favi piravir group (p = 0.019, HR 2.66 95% CI [1.08
to 6.53]); a significant difference between tociizumab and favipiravir found
also (p = 0.034, HR 3.16, 95% CI 0.62 to 16.10). There was no signi ficant
di fference between the combination group and the tociizumab group
(p = 0575, HR 1.28 95%CI 039 to 4.23). Combined therapy can also
significantly relieve clinical synptons and help blood routine to return to
nor mal. No serious adverse events were reported.
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Dabbous et al. 2021 published results from nulticenter, random zed, 2/3RCT
interventional phase 2 / 3 study that included 96 mld to moderate COVI D- 96 Patient*innen
19 patients with confir med SARS-CoV-2 infection (NCT04351295) [98]. 96 milde/moderate
patients were randomly assigned into two groups. The chloroquine (CQ) Erkrankung
group included 48 patients who recei ved chloroqui ne 600 mg tablets twice
dai ly added t ot he standard-of-care therapy for 10 days. The favi piravir group
included 48 patients who recei ved 1600 mg of favi piravir twice a day on the
first day and 600 ng twice aday fromthe second totenth day, added to the
standard-of-care therapy for 10 days. Nosignificant differences were observed
regarding duration of hospital stay, need of nechanical ventilation, side
effects. Two patients 4.2%)inthe CQ group and one (2.3%) inthe favi piravir
group died (p=1.00).

keine Unterschiede
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Table 3.3-1: Summary of findings table on favipiravir compared to umifenovir (1 RCT: Chen) -
https.//covi-nma.com/living data/index.php)

Summary of findings:
Favipiravir compared to Umifenovir for COVID-19

Patient or population: COVID-19
Setting: Worldwide
Intervention: Favipiravir

Comparison: Umifenovir

Anticipated absolute effects”

Certainty
(=SSl Relative
of the
effect participants Comments
evidence

Outcomes

Risk with Riskwith | (@5% €V | (studies) T

Umifenovir Favipiravir

Incidence viral negative conversion D7 - not - - - - - outcome not yet
reported measured or reported
Clinical improvement - not reported - - - - - outcome not yet

measured or reported

Incidence of clinical recovery D7 517 per 1.000 594 per 1.000 RR 1.15 240 ®000
(470 to 744) (0.91 to (1 RCT) VERY
1.44) Low a.b.c
Incidence of WHO progression score (level 6 or - - - - - outcome not yet
above) - not reported measured or reported
Incidence of WHO progression score (level 7 or - - - - - outcome not yet
above) - not reported measured or reported
All-cause mortality D7 240 @000 zero events in both
(1 RCT) VERY groups
Low bde
Adverse events D7 275 per 1.000 358 per 1.000  RR 1.30 240 @200
(245 to 523) (0.89 to (1 RCT) Low acf
1.90)
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Serious adverse events D7 240 @000 zero events in both
(1RCT) VERY groups
Low adf

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect

of the intervention (and its 95% Cl).

Cl: Confidence interval; RR: Risk ratio

GRADE Working Group grades of evidence
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect
Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is
a possibility that it is substantially different
Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect
Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of

effect

Explanations

a. Risk of bias downgraded by 1 level: some concerns or high risk regarding adequate randomization, deviations from intended
interventions and outcome measurement

b. Indirectness downgraded by 1 level: single study from a single country, therefore results in this population might not be
generalizable to other settings

c. Imprecision downgraded by 1 level: due to wide confidence interval consistent with the possibility for benefit and the possibility
for harm and low number of participants

d. Imprecision downgraded by 2 levels: no events in both groups and low number of participants

e. Risk of bias downgraded by 1 level: some concerns regarding adequate randomization and deviations from intended
interventions

f. We presume that the adverse event rates, and the corresponding relative risks, is similar across diverse settings; therefore not

downgraded for indirectness
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Table 3.3-2: Summary of findings table on favipiravir compared to baloxavir marboxil (1 RCT: Lou 2020) [69] - https.//covid-nma.com/Iiving data/index.php

Favipiravir compared to Baloxavir marboxil for Mild/COVID-19

Patient or population: Mild/COVID-19
Setting: Worldwide

Intervention: Favipiravir

Comparison: Baloxavir marboxil

o Anticipated absolute effects” (95% CI) Relative effect Ne of participants Certainty of the evidence C
utcomes - . . o L (95% CT) (studies) (GRADE) omments
Risk with Baloxavir marboxil Risk with Favipiravir
— o - i \ o 402 per 1.000 RR 0.67 20 S&O00
Incidence viral negative conversion D 600 per 1.000 (162 10 996) (0.27 10 1.66) (1RCT) VERY LOW &b
R B _ o A 200 per 1.000 RR 2.00 20 SO00
Incidence clinical Improvement D' 100 per 1.000 21 to 1.000) 0.21 10 18.69) (1RCT) VERY LOW b4
. - . - 498 per 1.000 RR 0.83 2 Q00
P - -D28 000
Incidence clinical Improvement D14-D28 600 per 1.000 (222 to 1.000) (0.37 to 1.85) (1RCT) VERY LOW bed
e f . D14 00 e 1000 33 per 1.000 RR0.33 20 6000
Incidence of WHO progression score (level 6 or above D14-D2E) 100 per 1.000 (210 731) (0.02 to 7.32) (1RCT) VERY LOw b.ed
i denc el 7 ar ahove D14.T08) e s DO 33 per 1.000 RR .33 20 a000
Incidence of WHO progression score (level 7 or above D14-D28) 100 per 1.000 210 732) (0.02 10 7.32) (1RCT) VERY LOW 2.5
o 20 @000 _
All-cause mortality D (1RCT) VERY LOW &b Zero events in both groups
All-cause mortality D14-D28 20 ®000 ero events in both proups
cause mortality D1 2 (1RCT) VERY LOW &5 zero events in both groups
Adverse events - not reported - - - - outcome not yet measured or reported
. . ' o 402 per 1.000 RR0.67 20 00
s adv o D2 -
Serious adverse events DI4-D28 800 per 100D (162 10 996) (02710166  (1RCT) LOW 4f2
*The risk in the intervention group (and 1ts 95% confidence interval) 1s based on the assumed risk in the companson group and the relative effect of the intervention (and s 95% CI)
CI: Confidence interval; RR: Risk ratio

GRADE Working Group grades of evidence: High certainty: We are very confident that the true effect lies close to that of the estimate of the effect; Moderate certainty: We are moderately confident
in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different; Low certainty: Our confidence in the effect estimate
is limited: The true effect may be substantially different from the estimate of the effect; Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be
substantially different from the estimate of effect

Explanations: a. Risk of bias downgraded by 1 level: some concerns regarding adequate randomization, deviations from intended interventions and selection of the reported results; b. Indirectness
downgraded by 1 level: single study from a single institution, therefore results in this population might not be generalizable to other settings; c. Imprecision downgraded by 2 levels: due to very
wide confidence interval consistent with the possibility for benefit and the possibility for harm and very low number of participants; d. Risk of bias downgraded by 1 level: some concerns regarding
adequate randomization, deviations from intended interventions, measurement of the outcome and selection of the reported results; e. Imprecision downgraded by 2 levels: no events in both groups
and very low number of participants; f. Indirectness not downgraded: we presume that adverse event rate is not specific to a certain setting; g. Imprecision downgraded by 1 level: due to wide
confidence interval consistent with the possibility for benefit and the possibility for harm and very low number of participants
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Table 3.3-3: Summary of findings table on favipiravir compared to lopinavir + ritonavir or darunavir/cobicistat + umifenovir + interferon-a (1 RCT: Lou 2020) [69] -
https.//covid-nma.com/living data/index.php

Favipiravir compared to Lopinavir + Ritonavir or Darunavir/Cobicistat + Umifenovir + Interferon-a for Mild/COVID-19

Patient or population: Mild/COVID-19

Setting: Worldwide

Intervention: Favipiravir

Comparison: Lopinavir + Ritonavir or Darunavir/Cobicistat + Umifenovir + Interferon-a

Anticipated absolute effects” (95% CI) Relative ] Certainty of the
Outcomes . . " . - - . - effect participants evidence Comments
Risk with Lopinavir + Ritonavir or Darunavir/Cobicistat + Umifenovir + Risk with ]
? Interferon-a Favipiravir (93% CD (studies) (GRADE)
0 e."" OO0
Incidence viral negatrve conversion D7 500 per 1.000 :]u:!]ﬂﬂzrll-%l:‘,‘i f:ig"iu:. 13) L'iJ RCT) \'];;{S'jl\O\\' abe
2 o
Incidence climcal Improvement D7 100 per 1.000 200 per 1.000 }?R‘].:?:D 20 8000
ieidence chmeal improvemen per LEE (21 to 1.000) 1565 (1RCT) VERY LOW b4
- ; - ; 500 per 1.000 RR L00 20 @000
cidance _ ot 102 5 1 000
Incidence clinical Improvement D14-D28 500 per 1.000 (210 to 1.000) (04210240) (1RCT) VERY LOW b
Incidence of WHO progression score (level § or above D14- 20 ®0O00 2et0 events in both groups
D28) (1RCT) VERY LOW 42 SRS
Incidence of WHO progression score (level 7 or above D14- 20 ®0O00 2010 events in both groups
D28) (1RCT) VERY LOW &b = = R E
20 @a@000
All-eause mortality D7 [_ld RCT) \J"ER'I: __0“_ abe zero events in both groups
RCT) L b,
. ®O00
All-cause mortality D14-D28 [T RCT) \_E\_R‘: "‘_C')\" abe zero events in both groups
Adverse events - not reported outcome not yet measured or
Adverse even T repo; reported
’ 10 400 per 1.000 RR L.00 20 &a00
I S— D% 4 1.000 o o o o
Serious adverse events DI4-D 00 per 1000 (136 t0 1.000) 03410293 (1RCD) Low &8
*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
CT: Confidence interval: RR: Risk ratio

GRADE Working Group grades of evidence: High certainty: We are very confident that the true effect lies close to that of the estimate of the effect; Moderate certainty: We are moderately confident
in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different; Low certainty: Our confidence in the effect estimate
is limited: The true effect may be substantially different from the estimate of the effect; Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be
substantially different from the estimate of effect

Explanations: a. Risk of bias downgraded by 1 level: some concerns regarding adequate randomization, deviations from intended interventions and selection of the reported results; b. Indirectness
downgraded by 1 level: single study from a single institution, therefore results in this population might not be generalizable to other settings; c. Imprecision downgraded by 2 levels: due to very
wide confidence interval consistent with the possibility for benefit and the possibility for harm and very low number of participants; d. Risk of bias downgraded by 1 level: some concerns regarding
adequate randomization, deviations from intended interventions, measurement of the outcome and selection of the reported results; e. Imprecision downgraded by 2 levels: no events in both groups
and very low number of participants; f. Indirectness not downgraded: we presume that adverse event rate is not specific to a certain setting; g. Imprecision downgraded by 1 level: due to wide
confidence interval consistent with the possibility for benefit and the possibility for harm and very low number of participants
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Table 3.3-4: Summary of findings table on favipiravir compared to standard care (6 RCTs: Lou 2020, Ivashchenko 2020, Dabbous 2020, Balykova 2020, Ruzhentsova 2020,
Udwadia 2020 ) - https.//covid-nma.com/living data/index.php

Favipiravir compared to Standard care for Mild/Moderate/Unclear COVID-19

Patient or population: Mild/Moderate/Unclear COVID-19
Setting: Worldwide

Intervention: Favipiravir

Comparison: Standard care

Anticipated absolute effects” (35% CI) — Certainty of the.
(s%Cy Sdence. Comments
Risk with Standard care Risk with Favipiravir (GRADE)
. . P 735 per 1,000
Vral negtve comersion 7 e = B DOX
. ' 58 563 per 1,000 RR102
Clinical impeovement D28 (524 10 601) (0.95t0 1.09) (5RCTy) Low's
Clinical impravement DB or more - not reported - - - - - outcome not yet measured or regaried
. eore level T s P 0 per 1,000 - 370 @000 X
WHO progression score (level T or abave) D28 0per 1,000 0100) not estimable (BRETY" VERY Lol 2810 events in both groups
WHO progression score (level 7 or above) D60 or more - not reported - = - - - outcome not yet measured cor regerizd
Al BN N o 3 per 1,000 RR0.33 470
Allcauze monality D228 9 per 1,000 Q1027) (001318 ERCT® ERY LW
All-cause moriality DG or more - not reported - - - - - ouicome not yet measueed or reparisd
. " P, 442 per 1,000 RR 154 578
Adizrse events 287 per 1,000 (25010 789) {087 2 275) (4RCTS)" VERY LOW"F
By i 25 per 1,000 RR120 538
Serious adverse events 21 per 1,000 (101062} (41200 (eRoT Bttt

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95%
CI).CI: Confidence interval; RR: Risk ratio

GRADE Working Group grades of evidence: High certainty: We are very confident that the true effect lies close to that of the estimate of the effect. Moderate certainty: We are moderately confident
in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different:Low certainty: Our confidence in the effect estimate
is limited: The true effect may be substantially different from the estimate of the effect:Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be
substantially different from the estimate of effect

Explanations: a. Last update: March 2, 2021; b. Balykova L, 2020; Dabbous HM, 2020; Ivashchenko AA, 2020; Lou Y, 2020; Ruzhentsova T, 2020; Udwadia Z, 2020; c. Risk of bias downgraded by 1
level: some concerns regarding adequate randomization, deviation from intended intervention and selection of reported results; d. Imprecision downgraded by 1 level: due to wide confidence interval
consistent with the possibility for benefit and the possibility for no effect; e. Ivashchenko AA, 2020; Lou Y, 2020; Ruzhentsova TA, 2020; Udwadia Z, 2020, Balykova L, 2020; f. Risk of bias
downgraded by 1 level: some concerns regarding adequate randomization, deviation from intended intervention, outcome measurement and selection of reported results; g. Imprecision downgraded
by 1 level: due to low number of events and/or participants; h. Balykova L, 2020; Lou Y, 2020, Udiwadia Z, 2020; i. Risk of bias downgraded by 1 level: some concerns regarding adequate
randomization and deviation from intended intervention; j. Imprecision downgraded by 2 levels: no events in both groups and low number of participants; k. Balykova L, 2020; Lou Y, 2020; Dabbous
HM, 2020; Udwadia Z, 2020; 1. Imprecision downgraded by 2 levels: due to very wide confidence interval consistent with the possibility for benefit and the possibility for harm and low number of
participants; m. Balykova L, 2020; Ivashchenko AA, 2020; Ruzhentsova T, 2020; Udwadia Z, 2020; n. Risk of bias downgraded by 1 level: some concerns regarding adequate randomization, deviations
from intended intervention and outcome measurement; o. Inconsistency downgraded by 1 level: 12=79.6%; p. Imprecision downgraded by 1 level: due to wide confidence interval consistent with
the possibility for no effect and the possibility for harm; q. Balykova L, 2020; Lou Y, 2020; Ruzhentsova T, 2020; Udwadia Z, 2020
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34 Darunavir

About the drug under consideration

Darunavir is an antiviral agent fromthe group of human immunodeficiency
virus (HIV) protease inhibitors for the treat nent of HIV-1 infections.
Darunavir is conbi ned with a phar macoki netic booster such as ritonavir or
cobicistat [99].

Darunavir (Prezsta®) has not been approved by the European Medicines
Agency (EMA) or the Anerican Food and Drug Adm nistration (FDA) for
COVID-19.

The US COVID-19 Treat nent Guideli nes Panel recomne nds against usi ngthe
Lopinavir/ritonavir (AI) or other HIV protease inhibitors (AIII), except in a
clinical trial, because of unfavorable phar macodyna mcs and because clinical
trials have not de nonstrated a clinical benefit in patients with COVI D-19 [86].

Withdrawn, suspended or terminated studies

The searchin two clinical trial regsters (ClinicalTrials.gov and EUdraCT)
vielded no suspended, withdrawn or ter m nated RCTs in COVI D-19.

Results of publications

Chen J et al. 2020 [100] published results from single-center, random zed,
open-labeltrial NCT04252274) which ai ned toevaluate the antiviral activity
and safety of darunavir/cobicistat (DRV/c) in treating mi Ild COVID-19
patients. Partici pants were random zed to receive DRV/c for 5 days on the
top of interferon alpha 2b inhaling or interferon alpha 2b inhaling alone.
DRV/c did not increase the proportion of negative conversion s standard of
care alone: the proportion of negative PCR results at day 7 was 46.7% (7/15)
and 60.0% (9/15) in the DRV/c and control groups (p=0.72), respectively.
The viral clearance rate at day 3 was 20% (3/15) in bot h study groups, whi le
the number increased to 26.7% (4/15)inthe DRV/c group and re nai ned 20%
(3/15) in the control group at day 5. Fourteen days afier random zation, 1
partici pant inthe DRV/c group progressedtocriticalillness and disconti nued
DRV/c, while all the patients inthe control group were stable (p=1.0). The
frequencies of adverse events in the two groups were comparable. The
fi ndi ngs are presentedin Table 3.4-1.

AIHTA | 2021 52

antivirales Medikament

als HIV Medikament
zugelassen
EMA 2007

Empfehlungen des US
COVID-19 Treatment
Guidelines Panel GEGEN
jegliche HIV Protease
Inhibitoren

keine weiteren Studien in
ClinicalTrials.gov and
EudraCT als
abgeschlossen oder
beendet registriert

Publikation zu RCT
bei milder Covid-19
Erkrankung
DRV+IFN vs. IFN
kein Unterschied


http://hta.lbg.ac.at/

Results: Therapeutics

Table 3.4-1: Summary of findings table on darunavir/cobicistat compared to standard care (1 RCT: Chen J) - https.//covid-nma.com/living_data/index.php [100]
Darunavir/cobistat compared to Standard Care for Moderate COVID-19

Patient or population: Moderate COVID-19
Setting: Worldwide

Intervention: Darunavir/cobistat
Comparison: Standard Care

Outcomes Auticipated absolute effects” (95% CI) Relative effect Ne of participants Certainty of the evidence Comments
Risk with Standard Care Risk with Darunavir/cobicistat (93% €T (studies) (GRADE)
Incidence of viral negative conversion D7 468 per 1.000 RR 0.73 30 OO0
: = ‘ (234 to 924) (0.39to 1.54) (1RCT) VERY LOW &b«
Clinical improvement - not reported - - - - outcome not yet measured or reported
Clinical recovery - not reported - - - - outcome not yet measured or reported
WHO progression score (level 6 or above) - not reported - - - - outcome not yet measured or reported
; el 7 e D7 0 per 1.000 RR 3.00 30 &O00 o
WHO progression score (level 7 or above D7) (010 0) (0.13 t0 68.26) (1 RCT) VERY LOW 352 zero events i control group
All-cause mortality D14-D28§ 310 RCT) \GBEC;SLC(:)“ abe zero events in both groups
Adverse events - not reported - - - - outcome not vet measured or reported
Serious adverse events D14-D28 310 RCT) ?E{SLCE)“ ofe zero events in both groups
*The risk in the intervention group (and its 95% confidence interval) 1s based on the assumed risk in the comparison group and the relative effect of the intervention (and 1ts 95% CI).
CI: Confidence interval; RR: Risk ratio

GRADE Working Group grades of evidence: High certainty: We are very confident that the true effect lies close to that of the estimate of the effect; Moderate certainty: We are moderately confident
in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different; Low certainty: Our confidence in the effect estimate
is limited: The true effect may be substantially different from the estimate of the effect; Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be
substantially different from the estimate of effect

Explanations: a. Risk of bias downgraded by 1 level: some concerns or high risk due to concerns during the randomization process, deviations from intended interventions and selection of the
reported results; b. Indirectness downgraded by 1 level: single study from a single institution, therefore results in this population might not be generalizable to other settings; c. Imprecision
downgraded by 2 levels: due to very wide confidence interval consistent with the possibility for benefit and the possibility for harm and very low number of participants; d. Imprecision downgraded
by 2 levels: due to very wide confidence interval consistent with the possibility for benefit and the possibility for harm and very low number of participants e. Imprecision downgraded by 2 levels:
no events in both groups and very low number of participants; f. Risk of bias downgraded by 2 levels: some concerns or high risk due to concerns during the randomization process, deviation from
intended intervention, missing data and selection of reported results; g. We presume that the adverse event rates, and the corresponding relative risks, is similar across diverse settings, therefore
not downgraded for indirectness
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3.5 Chloroquine (Resochin®) and

3.6 Hydroxychloroquine (Plaquenil®)

Due to the lack of effectiveness of chloroqui ne and hydroxychlor oqui ne in
treating COVID-19 patients;in the I ght of serious adverse effects as well as the
decisions tostop enrolling partici pants tothe hydroxychloroqui ne ar m of the
RECOVERY and SOILIDARITY trials, the reporting related to these two
phar naceuticals was stopped also.

Last reporting V4/ July:
htt ps://eprints.ai hta.at/1234/10/Policy Brief 002 _Update 07.2020.pdf

3.7 Camostat Mesilate (Foipan®)

About the drug under consideration

Canostat Mesilate (Fol pan®) is classified as a so-<called serine protease
inhi bitor, blocki ng several pancreatic and plas matic enzymes like trypsin,
thrombin and plasmn [101]. Studies showed effects on the cell-entry
mechanis m of coronaviruses (e.g. SARS-CoV and SARS-CoV-2) inin-vitro
human cells [102, 103] as well as in pathogenic mce-models [104] by
inhi biting the enzyne Transme mbrane protease, serine 2 (TMPRSS2).

Ca mostat Mesilate (Fol pan®) ist not approved for any anti-viral use (FDA,
EMA).

It is one of the drugs for which the Ger man Federal Ministry of Health
intiated centrali zed procurement in April 2020 for the treat nent ofinfected
and seriously ill COVID-19 patients in Ger many (https://www.abda.de). Up
to August 1, 2020, 35 to 60 Covid-19 patients have been treated with the
centrally procured nedicinal product Foipan (Canostat) as part of an
individual nedical treat nent. There was no obligation for the treating
physicians tocollect datainaregstry [105].

Withdrawn, suspended or terminated studies

One withdrawn RCT was found (NCT04338906) related to combi nation
therapy canostat + hydroxychloroqui ne because hydroxychloroqui ne not
bei ng standard of care anymore); no suspended or ter mnated studies were
foundin ClinicalTrials.gov and EUdraCT regsters.

Results of publications

One scientific publication on a RCT of Canostat Mesilate (Foipan®) in
Covid-19 patients is current ly identi fied.

Gunst et al. 2021 [106] published results frominvestigat or-initiated, double-
blind, random zed, placebocontrolled mlticenter trial in patients
hospitalised withconfir ned SARS-CoV-2infection NCT04321096, EudraCT
2020-001200-42). Wthin 48 h of ad mssion, 205 partici pants were rando mly
assignedina 2:1 ratiotoreceive canostat nesilate 200 ng three ti nes daily
for 5 days or placebo. The primary outcone was ti ne to discharge or clinical
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inprove nent neasured as =2 pantsinprove nent ona 7-point ordinalscale.
Other outcomes included 30-day nortality, safety and change in
oropharyngeal viral load. 137 patients were assigned to receive canpstat
nesilate and 68 to placebo. Median ti ne toclinicali nprove nent was 5 days
(nterquartile range [IQR], 3to 7)inthe canostat group and 5 days (QR, 2
to 10) inthe placebo group (p= 0.31). The hazard ratio for 30-day nortality
inthe canostat compared with the placebo group was 0-82 (95% confi dence
interval [CI], 0.24 to 2.79; p=0.75). The frequency of adverse events was
si m lar inthe two groups. Median change in viral load from baseline to day 5
inthe canostat group was -0.22 logj, copies/mL (p<0.05) and -0.82 logpin
the placebo group (p<0.05).

3.8 APNO1/Recombinant Human Angiotensin-

converting Enzyme 2 (rhACE2)

Drug under consideration

APNOI (alunacedase alfa) is a recombi nant human Ang atensin Converting
Enzyne 2 ¢hACE2) developed by Apeiron Biologics under Phase 2 clinical
development in AII (Acute Iung Injury) and PAH (Pulmonal arterial
hypertension) [ 107], [ 108], [ 109].

The therapy with APNO1 is current ly not approved by the Eur opean Medici ne
Agency (EMA) and Food and Drug Adm nistraion (FDA) for COVI D-19.

Withdrawn, suspended or terminated studies

One RCT number NCTO04287686 is wvsible as withdrawn (without CDE
Approval).

Results of publications

No relevant finished publications or finished trials assessing the efficacy and
safety could be identified. First resuls, related to a phase 2/3 study of
hrsACE2 in 178 hospitalised patients with severe COVID-19, with pri mary
composite outcone — All-cause nortality or invasive nechanical venti lati on
are recently announced (NCT04335136). Both groups, APNO1 (n=88) and
placebo (n=90), also additi onally recei ved standard of care (SOC). Patients
recei ved treat nent for 7 days with follow-ups until day 28. The data showed
that fewer patients treated with APNOl (n=9) died or received invasive
ventilati on compared to placebo (n=12), alt hough statistical si gni ficance was
not achieved due tothe low total nunber of events. The data de nonstrated a
statistically significant i nprove nent in nechanical ventilator-free days in
alive patients and reduction in viral load in the group treated with APNO1
compared to placebo. APNO1 alko denonstrated a positive i npact on key
bi omarkers of the renin angotensin system (RAS), de nonstrating in vivo
efficacy of the drug. Treat nent with APNO1 was safe and well tolerated and
no drugrelated severe adverse events were observed duri ng the study.

In additi on, APEI RON was invited to partici pate inthe US ACTIV-4d RAAS
trial, part of Accelerating COVID-19 Therapeutic Interventions and Vacci nes
(ACTIV), initiated and funded by the National Heart Lung and Blood
Institute (NHLBI), part of the United States’ National Institutes of Health
(NI H). APNO1 was prioritized for study by a broad panel of clinical trial
experts through the Collaborative Network of Networks for Evaluating
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COVIDI19 Therapeutic Strategies (CONNECTS). The trial is antici pated to
begin in Q2-2021, htt ps://www.a peiron-bi ologi cs .comywp-
content /uploads/20210519 PR _APNOI-developnent ENG.pdf.

In parallel tothe US clinical trial with APNO1 as intravenous application,
APEIRON is preparing a company-s ponsored phase 1trial toevaluate drug
deli very of APNO1 through inhalationin order totarget allinfected or at risk
patients earlier inthe course of the disease. Preli mnary data from ongoi ng
evaluations withinhalati on of ACE2 based therapeutics show hi gh efficacyin
SARS-CoV-2 ani mal nodels.

3.9 Tocilizumab (Roactemra®)

The reader is referred tothe earlier version (V14 May 2021) for nore details
on tocilizumab (RoActemra).

3.10 Sarilumab (Kevzara®)

Drug under consideration

Sarilumab (Kevzara) is a human nonoclonal anti body that speci fically bi nds
tosoluble and ne mbrane-bound interleukin (L)-6 receptors ({ L-6Ra), and
inhi bits I1-6-nediated signalli ng [ 126]. It is bei nginvestigated as a possi ble
treat nent for patients with moderate to severe or critical COVID-19. The
therapyis currently not approved by the European Medicine Agency (EMA)
and Food and Drug Adm nistraion (FDA) for COVI D-19.

The US COVID-19 Treatment Guidelines Panel State nent (April 21, 2021)
[86]: There are insufficient data for the Panel to recommend either for or
against the use of sari lumab for hospitali zed patients with COVI D-19 who are
within 24 hours of admssiontothe ICU and who require invasive nechanical
ventilation, noni nvasive ventilation, or high-flow oxygen (>0.4 H 0,30
L/min of oxygen flow).

Withdrawn, suspended or terminated studies

One RCT found as suspended, NCT04341870 - CORIMUNO-VIRO Trial
(DSMB  recomnendation (futility)). One RCT found as ter mnated,
NCT04322773 (TOCIVID)inDennurk, due tochanged clinical conditions and

too few patients avai lable).
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Results of publications

On July 03, 2020 in press release related to sarilumab RCT conducted in US,
htt ps://www.cli nicaltrialsarena.cony/news/kevzara-us-covi d194rial-data/,
Sanofi and Regeneron Pharmaceuticals have reported that this phase III
clinical trial of sarilumab, compared 400mg dose of the drug plus best
supporti ve care to best supportive care alone, failed to neet its pri mary and key
secondary endpoints in 194 critically ill Covid-19 patients who required
mechanical ventilationinthe US. Inthe pri mary analysis ar m adverse events
were reported in 80% of patients treated with sarilunmab and 77% of those on
placebo. Serious adverse events inat least 3% of patients, nore frequent a nong
sari lumab patients, were nulti-organ dysfunction syndrome and hypotension.
Based on the data, the conpanies have halted this US-based trial, including a
second cohort of patients who were on a hi gher 800mg dose of the drug. The
trial bei ng conducted outside of the US was continui ng,in hospitalised patients
with severe and critical Covid-19 using a different dosing reg nen, with
published negative results in March 2021 by ILescure et al. NCT04327388,
EudraCT 2020-001162-12)[ 127] 420 patients were randomly assigned and 416
recei ved placebo (n=84[20%]), sarilumab 200 mg (n=159 [38%]), or sarilumab
400 mg (n=173 [42%]). At day 29, no significant differences were seen in
mediantine to aninprove ment of two or more pants between placebo (12-0
days [95% (I 9-0to 15-0]) and sarilunab 200 mg (10-0 days [9:0to 12-0]; hazard
ratio [HR] 1-03 [95% CI 0-75 to 1-40]; log-rank p=0-96) or sarilumab 400 ng
(10-0 days [9-0to 13-:0]; HR 1-14 [95% CI 0-84 to 1-54]; logrank p=0-34), or in
proportions of patients alive (77 [92%] of 84 patients inthe placebo group; 143
[90%] of 159 patients inthe sarilumab 200 ng group; di fference —1-7 [ —9-3 to
5-8]; p=0-63 vsplacebo; and 159 [92%] of 173 patients inthe sari lumab 400 mg
group; difference 02 [—6'9 to 74]; p=0-85 wsplacebo). At day 29, there were
nunerical, non-significant survival differences between sarilumab 400 ng
(88%) and placebo (79%; di fference +89% [95% CI —7-7 to 25-5]; p=0-25) for
patients who had critical disease. No unexpected safety signals were seen. The
rates of treat nent -e nergent adverse events were 65% (55 of 84) inthe placebo
group, 65% (103 of 159) inthe sarilumab 200 mg group, and 70% (121 of 173)
inthe sarilumab 400 mg group, and of those leadingto death 11% (nine of 84)
were inthe placebo group, 11% (17 of 159) were inthe sari lunmab 200 mg group,
and 10% (18 of 173) were inthe sarilumab 400 mg group.

As already described in Tocilizumab Section above, Gordon et al. 2021
[118](REMAP-CAP, NCT02735707) published preli mnary report as
preprint, with positive results relatedtol L-6 recept or antagonist,tocii zumb
and sarilunmab, toi nprove outcone,includi ngsurvival,in critical COVID-19
patients who were randomsed to receive either tocilizumab (8mg/kg) or
sarilumab (400mg) or standard care (control). At the ti ne of full analysis 353
patients had been assignedtotoci i zumab, 48 tosarilumab and 402 to control.
Median organ support-free days were 11 (QR 0, 16) sarilumab and and 0
T QR -1, 15) for control. Relative to control, nedian adjusted odds ratio was
1.76 95%CrI 1.17, 291) for sarilunmb, compared with control. Hospital
mortality was 22.2% (10/45) for sarilumab and 35.8% (142/397) for control.
All secondary outcones and analyses supported effi cacy of these I L-6 recept or
antagonists. There were no serious adverse events inthe sarilunmb group.

Summary of fi ndi ngtable 3.10-1. related tothese two RCTs nentioned above
can be found below. In summary, sarilumab compared to standard care for
severe/critical COVID-19 patients may not decrease Allcause nortality D28
(RR 0.77,95% CI 04310 1.36,2 RCTs, low certainty of evi dence) and nay not
increase SAEs (RR 1.17, 95% CI 0.77 to 1.77, 2 RCTs, low certainty of
evidence). Sarilumab compared to standard care probably does not increase
AEs (RR 1.05, 95% (I 0.88t01.25, 1 RCT, noderate certainty of evi dence).
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Sivapalasingam et al. 2021 [128] published as preprint results ffomadaptive,
phase 2/3, random zed, double-bli nd, placebo-controlled trial of i ntravenous
sarilumab 200 mg or 400 ng in adults hospitalised with Covi d-19 requiring
supplemental oxygen and/or assisted ventilation (NCT04315298). The phase
3 pri mary analysis population (cohort 1) was patients with critical Covi d-19
receiving nechanical ventilation (MV) random zed to sarilumab 400 nmg or
placebo. The pri mary end point for phase 3 was the proportion of patients
with =1-point i nprove nent in clinicalstatus frombaseline today 22. 457 and
1365 patients were randomi zed and treated in phases 2 and 3, respectively.
Among phase 3 critical patients receiing MV (1n=289; 34.3% on
corticostera ds), the proportion with =1-point i nprove nent inclinical status
(alive not receiving MV) at day 22 was 43.2% insarilumab 400 mg and 35.5%
in placebo (isk difference [RD] +7.5%; 95% confi dence interval [CI], -7.4 to
21.3; p=0.3261), representing a relati ve risk i nprove nent of 21.7%. Day 29
allcause nortality was 36.4% insarilunab 400 ng versus 41.9% in placebo
(RD -5.5%; 95% CI, -20.2 t0 8.7; relati ve risk reduction 13.3%). In post hoc
analyses pooli ng phase 2and 3 critical patients recei ing MV, the hazard ratio
(HR) for death insarilumab 400 mg compared with placebo was 0.76 (95%
CI, 0.51 to 1.13) overall, i nproving to 049 (95% CI, 0.25 to 0.94) in patients
receiving corticosterads at baseli ne.
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Table 3.10-1: Summary of findings table on Sarilumab compared to Standard Care for Severe/Critical COVID-19 (2 RCTs: Gordon REMAP-CAP, Lescure)

Sarilumab compared to Standard Care for Severe/Critical COVID-19

Patient or population: Severe/Critical COVID-19
Setting: Worldwide

Intervention: Sarilumab

Comparison: Standard Care

L e - - =
Risk wih Standard Care Risk with Sarilumab (GRADE)
Allcause mortality D28 299 per 1000 ﬁg;:; :[?g;' o ER:?ZE' |2I§§Esj-‘ o
Al-cause mortality D50 or sbove ‘?gngz‘ogl;“ ‘.'iiéRncwz‘] 0 " ;Znnne eg)woﬂo
Adverse events 840 per 1000 '%%5’3; ;gg;' oS P :zﬂﬂn‘ ngg“
Serous adverse events 82per 1000 ﬁé’f‘: ”'5';] . "if‘n!-?l?‘ |2:2Esj|‘ e

“The risk in the intervention group (znd its 95% confidence interyal) s based on the assumed risk i the comparison groun 2nd th relative effect of the intervention (and s 25% CI)

CI: Confidence interval; RR: Risk rafio; HR: Hazard Rato

GRADE Working Group grades of evidence High certainty: We are very confident that the true effect lies close to that of the estimate of the effect; Moderate certainty: We are moderately
confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different; Low certainty: Our confidence in the
effect estimate is limited: The true effect may be substantially different from the estimate of the effect; Very low certainty: We have very little confidence in the effect estimate: The true effect

is likely to be substantially different from the estimate of effect

Explanations: a. Last updated: 12 February, 2021; b. Lescure FX, 2021; Gordon AC, REMAP-CAP, 2021; c. Despite some concerns due to deviation from intended interventions, we did not
downgrade for risk of bias; d. Imprecision downgraded by 2 levels: due to wide confidence interval consistent with the possibility for benefit and the possibility for harm and few events;
e. Lescure FX, 2021; f. Despite some concerns due to selection of the reported result, we did not downgrade for risk of bias; g. We presume that the adverse event rates and the corresponding
relative risks, are similar across diverse settings; therefore not downgraded for indirectness.; h. Imprecision downgraded by 1 level: few events
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3.11 Interferon beta 1a (SNG001) (Rebif®, Avonex®) and Interferon

beta 1b (Betaferon®, Extavia®)

About the drug under consideration

Interferon beta-la (INFb) is a cytokine inthe interferon fam ly used to treat
relapsing multiple sclerosis (MS). Fnding of studies in patients with MERS-
CoV have ledtoexploration of treat nent with INFbin COVID-19 [129].

Two phar maceuticals which the active substance Interferon beta-la are
comnercially available: Rebif® and Avonex®. They are wed to slow the
progression of disability and reduce the number of relapses in MS. Rehifis
approved by the European Medicines Agency (EMA) since 1998 and by the
Anerican Food and Drug Admnistration (FDA) since 2002. Avonex is
approved by EMA since 1997 and by the FDA since 1996. Both drugs are
approved for the treat nent of relapsing for ms of multiple sclerosis (MS), in
cases of clinically isolated syndrones, as well as relapsing re mtting disease,
and actiwe secondary progressive disease in adults.

Two phar maceuticals, with the active substance Interferon beta-l1b, are
comnercially available in EU: Betaferon® and Extavia® totreat adults with
multiple sclerosis (MS) [130, 131]. Betaferon® is approved by the European
Medicines Agency (EMA) since 1995. Extavia® is approved by EMA since
2008. Interferon beta-la and beta-1b are not approved for COVID-19 patients
treat nent.

The US COVID-19 Treat nent Guideli nes Panel [86] recommends against use
of the interferons (alfa or beta) for the treat nent of severely or critically ill
patients with COVID-19, except inthe context of a clinicaltrial (AIII).

There are insufficient data for the Paneltorecomnend either for or against t he
use of t he Interferon-beta for the treat nent ofearly G ¢., <7days fromsymnpt om
onset ) mild and moderate COVI D-19.

Withdrawn, suspended or terminated studies

One RCT was found as suspended, NCT04469491 (COV-NI), on interferon
beta 1b by nebulization in France (n anticipation for Data and Safety
Monitori ng Board). One RCT, oninterferon beta la, was found as ter m nated
(NCT04449380, INTERCOP) due to futifity.

Results of publications

The results fromthe first randomised controlled trial on triple combi nati on of
interferon beta-1b, lopi navir—ritonavir and ribavirin, in conparison with
lopi navir—ritonavir (NCT04276688) are presentedin Section 3.14 of this report
[132].

Results from Huang et al. 2020 (ChiCTR2000029387) [133] related to
Ribavirin Plus Interferon-Alpha, Lopi navir/Ritonavir Plus Interferon-Alpha,
and Ribavirin Plus Lopinavir/Ritonavir Plus Interferon-Alpha in Patients
With Mildto Moderate COVID-19 were presentedin Section 3.14 oft his report .
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Esquivel-Moynelo et al. 2020 [134] presented the results ffom a RCT for
efficacy and safety evaluation of subcutaneous IFN -a2b and IFNy
adm nistrationin 79 patients positive to SARS-CoV-2. Patients were randomly
assigned in a 1:1 ratio to receive either, subcutaneous treat ment with a
combi nation of 3.0 MIU IFN-a2b and 0.5 MIU IFN-y, twice a week for two
weeks, or thrice a week intramuscular injection of 3.0 MIU IFN-a2b.
Additionally, all patients received lopi navir ritonavir 200/50 ngevery 12 h and
chloroquine 250 mg every 12 h (tandard of care). None of the patients
developed severe COVID-19 duri ng the study or the epi de mi ological follow-up
for 21 nore days.

Monk et al. 2020 published results from random sed, double-bli nd, placebo-
controlled, phase 2 pilat trial at mne UK sites (NCT04385095) [135]. 101
COVId-19 hospitali zed adult patients were randomly assi gned (1:1) to recei ve
inhaled nebulised interferon beta-la (SNG001) (6 MIU) or placebo by
inhalation via a nmouthpiece daily for 14 days. 66 (67%) patients required
oxygen supple nentation at baseline: 29 in the placebo group and 37 in the
SNGO001 group. Patients receiving SNG001 had greater odds of i npr ove nent
on the OSCI scale (odds ratio 232 [95% CI 1-07-5-04]; p=0-033) on day 15 or
16 and were nore likely than those receiving placebo to recover to an OSCI
score of 1 (no i mtation of activities) duri ng treat nent (hazard ratio 2-19 [95%
CI 1-03-4-69]; p=0-043). Nosigni ficant di fference was found bet ween treat ne nt
groups inthe odds of hospital discharge by day 28: 39 (81%) of 48 patients had
been discharged in the nebulised interferon beta-la group compared with 36
(75%) of 48 inthe placebo group (OR 1-84 [95% CI 0-64-5-29]; p=0-26). There
was no significant difference between treat nent groups in the odds of
intubation or the ti ne tointubation or death. SNG001 was well tolerated: the
most frequently reported treat nent-e nergent adverse event was headache
(seven [15%] patients in the SNGO001 group and five [10%] in the placebo
group). There were three deaths inthe placebo group and none inthe SNGO001

group.

Davoudi-Monfared et al. 2020 published results related to the RCT on
Interferon beta-la treat nent (n=46) vs the standard of care (n=46), in 92
patients with severe COVID-19 in Iran (IRCT20100228003449N28) [136].
Finally 81 patients (42inthe IFN and 39inthe control group) conpleted the
study. Ti ne tothe clinical response was not significantly different between the
IFN and the control groups (9.7 +/- 5.8 w. 83 +/- 49 days respectiwely,
P=0.95). On day 14, 66.7% vs. 43.6% of patients in the IFN group and the
control group were discharged, respectively (OR= 2.5; 95% CI: 1.05- 6.37). The
28-day overall nortality was significantly lower in the IFN then the control
group (19% w. 43.6% respectively, p= 0.015). Early admnistration
significant ly reduced nortality (OR=13.5; 95% CI: 1.5-118).

Rahmani et al. 2020 [137] published the results of RCT evaluated efficacy and
safety of interferon (FN) B-1b in the treat nent of 80 patients with severe
COVID-19 (IRCT20100228003449N27). Patients in the IFN group received
IFN B-1b (250 ntgsubcutaneously every o her day for two consecuti ve weeks)
along with the national protocol nedications while in the control group,
patients recei ved only t he national protocol medications (lopi navir/ritonavir or
atazanavir/ritonavir plus hydroxychloroquine for 7-10 days). 33 patients in
each group completedthe study. Ti ne toclnicali mprovnent inthe IFN group
was significantly shorter than the control group [9(6-10) vs. 11(9-15) days
respectively, p = 0002, HR = 230; 95% CI: 1.33-3.39]). At day 14, the
percentage of discharged patients was 78.79% and 54.55% in the IFN and
control groups respectively (OR = 3.09; 95% CI: 1.05-9.11, p = 0.03). ICU
admssionrateinthe control group was signi ficant ly hi gher than the IFN group
(66.66% vs. 42.42%, p = 0.04). The duration of hospitali zation and ICU stay
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were not significantly di fferent bet ween the groups. All-cause 28-day nortality
was 6.06% and 18.18% inthe IFN and control groups respectively (p = 0.12).

In SOLIDARITY (INF) RCT (ISRCTN83971151) results on comparisons of
subcutaneous interferon beta-la vs standard care in patients with mld to
critical COVID-19 admtted to 405 centers in 30 countries were published as
preprint [138, 139]. In 11,266 adults were random zed, with 2750 allocated
re mdesivir, 954 hydroxychloroquine, 1411 lopinavir, 651 interferon plus
lopi navir, 1412 only interferon, and 4088 no study drug. Death rate ratio for
inter feron was not statistically significant different incomparision with control
group: RR=1.16 (0.96-1.39, p=0.11; 243/2050 ws 216/2050) (or 1.12, 0.83-1.51,
without lopi navir co-ad m nistration). The sane is true for outcones Initiation
of ventilation or Hospitalisation duration.

Pandit et al. 2021 [140] published results of RCT conducted in 40 patients with
moderate COVID-19 (PEG IFN-a2b plus SOC, v SOC alone). The pri nary
endpaint was i nprove nent in clinicalstatus on day 15, neasured by the WHO
7-paint ardinalscale. Overall, 19 (95.00%) subjects in PEG IFN-a2b plus SOC
had achieved clinicali nprovement on day 15 comparedto 13 (68.42%) subjects
in SOC (p< 0.05); 80% and 95% of subjects inthe PEG IFN-a2b plus SOC
group had a negative RT-PCR result on day 7 and day 14, respectively,
compared to 63% and 68% inthe SOC group. Adverse events were reported for
eleven subjects inthe PEG IFN-a2b plus SOC group and eight subjects inthe
SOC group. All reported AEs were m Id.

Darazam et al. [141] published as preprint as well as scientific article [142]
results fromthree-ar ned,indivi dually-random zed, open-label, controlled trial
of IFNB1a and IFNB1b, conpari ngt he magai nst each o her and a control group
(NCT04343768). Patients were randomly assigned in a 1:1:1 ratio to IFNf1a
(subcutaneous injections of 12,000 IU on days 1, 3, 6), IFNB1b (subcutaneous
injections of 8,000,000 IU on days 1, 3, 6), or the control group. A taal of 60
severely ill patients with positive RT-PCR and Chest CT scans underwent
random zation (20 patients toeach ar m). Inthe Intenti on-To-Treat population,
IFNBla was associated with a signi ficant di fference agai nst the control group,
inthe outcone Ti ne toclinicali nprove nent (G (HR; 2.36,95% CI =1.10-5.17,
p=0.031) whi le the IFNB1bindicated nosignificant difference conpared with
the control; HR; 1.42, 95% I=0.63-3.16, p=0.395). The nortality was
nunerically lower in bot h of the intervention groups (20% in the IFNB1a group
and 30% in the IFNB1b group w. 45% in the control group). There were no
significant di fferences bet ween the three ar ns regarding the adverse events.

Summary of Findings table related to meta-analysis on results of 4 RCTs
(Davoudi -Monfared, Rahmani, SOLI DARI TY-INF, Daraza m COVIFERON),
on comparisons of interferon beta-la vs standard of care in patients with
moderate/severe/critical COVID-19 patients,is presented in Table 3.11-1. In
summary, according to current ly avai lable very low certainty of evi dence, the
evidence is very uncertain about the effect of interferon beta-la on outcones:
WHO progression score level 7 or above D28 (RR 0.46, 95% CI 0.24to 0.90, 2
RCTs) and Allcause nortality D28 (RR 0.67, 95% CI 0.38 to 1.18, 4 RCTs).

AIHTA | 2021 62

SOLIDARITY
651 Pts INF + lopinavir,
1.412 Pts. nur INF

keine Unterscheide bei
den Endpunkten

RCT

40 Pts.

geringe Unterschiede bei
Endpunkten

3-armiger RCT:
60 Patient*innen
schwer Erkrankung

bessere klin. Ergebnnisse
und Mortalitat unter
IFNB1aund IFNB1b

SoF Tabelle zu 4 RCTs:
niedrige
Aussagesicherheit der
Studien zur
Verbesserungen und
Gesamtmortalitat


http://hta.lbg.ac.at/

Results: Therapeutics

Table 3.11-1: Summary of findings table on Interferon -1a compared to Standard Care for Hospitalised COVID-19 patients (4 RCTs: Davoudi-Monfared, Rahmani,
SOLIDARITY-INF, Darazam COVIFERON) — https.//covid-nma.com/living data/index.php

Interferon B compared to Standard Care for Hospitalised COVID-19 patients
Patient or population: COVID-19
Setting: Worldwide Hospital

Intervention: Interferon

Comparison: Standard Care/Placebo

Outcome Anticipated absolute effects (95% ClI) Relative effect (95% Cl) Number of participants Certainty of evidence Comments
Risk with Standard Risk with Interferon (studies)
treatment/Placebo Beta
All-cause mortality D28 115 per 1,000 77 per 1,000 RR: 0.67 4352 (4RCTs) b Very low certainty d 38 fewer per 1000
(0.38-1.18) (from 71 fewer to 21 more)
Viral negative conversion Outcome not yet Outcome not yet Outcome not yet measured or Outcome not yet Outcome not yet measured | Outcome not yet measured
D7 measured or reported measured or reported reported measured or reported or reported or reported

Clinical improvement D28

Outcome not yet

Outcome not yet

Outcome not yet measured or

Outcome not yet

Outcome not yet measured

Outcome not yet measured

measured or reported measured or reported reported measured or reported or reported or reported
WHO progression score 268 per 1,000 123 per 1,000 RR: 0.46 165 (2RCTs) ¢ Very low certainty e 145 fewer per 1000
(level 7 or above) D28 (0.24-0.9) (from 204 fewer to 27 fewer)
Number of patients with Outcome not yet Outcome not yet Outcome not yet measured or Outcome not yet Outcome not yet measured | Outcome not yet measured
adverse events measured or reported measured or reported reported measured or reported or reported or reported

Number of patients with
serious adverse events

Outcome not yet
measured or reported

Outcome not yet
measured or reported

Outcome not yet measured or
reported

Outcome not yet
measured or reported

Outcome not yet measured
or reported

Outcome not yet measured
or reported

Explanations: a The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95%
CI); b Davoudi-Monfared E, 2020; Rahmani H, 2020; Pan H, SOLIDARITY, 2020; Darazam IA, COVIFERON, 2021; ¢ Davoudi-Monfared E, 2020; Rahmani H, 2020; d Risk of bias: Serious some
concerns regarding adequate randomization, deviation from intended intervention and selection of reported results, and high risk regarding missing data Inconsistency: Serious 12=66%
Imprecision: Serious due to wide confidence interval consistent with the possibility for benefit and the possibility for no effect and low number of participants and events; e Risk of bias: Serious
Risk of bias downgraded by 1 level: some concerns regarding adequate randomization, deviation from intended intervention, selection of reported results and high risk regarding missing data
Indirectness: Serious Indirectness downgraded by 1 level: studies from a single country, therefore results in this population might not be generalizable to other settings Imprecision: Serious due to
low number of events and/or participants

GRADE Working Group grades of evidence: High certainty: We are very confident that the true effect lies close to that of the estimate of the effect; Moderate certainty: We are moderately confident
in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different; Low certainty: Our confidence in the effect estimate
is limited: The true effect may be substantially different from the estimate of the effect; Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be
substantially different from the estimate of effect
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3.12 Convalescent plasma transfusion

About the treatment under consideration

Convalescent plas ma is plasma collected from patients that have recovered
from an infectious disease and can be transfused to patients fighting an
infection or can be used to manufacture i mmune globulin concentrates
(plas ma derived nedicinal products). Possible explanations for the efficacy
are that the antibodies from convalescent plas na m ght suppress virae ma
and activate the conple nent system thus pronoting viral eli m nation.
Antibody is nost effective when adm nistered shortly afier the onset of
symptoms, and a sufficient amount of anti body must be adm nistered. Plas ma
transfusions nmy be associated with transfusion reactions such as allergic
reactions, anti body-nediated enhance nent of i nfection, trans fusi on-related
acute lung injury (TRALI) and circulatory overload [143-145]. Rare
conplications include the trans mssion of i nfectious pathogens and red cell
alloi mmuni zati on.

The European Commission (EC) and US Food and Drug Adm nistration
(FDA) published gui dance on convalescent plas ma collected fr o mi ndi vi duals
who have recovered from COVID-19 [146, 147]. The EC guidance ai n3 to
facilitate a common approach across EU Me nber States to the donation,
collection, testing, processing, storage, distribution and nonitoring of
convalescent plas ma for the treat nent of Covid-19 [146]. The FDA gui dance
provides recomnendations on the pathways for use of investigational
COVID-19 convalescent plasma; patient el ghlity; collection of COVID-19
convalescent plas ma, including donor elighility and donor qualifications;
labeling and record keepi ng. As COVID-19 convalescent plas ma is regulated
as an investigational product, three patways for use are available in US: 1.
Clinical Trials; 2. Expanded Access; 3. Single Patient Energency IND [147,
1438].

On August 23, 2020 the FDA issued an emergency use authorization (EUA) for
investigational convalescent plasma for the treat nent of COVID-19 in
hospitali zed patients [149]. On February 4 2021, FDA announced that this EUA
is being revised to aut hori z only the use of high titer COVID-19 convalescent
plasma, for the treat nent of hospitalized patients with COVID-19, early in the
disease course and those hospitali zed with impaired humoral immunity. The
use of low titer COVID-19 convalescent plas nn is no longer aut hori zed under
this EUA. COVID-19 convalescent plas ma should not be considered a new
standard of care for the treatment of patients with COVID-19. Gi ven that the
clinical evidence supporting this EUA remmins I mted, data from additional
random zed, controlled trial are needed. Under this EUA, aut hori z2d COVI D-
19 convalescent plasma will be obtained from regstered a licensed blood
establishnents fromdonors in the United States or its territaries in accordance
with applicable regulations, policies, and procedures. Testing for relevant
trans fusi ontrans mtted infections must be perfor ned and the donation nust
be found suitable. Plas ma donations must be tested by registered or licensed
blood establishnments for anti-SARSCoV-2 antibodies as a manufacturi ng step
to deter mne suitahi ity before release, using one of the tests listed inthe EUA
docunent, htt ps://www.fda.gov/nedia/141477/download.

Current US NIH COVID-19 Treatment Guidelines (last updated April 21,
2021): The Panel recommends againstthe use of low-titer COVID-19
convalescent plasma for the treat nent of COVID-19 (AIIb).
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For hospitalised patients with COVID-19 who do not have inpaired
i mmunity
1. The Panel recommends against the use of COVID-19 convalescent
plasma for the treat nent of COVID-19 in nechanically ventilated
patients (AI).
2. The Panel recommends againstthe use of high-titer COVID-19
convalescent plasma for the treat nent of COVID-191in hespitalised

patients who do not require nechanical ventilation, except in a
clinicaltrial (AI).

For hospitalised patients with COVID-19 who have i npaired i mmunity

e There areinsufficient data for the Panel torecomnend either for or
against the use of hi ghtiter COVID-19 convalescent plas ma for the
treat nent of COVI D-19.

For nonhospitalised patients with COVID-19

e There areimnsufficient data for the Paneltorecommend either for or
agai nst the use of hi ghtiter COVID-19 convalescent plas ma for the
treat nent of COVID-19in patients who are not hospitalised, except
inaclncaltrial

Withdrawn, suspended or terminated studies

1 RCT was found as withdrawn in US, NCT04467151 (di d not obtain fundi ng
to proceed) and 1 RCT found as ter mnated in Italy, NCT04393727, the
Promoter was changed and a new study promoted by AIFA started).

Results of publications

Li et al. 2020 published results from RCT (ChiCTR200029757) [150]
conducted in 103 patients with COVID-19 (severe to critical) admtted to 7
centers in Chi na. Convalescent plas ma therapy added tostandard treat nent,
compared with standard treat nent alone, did not result in a statistically
significant i nprovenent in tine to clinical i nprove nent within 28 days
(51.9% (27/52) of the convalescent plasma group w 43.1% (22/51) in the
control group (difference, 8.8% [95% CI, —10.4% to 28.0%]; hazard ratio
[HR], 1.40 [95% (I, 0.79-2.49]; p =0.26). Anong those with severe disease,
the pri mary outcone was statistically significant in favour of convalescent
plasma (91.3% (21/23) w 68.2% (15/22) of the control group (HR, 2.15 [95%
CI, 1.07-4.32]; p = 0.03); among those with lifethreatening disease the
pri mary outcone occurredin20.7% (6/29) of the convalescent plas ma group
vs 24.1% (7/29) ofthe control group (HR, 0.88 [95% (I, 0.30-2.63]; p = 0.83)
(P for interaction = 0.17). There was no significant difference in 28-day
mortality (15.7% w 24.0%; OR, 0.65 [95% CI, 0.29-1.46]; p =0.30) or ti ne
fromrandomni zationto discharge (51.0% w 36.0% discharged by day 28; HR,
1.61[95% (I, 0.88-2.93]; p = 0.12). Two patients inthe convalescent plas na
group experienced adverse events within hours afier transfusion that
i nproved with supportive care. Interpretation of resuls is I mted by early
ter mnation of the trial, which may have been underpowered to detect a
clinicallyi nportant difference.

Gharbharan et al. 2020 [151], published results as preprint, from pre nat urely

Empfehlung gegen CVP
oder
insuffiziente Datenlage

1 RCT zuriickgezogen

Li (China)

RCT, 103 Pts

(statt 200, wegen Mangel
an Pts)

keine Unterschiede bei
Endpunkten

RCT (Niederlande):

halted RCT (NCT04342182), performed on 86 patients with COVID-19 86Pts,,

(moderate-critical) admtted to 14 centers inthe Netherlands [151].

AIHTA | 2021 65


http://hta.lbg.ac.at/

Results: Therapeutics

Avendano-Sola et al. 2020 published as preprint, results of multi-center RCT
(NCT04345523) [152]: All patients received standard of care treat nent,
includi ng off-label use of marketed nedicines, and were random zed 1:1 to
recei ve one dose (250-300 mL) of CP from donors with IgG anti -SARS-CoV-2.
The trial was stopped afier first interi manalysis due tothe fall in recruit nent
related to pandemc control. Wth 81 patients random zed, there were no
patients progressing to nechanical ventilation or death anong the 38 patients
assigned toreceive plas ma (0%) versus 6 out of 43 patients (14%) progressing
incontrol ar m Mortalityrates were 0% v 9.3% at days 15 and 29 for the active
and control groups, respectively. No significant differences were found in
secondary endpoai nts.

Agarwal et al. 2020 [153] [154] reported results from open-label, parallel-ar m
phase 2, nulticentre, randomzed controlled trial in India
(CTRI/2020/04/024775) conducted on hospitali zed, moderately ill confir ned
COVID-19 patients (PaO2/Fi02: 200-300 or respiratory rate > 24/min and
Sp0O2 < 93% on room air). 464 participants were enrolled; 235 and 229 in
intervention and control arm, respectively. Composite pri nary outcomne
(progression to severe disease or all cause mortality at 28 days) was achieved in 44
(19%) participants in the intervention ar mand 41 (18%) in the control ar m
(risk difference 0.008 (95% confidence interval -0.062 to 0.078); risk ratio 1.04,
95% confidence interval 0.71 to 1.54

Balcells et al. 2020 [155] reported, as preprint, results from open-label, single-
center, random zed clinical trial perfornmed in an academc center in
Santiago, Chile, includi ng 58 patients (NCT04375098). No benefit was found
inthe pri mary outcone (32.1% ws 33.3%, OR 0.95, 95% CI 0.32-2.84, p>0.99)
inthe early versus deferred CP group. In-hospital nortality rate was 17.9% vs
6.7% (OR 3.04, 95% CI 0.54-17.2, p=0.25), nechanical ventilation 17.9% vs
6.7% (OR 3.04, 95% CI 0.54-17.2, p=0.25), and prolonged hospitali zation
21.4% vs 30% (OR 0.64, 95%CI, 0.19-2.1, p=0.55) in early versus deferred CP
group, respecti vely. Viral clearance rate on day 3 (26% w 8%, p=0.20) and day
738% v 19%, p=0.37) did no differ between groups. Two patients
experienced serious adverse events within 6 o less hours afier plas mm
trans fusi on.

Simonovich et al 2020 [156] published results from RCT (NCT04383535) in
hospitalised adult patients with severe Covid-19 pneumonia. A tatal of 228
patients were assigned to receive convalescent plasma and 105 to receiwve
placebo. The nedianti ne fromthe onset of sympt ons toenrollment inthe trial
was 8 days (nterquartile range, Sto 10), and hypoxe mi a was the nost frequent
severity criterion for enrollment. The infused convalescent plasma had a
median titer of 1:3200 of tatal SARS-CoV-2 antibodies (nterquartile range,
1:800 to 1:3200]. At day 30 day, nosignificant di fference was noted bet ween t he
convalescent plas ma group and the placebo groupinthe distribution of cli nical
outcones according to the ordinal scale (odds ratio, 0.83 (95% confi dence
interval [CI], 0.52 to 1.35; p=0.46). Overall nortality was 10.96% in the
convalescent plasme group and 11.43% in the placebo goup, for a risk
di fference of -0.46 percentage pants (95% CI, -7.8 to 6.8). Adverse events and
serious adverse events were sini lar inthe two groups.

Libster et al. 2021 [157] published results from random sed, double-bli nd,
placebocontrolled trial of convalescent plas ma with high IgG titers agai nst
severe acute respirat orysyndrone coronavirus 2 (SARS-CoV-2)in older adult
patients within 72 hours after the onset of mild Covid-19 symptons
(NCT04479163; PAEPCC19; Platafor a PRIISA (1421)). The trial was
stopped early at 76% ofits projected sanple size because cases of Covid-191n
the trialreg on decreased considerably and steady enrollnent of trial patients
becane virtually inpossible. A taal of 160 patients underwent
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randomsation. In the intention+o<reat population, severe respiratory
disease developed in 13 of 80 patients (16%) who received convalescent
plas ma and 25 of 80 patients 31%) who recei ved placebo (elative risk, 0.52;
95% confidence interval [CI], 0.29 to 0.94; p=0.03), with a relative risk
reduction of 48%. A nodified intention+totreat analysis that excluded 6
patients who had a pri mary end-point event before infusion of convalescent
plas ma or placebo showed a larger effect size (elative risk, 0.40; 95% CI, 0.20
to 0.81). Nosolicited adverse events were observed.

Two nmore RCTs was found as preprint publications: AlQahtani et al. 2020
(NCT04356534); and Ray et al. 2020 ( CTRI/2020/05/025209); results will be
presented afier peer review publication. Rasheed et al. 2020 published results
from RCT in Iraq [158] on forty nine earlystage critically-ill COVID-19
patients residing in Respiratory Care Units (RCU): 21 received convalescent
plas ma while 28, nanely control group, did not receive it. Recovery or death,
length of stayin hespital, and i mprove nent inthe clinical course ofthe disease
were monitored clinically along with laboratory nmonitoring through SARS-
CoV-2 RNA detection via PCR, and SARS-CoV-2 IgG and IgM serological
monitoring. Patients who received convalescent plasma showed reduced
duration of infection in about 4 days and showed less death rate [1/21 versus
8/28incontrol group]. Inaddition, allthe patients who were gi ven convalescent
plas ma showed hi gh levels of SARS-CoV-21gG and IgMthree days afier plas ma
transfusion. Plasma from donors with high levels of SARS-CoV-2 IgG and
donors with positive SARS-CoV-2 IgM showed better therapeutic results than
other donors. Authors concluded that convalescent plasma therapy is an
effecti ve therapyifdonors with hi gh level of SARSCov2 antibodies are selected
and ifrecipients are at their early stage of criticalillness, bei ng no nore than
three days in RCU.

Salman et al. 2020 published preli mnary results from RCT in Egypt [159]
conducted in 30 patients with severe COVID-19 infection. In convalescent
plasma group, there was statistically significant i nprove ment of clinical
para neters, as well as serum ferritin, D-di ner, creactive protein, and the siz
of lung lesion compared to control group (p<0.05). COVID-19 neutrali z ng
antibodies appeared in serum of convalescent plas ma patients, but failed to
showinthe control group patients during 5 days study peri od.

The RECOVERY trial independent Data Monitoring Committee (DMC)
held a routine neeting on Thursday 14 Januarytoreviewthe available safety
and efficacy data. On January 15, 2021 the RECOVERY trial chief
investigators relesead the statenent related to recruit nent to convalescent
plasma treat nent for hospitalised with COVID-19. On the advice of the
independent Data Monitoring Committee (DMC), recruitment to the
convalescent plasma arm of the RECOVERY trial has now closed. The DMC
saw no convincing evidence that further recruit nent would provide
conclusi ve proof of wort hwhi le nortality benefit either overall or in any pre-
speci fied subgroup [160].

The RECOVERY Collaborative Group published as preprint results fromthe
RECOVERY trial[161] and on May 14, 2021 fromscienti fic publicati on [ 162].
5795 hospitalised patients were randomly allocated to receive high-titre
convalescent plas ma and 5763 to usual care alone. Atrandomisation, 617 (5%)
were recei vi ng invasive mechanical ventilation, 10044 (87%) were receiving
oxygen only (with or without non4 nvasive respiratorysupport),and 897 (8%)
were receiving no oxygen therapy. 92% of patients were receiving
corticosterads at ti ne of rando mi sati on.
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There was no significant difference in 28-day nortality between the two
groups: 1399 (24%) of 5795 patients in the convalescent plas na group and
1408 (24%) of 5763 patients in the usual care group died within 28 days (ate
ratio 100, 95% CI 093-1-07; p=0-95). The 28-day nortality rate ratio was
si mlar in all prespecified subgroups of patients,including inthose patients
without detectable SARS-CoV-2 antibodies at randomisation. Allocation to
convalescent plas ma had no significant effect on the proportion of patients
discharged from hospital within 28 days (3832 [66%] patients in the
convalescent plas ma group ws 3822 [66%] patients in the usual care group;
rate ratio 099, 95% CI 094-1-03; p=0-57). Anong those not on invasive
mechanical venti lation at rando m sation, there was no significant difference
inthe proportion of patients meeting the composite endpoint of progression
toinvasive nechanical ventilation or death (1568 [29%] of 5493 patients in
the convalescent plas ma group ws 1568 [29%] of 5448 patients in the usual
care group; rate ratio 099, 95% CI 0:93-1-05; p=0-79).

ODonnell et al. 2021 [163] published as preprint results from RCT
(NCT04359810)in US and Braz 1 on 223 severe COVID-19 patients (150 were
random zed torecei ve convalescent plas ma and 73 to nor nnl control plas mn).
At 28 days, no significant improve ment in clinical status was observed in
partici pants random zed to convalescent plas ma (with an odds ratio (OR) of
a l-point i nprove nent inthe scale: 1.50, 95% confi dence interval (CI) 0.83-
2.68, p=0.180). 28-day nortality was significantly lower in partici pants
random zed to convalescent plas ma versus control plas ma (19/150 [12.6%)]
versus 18/73 [24.6%], OR 0.44, 95% CI 0.22-0.91, p=0.034). The nedian titer
of anti-SARS-CoV-2 neutraliz ng antibody in infused convalescent plas ma
units was 1:160 {QR 1:80-1:320). Serious adverse events occurred in 39/147
(27%) participants who received convalescent plasmm and 26/72 (36%)
partici pants who recei ved control plas ma.

Koerper et al. 2021 [164] published results as preprint fomRCT CAPSID in
105 hospitalised COVID-19 patients in Ger many (NCT04433910; EudraCT
2020-001310-38). Patients (n=105) were random zed 1:1 to either receive
standard treat nent and 3 units of CCP or standard treat nent alone. Control
group patients with progress on day 14 could cross over to the CCP group.
Pri mary outcone was a dichotonous conposite outcone of survival and no
longer fulfilling criteria for severe COVID-19 on day 21. The pri mary
outcone occurredin 43.4% of patients inthe CCP and 32.7% inthe control
group (p=0.32). The nedianti ne toclncali nprove nent was 26 days (QR
15-not reached (nr.)) in the CCP group and 66 days QR 13-nr.) in the
control group (p=0.27). Median ti ne to discharge from hospital was 31 days
IQR 16-nr.) in the CCP and 51 days (QR 20-nr.) in the control group
(p=0.24). In the subgroup that received a higher cumulative amount of
neutrali 2 ng antibodies the pri mary outcome occurred in 56.0% (versus
32.1%), with a shorter interval to clinical i nprove nent, shorter tine to
hospital discharge and better survival compared tothe control group.

The Living Systematic Review with meta-analysis, related to 16 RCTs: Li et al.
2020 [150], Gharbharan et al 2020 [151], Avendano-Sola et al. 2020 [141],
Agarwal et al. 2020 [153], Simonovich [156], AlQahtani et al. 2020, Libster et
al. 2020 [157], Ray et al. 2020, Rasheed et al. 2020 [158], Salman et al. 2020
[159], Horby RECOVERY [165], ODonnell [163], Bajpai et al. 2021,
Pouladzadeh et al. 2021, Bennett-Guerrero et al. 2021 and Koerper et al. 2021
with Summary of findings table is provided in Table 3.12-1. In summary,
accordingtocurrent ly avai lable evi dence, convalescent plasma nmy not reduce
All-cause nortality D28 (RR 0.85, 95% CI 0.69 to 1.05, 11 RCTs, low certainty
of evidence); probably does not increase inci dence of clinicali nprove nent D28
(RR 1.00, 95% CI 0.97 to 1.03, 6 RCTs, noderate certainty of evidence); may
not decrease WHO progression score level 7 or above D28 (RR 0.80, 95% CI
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0.57 to 1.10, 3 RCTs, certainty of evidence); probably does not increase
incidence of Adverse events RR 1.05, 95% CI 0.94 to 1.18, 6 RCTs, noderate
certainty of endence) and may not increase Serious adverse events (RR 0.94,
95% CI 0.72 to 1.23, 9 RCTs, low certainty of evidence). The evidence is very
uncertain about the effect of convalescent plas ma on further outcone: Viral
negative conversion D7 (RR 1.64, 95% CI 0.88 to 3.06, 3 RCTs, very low
certainty of evi dence).
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Table 3.12-1: Summary of findings table on Convalescent plasma compared to Standard Care for Mild/Moderate/Severe/Critical COVID-19

(16 RCTs: Li, Gharbharan, Avendano-Sola, Agarwal, AlQahtani, Simonovich, Libster, Ray, Rasheed, Salman, Horby RECOVERY, ODonnell, Bajpai, Pouladzadeh,

Bennett-Guerrero, Koerper)

Convalescent plasma compared to Standard Care for Hospitalised COVID-19 patients (update 04/06/2021)

Patient or population:-Hospitalised COVID-19

Setting: Worldwide

Intervention: Convalescent plasma
Comparison: Standard Care/Placebo

Outcome Anticipated absolute effects (95% ClI) ? Relative effect | Number of participants | Certainty of evidence | Comments

Risk with Standard Risk with (95%Cl) (studies)

treatment/Placebo Convalescent

plasma
All-cause mortality D28 237 202 per 1,000 RR: 0.85 13093 (11 RCTs) b Low certainty h 36 fewer per 1000
per 1,000 (0.69-1.05) (from 74 fewer to 12 more)

Viral negative conversion 482 791 per 1,000 RR: 1.64 459 (3RCTs) ¢ Very low certainty i 309 more per 1000
D7 per 1,000 (0.88 - 3.06) (from 58 fewer to 993 more)
Clinical improvement 650 650 per 1,000 RR: 1.00 12195 (6RCTs) d Moderate certaintyj | 0 fewer per 1000
D28 per 1,000 (0.97-1.03) (from 19 fewer to 19 more)
WHO progression score 203 162 per 1,000 RR: 0.80 638 (3RCTs) e Low certainty k 41 fewer per 1000
(level 7 or above) per 1,000 (0.57-1.10) (from 87 fewer to 20 more)
D28
Number of patients with 397 417 per 1,000 RR: 1.05 956 (6RCTs) f Moderate certainty | 20 more per 1000
adverse events per 1,000 (0.94-1.18) (from 24 fewer to 71 more)
Number of patients with 169 159 per 1,000 RR: 0.94 1197 (9RCTs) g Low certainty m 10 fewer per 1000
serious adverse events per 1,000 (0.72-1.23) (from 47 fewer to 39 more)

GRADE Working Group grades of evidence: High certainty: We are very confident that the true effect lies close to that of the estimate of the effect; Moderate certainty: We are moderately
confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different; Low certainty: Our confidence in the
effect estimate is limited: The true effect may be substantially different from the estimate of the effect; Very low certainty: We have very little confidence in the effect estimate: The true effect is
likely to be substantially different from the estimate of effect
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Explanations: a The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95%
CI); b AlQahtani M, 2020; Avendano-Sola C, 2020; Agarwal A, PLACID, 2020; Horby P, RECOVERY, 2021; Li L, 2020; Simonovich VA, PlasmAr, 2020; Ray Y, 2020, O Donnell M, 2021; Bajpai
M, 2020; Koerper S, 2021; Bennett-Guerrero E, 2021; ¢ Agarwal A, PLACID, 2020; Li L, 2020; Salman OH, 2020; d Horby P, RECOVERY, 2021; AlQahtani M, 2020; Gharbharan A, 2020; Li L,
2020; Simonovich VA, PlasmAr, 2020; Bennet-Guerrero E, 2021; e Avendano-Sola C, 2020; Simonovich VA, 2020, O Donnell M, 2021; f Li L, 2020; Libster R, 2020; Simonovich VA, 2020, O
Donnell M, 2021; Bajpai M, 2020; Koerper S, 2021; g Avendafio-Sola C, 2020; Gharbharan A, 2020; Li L, 2020; Libster R, 2020; Simonovich VA, 2020, O Donnell M, 2021; Bajpai M, 2020; Koerper
S, 2021; Bennet-Guerrero E, 2021; h Inconsistency: Serious Inconsistency downgraded by 1 level: the pooled effect is not consistent with the effect from the largest trial. Imprecision: Serious
Imprecision downgraded by 1 level: due to wide confidence interval consistent with the possibility for benefit and the possibility for no effect; i Risk of bias: Serious Risk of bias downgraded by
1 level:some concerns regarding adequate randomization, deviations from intended interventions, missing data and selection of the reported result Inconsistency: Serious Inconsistency
downgraded by 1 level: ?’=76% Imprecision: Very serious Imprecision downgraded by 2 levels: due to wide confidence interval consistent with the possibility for benefit and the possibility for
no effect and low number of participants. j Risk of bias: Serious Risk of bias downgraded by 1 level: some concerns regarding adequate randomization, deviation from intended intervention,
outcome measurement and selection of reported results; k Imprecision: Very serious due to wide confidence interval consistent with the possibility for benefit and the possibility for no
effect and low number of participants; 1 Imprecision: Serious due to low number of participants; m Imprecision: Very serious Imprecision downgraded by 2 level: due to wide confidence interval
consistent with the possibility for benefit and the possibility for no effect and low number of participants
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3.13 Plasma derived medicinal products

Neutralizing monoclonal antibodies

As Marovich et al. 2020 [166] stated, neutralizing monoclonal antibodies to
SARS-CoV-2 have the patentialto be used for both prevention and treat nent
of infecti on. They can help togui de vaccine design and developnent as well.
The main target of SARS-CoV-2 neutralia ng nonoclonal antibodies is the
surface spike glycoprotein that nediates viral entry into host cells. Sone
products willinclude of a combi nation of 2 nonoclonal anti bodies targeti ng
di fferent sites on the spike protei n. Due to long half-li fe of most nonoclonal
antibodies @pproxi mately 3 weeks for IgGl), a single infusion should be
sufficient. A potential i mtation of nonoclonal antibodies for treat ment of
COVID-19 is the unknown hioavailabi lity of passivelyinfused IgG intissues
affected by the disease, especially the lungs, which serve as a key target of
SARS-CoV-2infection. Due to the effect of viral di versityit will be i nportant
to nonitor for the energence of resistant viral mutations under selective
pressure of nonoclonal antibody treat nent.

Possible disease enhance nent include antibody-nediated enhance nent of
viral entry and replication in target cells (Fc-bearing nonocytes or
macrophages) and virus-antibody i mmune conplexes and the associated
cytoki ne release [166].

3.13.1 REGN-COV2 - combination of two monoclonal
antibodies (REGN10933 and REGN10987)

REGN-COV2is conbi nati on of t wo monoclonal anti bodies (REGN10933 and
REGN10987) which bind non-competitively to the critical receptor b ndi ng
dommin of the viruss spike pratein, which di mnishes the ability of mutant
viruses to escape treat nent and protects against spike variants that have
ariseninthe human population.

A phase 3 prevention trial evaluates REGNCOV2's ahilitytoprevent infecti on
anong uni nfected people who have had close exposure toa COVI D-19 patient
(such as the patient’s house mate) at approxi mately 100 sites and is expected
toenroll 2,000 patients inthe U.S.; the trial wi Il assess SARS-CoV-2 infection
status.

REGN-COV2 has alko noved int ot he phase 2/3 portion of two adaptive phase
1/2/3 trials testing the cocktails ability to treat hospitalised and non-
hospitalised (or "ambulatory") patients with COVID-19. The two phase 2/3
treat nent trials in hospitalized (esti mted enrollment =1,850) and non-
hospitalized (esti mated enrollment =1,050) patients are ongoing. Results
from out patient setting can be found below.

On Septenmber 14, 2020 the University of Oxford and Regeneron
Phar naceuticals, Inc. announced that RECOVERY (Randomi sed Evaluation
of COVid-19 thERapY will evaluate Regeneron’s investigational anti-viral
anti body cocktail, REGNCOV2,
htt ps://www.recover ytrial.net/news /recover yovi d-19-phase-3-trial+ o-
evaluateregeneron2019s regn-cov24 nvesti gati onal-anti body-c ocktai 14 n-t he-
uk. The phase 3 open-labeltrialin patients hospitalised with COVID-19 wi Il
compare the effects of adding REGN-COV2 to the usual standard-of-care
versus standard-of-care onits own.
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New SARS-CoV-2 Variants

On January 27, 2021, Regeneron Phar maceuticals, Inc. announced that
researchers in Columbia University lab [167] and Regeneron scientists have
independently confir ned that REGEN-COV™ (casirivi nab and i mdevi nab
antibody cocktail) successfully neutralizes the circulating SARS-CoV-2
variants first identified in the UK (B.1.1.7) and South Africa (B.1.351), in
preclinical research. Both antibodies retaining their patency against the
B.1.1.7 variant; against the B.1.351 variant,i mdevi mab retained its potency
and, whi le the casirivi mab potency was reduced, it was still comparable tothe
potencythat o her single antibodies in developnent have against the ori ginal
virus. Regeneron is conducting additional preclinical research against the
variant first identified in Brazal (1.1.248),
htt ps://i nvest or regener on.com/news releases/news release-detai s regen-
covt manti body-cocktai l-acti ve-agai nst sars-cov-2-variants.

Inthe FDA newrevisionrelated t o REGN-COV2 and new variants, published
on March 2021, casirivi mab and imdevi mab individually and together
retained neutralization activity against pseudovirus expressing all spike
protein substitutions found in the B.1.1.7 lincage (UK orign) and agai nst
pseudovirus expressing only N501Y found in B.1.1.7 and ot her circulating
lincages (Table 3.13-1). Casiviri mab and imdevi mab together retained
neutrali zation activity against pseudovirus expressing all spike protein
substitutions, or individual substituti ons K417N, E484K or N501Y, found in
the B.1.1351 lineage (Sout h Africa orig n), and agai nst K417T+E484K, found
in the P.1 lincage (Brazl orign), although casiriv mab alone, but not
i mdevi mab, had reduced activity against pseudovirus expressing K417N or
E484K, as indicated above. The E484K substitution is also found in the
B.1.526 ineage New York origi n). Casiviri mab and i mdevimab, i ndi vi dually
and toget her, retai ned neutrali zati on activity agai nst the 1452R substituti on
foundinthe B.1.427/B.1.429 lincages (Cali fornia orign). It is not known how
pseudovirus data correlate with clinical outcones [168].

Table 3.13-1. Pseudovirus neutralization data for SARS-CoV-2 variant
substitutions with Casirivimab and Imdevimab together

Lineage with Spike Protein Key substitutions Fold reduction in
Substitution tested susceptibility
B.1.1.7 (UK origin) N501Y 2 no change ¢
B.1.351 (South Africa origin) K417N, E484K, N501Y ® no change

P.1 (Brazil origin) K417T + E484K no change ¢
B.1.427/B.1.429 (California origin) | L452R no change
B.1.526 (New York origin) ¢ E484K no change ¢

a Pseudovirus expressing the entire variant spike protein was tested. The following changes
from wild-type spike protein are found in the variant: del69-70, dell45, N501Y, A570D,
D614G, P681H, T7161, S982A, D1118H.

b Pseudovirus expressing the entire variant spike protein was tested. The following changes
from wild-type spike protein are found in the variant: D80Y, D215Y, del241-243, K417N,
E484K, N501Y, D614G, A701V.

¢ No change: <2-fold reduction in susceptibility.

d Not all isolates of the New York lineage harbor the E484K substitution (as of February
2021).

Source: [168]

US COVID-19 Treatment Guidelines (last update June 11, 2021)
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e The US COVID-19 Treatment Guidelines Panel recomne nds usi ng
one of the followi ng combi nation anti -SARS-CoV-2 nonoclonal
antibodies totreat out patients with mld to noderate COVID-19 who
are at high risk of clinical progression, as defined by the EUA criteria
(listedin alphabetical order):

Bamlanivimab plus etesevimab; or Casirivimab plus imdevimab; or
Sotrovimab.

e Treat nent should be started as soon as possible afier the patient
recei ves a positive result on a SARS-CoV-2 antigen or nucleic acid
anplification test (NAAT) and within 10 days of synpt omonset.

e There are no comparative data to deter m ne whet her there are
di fferences inclinical efficacy o safety bet ween bamlani imab plus
etesevi mab, casiriyi mab plus imdevi mab, or satrovi mab.

e The Panel recommends against the use of anti-SARS-CoV-2
monoclonal antibodies for patients who are hospitalised because of
COVID-19, except ina clinical trial (Alla). However, their use should
be considered for persons with mld to noderate COVID-19 who are
hospitali zed for a reason ot her than COVID-19 but who o herwise
meet the EUA criteria [169].

Results of publication

On Dece mber 17 2020, Wéinreich et al. [170] published preliminary results of
phase 1-2 portion of ongoi ng double-bli nd, phase 1-3 trial (NCT04425629)
involvi ng nonhospitalised patients with Covi d-19, randomly assi gned (1:1:1) to
receive placebo, 2.4 g of REGN-COV2, or 80 g of REGN-COV2 and were
prospectively characterized at baseline for endogenous immune response
agai nst SARS-CoV-2 (serumanti body—positive ar serumantibody-negative).In
this interi manalysis, data from 275 patients are reported: the REGN-COV2
antibody cocktail reduced wviral load, with a greater effect in patients whose
i mmune response had not yet been initiated or who had a high viral load at
baseline. The sane is true for nedically attended wisit, with a greater effect
anong patients who were serum anti body-ne gati ve at baseline. The percentages
of patients with hypersensitivityreactions,infusi on-related reacti ons,and ot her
adverse events were si m lar inthe combi ned REGN-COV2 dose groups and the
placebo group.

On May 21, 2021 Winreichet al [171] published as preprint results from
phase 3 portion of above nentioned adaptive, random zed, master protocol,
included 4057 Covid-19 out patients with one or nore risk factors for severe
disease (NCT04425629). Patients were randomi zed to a single treat nent of
intravenous placebo, or various deses of REGEN-COV, and followed for 28
days. The prespecified hierarchical analysis first conpared REGEN-COV
2400mg dose ws concurrent placebo, then compared the 1200mg dose s
concurrent placebo, for endpoi nts assessing risk of hospitali zation or death,
and ti ne tosynmpt omresolution. Safety was evaluatedin all treated patients.
Both REGEN-COV 2400mg and 1200mg significantly reduced Covid-19-
related hospitalization or allcause death conpared to placebo (71.3%
reduction [1.3% w 4.6%; p<0.0001] and 70.4% reduction [1.0% v 3.2%;
p=0.0024], respectively). The nedian tine to resolution of Covid-19
synptoms was 4 days shorter in both dose arns ws placebo (10 » 14 days;
p<0.0001). Efficacy of REGEN-COV was consistent across subgroups,
including patients who were SARS-CoV-2 serum antibody-positive at
baseli ne. REGEN-COV nore rapi dly reduced viral load than placebo. Seri ous
adverse events occurred nore frequentlyinthe placebo group (4.0%) thanin
the 1200mg (1.1%) and 2400mg (1.3%) groups and grade =2 infusi on-related
reactions were infrequent (<0.3% in all groups).
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Dose-ranging Virology Trial

A conpani on doserangi ng phase 2trial of 803 out patient COVID-19 patients
was conducted toevaluate the antiviral effect of several di fferent REGEN-COV
doses IV: 2,400 mg, 1,200 mg, 600 ng and 300 mg; SC: 1,200 mg and 600 ng).
All tested doses net the pri mary endpoi nt, rapi dly and signi ficant ly reduci ng
patients' viral load (loglO copies/mL) compared to placebo (p<0.001). Each
dose de nonstrated si m lar efficacy, i ncludi ng the lowest doses tested I'V: 300
mg; SC: 600 ng). In addition, a compani on phase 2trial showed that even the
lowest doses tested ('V: 300 mg; subcutaneous [SC]: 600 mg) had significant
viral load reductions over the first 7study days, comparable to the 2,400 mg and
1,200 mg IV doses. Asafety assess nent conducted on all avai lable patient data
up to day 169 identi ied no new safety signals. Serious adverse events (SAEs)
were largely related to COVID-19 and occurredin 1.1% of patients inthe 1,200
mg group, 1.3% inthe 2,400 mg group and 4.0% inthe placebo group.

Safety issue in hospitalised patients

On 30 October 2020, Regeneron Phar maceuticals, Inc.received a
recomne ndation fromthe independent data nonitoring commttee ( DMC)
for the REGN-COV2 antibody cocktail treat nent trials for COVID-19 that
the current hospitalised patient trial be nodified. Specifically, based on a
potential safetysignal and anunfavorable risk/benefit profile at this ti ne,the
IDMC recomnends further enrollment of patients requiring hi gh-flow
oxygen or nechanical ventilation be placed on hold pending collection and
analysis of further data on patients already enrolled. The IDMC also
recomne nds continui ng enrollnent of hospitalised patients requiring eit her
no or low-flow oxygen as the risk/benefit re mai ns acceptable i nthese cohorts.
Fi nally, the IDMC recomne nds continuation of the out patient trial wit hout
modi fication,  https://4investor regeneron.comynews releases/news release-
detai s regn-c ov24 nde pe nde nt -dat a- moni t ori ng-c o mmi ttee-recommne nds.

Regulatory update:

On Nove mber 21, 2020, the U.S. Food and Drug Adm nistration issued an
emergency use authorization (EUA) for casirivi mab and i mdevi mab to be
adm nistered together for the treatment of mild to moderate COVID-19 in
adults and pediatric patients (12 years of age or older weighi ng at least 40
ki logra ns [about 88 pounds]) with positive results of direct SARS-CoV-2 viral
testing and who are at high risk for progressing to severe COVID-19. This
includes those who are 65 years of age or older or who have certain chronic
medical conditions [172].

On February 1%, 2021 EMA’s human nedicines commttee (CHMP) has
started a ‘rolling review’ of data on REGN-COV2 antibody combi nation
(casirivi mab /i ndevi mab), based on preli mnary results from a study that
indicate a beneficial effect ofthe nedicineinreduci ngthe amount of virusin
the nose and throat of non-hospitalised patients with COVID-19 [173]. Once
finalised it will be the basis for an EU marketing authorisation for this
combination.

On February 26, 2021 EMA stated that the CHMP has completed its review
to provide a harmonised scientific opinion at EU level to support national
decision making on the possible use of the antibodies before a formal
authorisation is issued. The Agency concluded that the combi nati on (REGN-
COV2) can be used for the treat nent of confirmed COVID-19 in patients who
do not require supplemental oxygen and who are at high risk of progressing
to severe COVID-19. Risk factors mayinclude but are not imitedtoadvanced
age; obesity, cardiovascular disease, including hypertension; chronic lung
disease,including asthma; type 1 or type 2 diabetes nellitus; chronic kidney
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disease,includi ngthose on dialysis;chronic I ver disease;i mmunosuppressed,
based on prescriber’s assess ment [174, 175].

Regeneron is collaborating with Roche toincrease global supply of REGEN-
COV2. Regeneron is responsible for development and distribution of the
treat nent inthe US., and Roche is pri marily responsible for develop me nt
and distribution outside the U.S.

Regeneron Koperation
mit Roche

3.13.2 LY-CoV555 - neutralizing IgG1 monoclonal antibody (bamlanivimab)
and LY-CoV016 - recombinant fully human monoclonal neutralizing

antibody (etesevimab)

LY-CoV555 is a neutralizng 1gGl nonoclonal antibody (mAb) directed
against the spke protein of SARS-CoV-2. It is designed to block wral
attachment and entry into human cells, thus neutralizng the virus,
potentially preventi ng and treati ng COVI D-19.

LY-CoV016 (also known as JS016) is a reconbi nant fully human nonoclonal
neutrali z ng antibody, which specifically binds tothe SARS-CoV-2 surface
spike prateinreceptor hinding dommin with high affinity and can effecti vely
block the binding of the virus tothe ACE2 host cell surface receptor.

Li lly has successfully conpleted enrollnent and pri mary safety assess nents
of LY-CoV555 in a phase 1 study of hospitalised patients with COVID-19
(NCT04411628) and long-term follow-up is ongoi ng.

BLAZE-1 (NCTO04427501) is ongoi ng random zed, double-bli nd, placebo-
controlled phase 2 study designed to assess the efficacy and safety of LY-
CoV555 and LY-CoVO016 for the treat nent of synmpt omatic COVID-19inthe
outpatient setting. Across all treat nent ar ns,the trial will enroll an esti mated
800 participants.

A phase 3 study for the prevention of COVID-191inresidents and staff at long-
ter mcare faci ities (NCT04497987, BLAZE-2) is recent ly i nitiated.

In addition, LY-CoV555 is being tested inthe National Institutes of Healt h-
led ACTIV-2 and ACTIV-3 studies of ambulatory and hospitalised COVI D-
19 patients.

To generate additi onal efficacy and safety data, a pragmatic, open-label study
enrolli ng patients treated with either nonot herapy or combi nation t herapy,
with a focus on collecti ng data regardi ng hospital zations, deat hs and safety,
planned to be initiated in October 2020.

On 27 January 2021, Eli Lilly and Company, Vir Biotechnology,
Inc. and Glaxo Smith Kline plc announced a collaboration to evaluate a
combination of two COVID-19 therapies in low-risk patients with mild to
moderate COVID-19. Lilly has expanded its ongoing BLAZE-4 trial to
evaluate the ad m nistrati on of bamlanivimab (LY-CoV555) 700mg with VIR-
7831 (dual-action monoclonal antibody, also known as GSK4182136) 500mg,
two neutrali 2 ng anti bodies that bindto different epitopes of the SARS-CoV-
2 spike protein [176].
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New SARS-CoV-2 Variants

Bamlanivimab plus etesevimab combination

Inthe FDA new revision published on May 2021, related to bamlani i mab FDA Analyse zur
plus etesev mab combination and new variants, resistant variants were Wirksamkeit bei
identified using directed evolution of the spike pratein and serial passage in unterschiedlichen
cell culture of SARS-CoV-2in the presence of bamlanivimab or etesevi mb Mutationen

indivi dually. Resistant variants were not identified when ba mlani i mab and
etesevi mab were tested toget her wingthe sane net hodology [177].

(Table 3.13-2) [178].

Table 3.13-2: Pseudovirus neutralization data for SARS-CoV-2 variant substitutions with bamlanivimab plus
etesevimab together (1:2 molar ratio)

Lineage with Spike Protein Substitution Key substitutions tested ® Fold reduction in susceptibility
B.1.1.7 (UK origin) N501Y no change ®

B.1.351 (South Africa origin) K417N + E484K + N501Y 215¢

P.1 (Brazil origin) K417N + E484K + N501Y >46°¢

B.1.427/B.1.429 (California origin) L452R 9¢

B.1.526 (New York origin) © E484K 31

Source: [177]

 For variants with more than one substitution of concern, only the substitution(s) with the greatest impact on activity is(are)
listed. For B.1.351, P.1 and B.1.427/B.1.429, spike variants reflective of the consensus sequence for the lineage were tested.

® No change: <5-fold reduction in susceptibility

¢Bamlanivimab and etesevimab together are unlikely to be active against variants from this lineage. No activity observed at
the highest concentration tested for the P.1 variant.

4 Etesevimab retains activity against this variant.

¢ Isolates of the B.1.526 lineage harbor several spike protein amino acid substitutions, and not all isolates contain the E484K
substitution (as of February 2021). This assay was conducted using pseudotyped VLPs with the E484K substitution only.

US COVID-19 Treatment Guidelines (last update June 11, 2021)

e The US COVID-19 Treatment Guidelines Panel recomne nds usi ng
one of the followi ng combi nation anti-SARS-CoV-2 nonoclonal
antibodies totreat out patients with mld to nmoderate COVID-19 who
are at hi gh risk of clinical progression, as defined bythe EUA criteria
(listedin alphabetical order):

US COVID-19 Treatment
Guidelines Panel

Empfehlung fiir
Antikorper

Bamlanivimab plus etesevimab; or Casirivimab plus imdevimab; or Kombinationstherapien

Sotrovimab
Bamlanivimab +

Treat nent should be started as soon as possible afier the patient
recei ves a positive result on a SARS-CoV-2 antigen or nucleic acid
anpli fication test NAAT) and within 10 days of synpt omonset.
There are no comparati ve data to deter m ne whet her there are

di fferences inclinical efficacy a safety bet ween bamlaniimab plus
etesevi nab, casirivi mab plus imdevi mab, or satrovi mab.

The Panel recommends against the use of anti-SARS-CoV-2
monoclonal antibodies for patients who are hospitali zed because of
COVID-19, except ina clinical trial (Alla). However, their use should
be considered for persons with mlId to noderate COVID-19 who are
hospitali zed for a reason ot her than COVID-19 but who o herwise
neet the EUA criteria [169].
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Results of publications

Final results of t he phase 2 portion of BLAZE-1, randonised, double-bli nd,
placebocontrolled trial (NCT04427501) were published by Gottlieb et al
2021 [179]. The BLAZE-1 study is a random zed phase 2/3 trial at 49 US
centers including ambulatory patients (n = 613) who tested positive for
SARS-CoV-2 infection and had 1 o nore mild to moderate COVID-19
synpt oms . Patients who received bamlanivimab (LY-CoV555) monotherapy
or placebo were enrolled frst followed by patients who received
bamlanivimab (LY-CoV555) and etesevimab (LY-CoV016) combination or
placebo. Patients were random zed to receive a single infusion of
bamlanivi nab (700 mg [n=101], 2800 ng [n=107], or 7000 mg [n=101]), the
combi nation treat nent (2800mg of ba mlani vi mab and 2800 ng of etesevi nab
[n=112]), or placebo (n=156). The pri mary end pa nt was change in SARS-
CoV-2 log viral load at day 11 (4 days). Nine prespecified secondary
outcone neasures were evaluated with comparisons between each treat nent
group and placebo, and included 3 other neasures of viral load, 5 on
symptoms, and 1 neasure of cli nical outcone (he proportion of patients with
a COVID-19-related hospitalizati on, an e ner gency depart nent [ ED] wisit, or
death at day 29).

Data on hi gh and noderate certainty of evi dence, related toeffecti veness and
safety of bamlanivi mab mnonotherapy and bamlanivi mab + etesevi mab
compared to placebo and each o her, reported in this RCT, prepared by
Cruciani et al. [180-183], can be found in the Summary of Hndings tables
3.13-3, 4and 5. Insummary, based on the final results of the phase 2 porti on
of one RCT in outpatients with recently diagnosed mld or noderate Cowid-
19, no deaths occurred in bamlanivi mab, bamlanivi mab + etesevi mab
combi nation and placebo group (hi gh certai nty of evi dence).

Bamlanivi mab 700 mg nonotherapy and bamlanivi mab 2800 mg +
etesevi mab 2800 mg treat ment compared to placebo reduces COVID-19
related hospitalisation or visit to an energency depart nent at day 29 (hi gh
certainty of evi dence). The change in neantaalsynpt omscore frombaseli ne
to day 11 was favouring the 700 nmg nonot herapy group (hi gh certainty of
evidence) and the ba mlani i mab + etesevi mab combi nation group (moderate
certainty of evi dence).

Bamlanivi mab and bamlanivi nab + etesevi mab treat ment compared to
placebo does nat increase number of patients with adverse events or number
of serious adverse events (high certainty of evidence). The sane is true for
bamlanivi nab compared to bamlanivi mab 4+ etesevi nab treat nent.
Bamlanivi nab nonotherapy o bamlanivi mab + etesevi mab treat nent,
compared to placebo, does not accelerate the nat ural decline inviral load over
tine (high certainty of evidence). The sane is true for bamlanivi mab
comparedto bamlanivi mab + etesevi mab treat nent.

On January 26, 2021 El Iilly and Company announced unpublished results
from phase 3 BLAZE-1 RCT onthe conbi nation therapy ar ns enrolled mild
to moderate, recent ly diagnosed COVID-19 patients who are at high risk for
progressing to severe COVID-19 and/or hospitalisation, studying
bamlanivimab 2800 mg plus etesevimab 2800 mg versus placebo. The pri mary
outcome neasure for the phase 3 portion of the BLAZE-1 trial was the
percentage of partici pants who experience COVI Drelated hos pitali zati ons or
death from any cause by day 29. The key secondary endpoints were change
from baseline to day 7in SARS-CoV-2 viral load, persistently high SARS-
CoV2 viral load on day 7,ti ne tosustai ned sympt omresolution, and COVI D-
related hospitali zation, ER visit or death fromany cause from baseli ne by day
29. Additional endpai nts include change from baseline inviral load at o her
ti ne poai nts,sympt omi mprove nent, synpt omresoluti on, as well as safety.
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Bamlanivi mb (LY-CoV555) 2800 nmg and etesevi mab (LY-CoV016) 2800 ng
toget her signi ficant ly reduced COVI D-19related hospitalisations and deat hs
in highrisk patients recently diagnosed with COVID-19. Across 1,035
patients,there were 11 events (2.1 percent)in patients taking therapy and 36
events (7.0 percent)in patients taki ng placebo, representing a 70 percent risk
reduction (p=0.0004). There were 10 deaths tatal, all of which occurred in
patients taki ng placebo, and no deaths in patients taking bamlani vi mab and
etesevi mab together. Bamlanivi mab and etesev mab together ako
de nonstrated statistically significant i nprove nents on all key secondary
endpoi nts, provi di ng strong evi dence that the therapy reduced viral load and
accelerated symptom resolution. The safety profile of bamlanivi mab and
etesevi mab together was consistent with observations from ot her phase 1,
phase 2 and phase 3triak evaluatingthese antibodies. Serious adverse events
were reported at a si mlar frequency inthe bamlanivi mab and etesevi mab
toget her and placebo groups.

Recently, on May 31, 2021 EUnet HTA Rapid Review was published on this
topic [184].

On March 10, 2021 Eli Lilly and Company announced new data from the
BLAZE-1 phase 3 study, de monstrati ng bamlanivimab (LY-CoV555) 700 mg
and etesevimab (LY-CoV016) 1400 mg together significantly reduced
COVID-19 related hospitali zations and deaths (events")inhigh-risk patients
recently diagnosed with COVID-19.

This phase 3 cohort of BLAZE-1included 769 hi ghrisk patients,aged 12 and
older with mild to moderate COVID-19 (herapy: n=511; placebo: n=258).
There were four events in patients taking bamlani vi mab with etesevi nab and
1S eventsin patients taki ng placebo, representing an 87 percent riskreducti on
(p<0.0001). Bamlanivi nab and etesevi mab together also denonstrated
statistically significant i nprove nents on key secondary endpaints. These
results are consistent withthose seenin other data sets from BLAZE-1:inthe
previous phase 3 cohort, bamlanivi mab 2800 mg with etesevi mab 2800 mg
reduced the risk of hospitali zations and deaths by 70 percent andinthe phase
2 cohort, bamlanivi nab alone reduced the risk of hospitali zations and ER
visits by approxi mately 70 percent. The viral load reductions were also
consistent with what was observedinthe previ ous phase 3 cohort ofthe st udy.
Inthis phase 3 cohort,there were four deaths tatal, all of which were dee ned
related to COVID-19 and all of which occurred i npatients taki ng placebo; no
deaths occurred in patients receiving treat nent with bamlanivi mab and
etesevi mab toget her. Across the two phase 3 cohorts of the study that have
been analyzed to date, there have been no deaths in patients receiving
treat nent withbamlanivi mab and etesevi mab together, and 14 deaths in
patients receiving placebo, 13 of which were dee ned COVID-19 related. In
this data set,the safety profi le of bamlanivi mab and etesevimab t oget her was
consistent with observations from other phase 1, phase 2 and phase 3 trials
evaluating these antibodies, hitps:/investor.lilly.con/newsreleases/news-
release-detai Is/li llys -ba mlani vi mab-and-etesevi nab-t oget herreduced..

Additionally,initial results fromthe ongoing BLAZE-4 trial (NCT04634409)
provide viral load and phar macodyna mc/phar nacoki netic data which
de nonstrated lower doses,includi ng bamlanivi mab 700 mg and etesevi mab
1400 mg toget her, are si mlar to bamlani v mab 2800 ng and etesevi mab 2800
mg toget her [185].
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Results: Therapeutics

On March 29, 2021 El Lilly and Company, Vir K aechnology,
Inc. and GlaxoSmthKline plc announced data from the expanded phase 2
BLAZE-4 trial studying low-risk adult patients with mild to moderate
COVID-19. Results showed that investigational bamlanivimab (LY-CoV555)
700 mg co-administered with VIR-7831 (also known as GSK4182136) 500 mg
de nonstrated a 70 percent (p<0.001) relative reduction in persistent ly hi gh
viral load (> 5.27; cycle threshold value < 27.5) at day 7 comparedto placebo,
meeting the pri mary endpoint. Bamlanivi mab adm nistered with VIR-7831
de nonstrated a statistically signi ficant reducti on compared to placebointhe
key virologic secondary endpoi nts of nean change from baseline to days 3, 5
and 7 in SARS-CoV-2 viral load. There were no events for the secondary
endpoint of COVID-19 related hospitalization or death by day 29 in either
study ar m One patient (nthe treat nent ar n) visited the e mergency room for
COVID-19 related sympt oms. No serious adverse events were seen with co-
ad m nistration of ba mlani i mab and VIR-7831. Bamlani i mab and VIR-7831
bindto different reg ons ofthe spike protein of SARS-CoV-2. Preclinical data
suggest the adm nistration of these two investigational antibodies toget her
may provide pratection against current variants of SARS-CoV-2 that are
resistant to bamani vi nab.

Lundgren et al. 2020 (ACTIV-3/TICO LY-CoV555 Study group) published
preliminary negative resuks from RCT (NCT04501978) conpared LY-
CoV555 with placeboin hospitalised patients who had Covid-19 without end-
organ failure [187]. In addition, all the patients received high-quality
supportive care as background therapy, including the antiviral drug
re mdesivir (95% of patients) and, when indicated, supplenme ntal oxygen and
glucocorticads. The data and safety nonitoring board recomnended
stopping enrollnent for futility afier 314 patients (163 in the LY-CoV555
group and 151 in the placebo group) had undergone random zation and
infusi on.

Data on high certainty of evidence, related to effectiveness and safety of
bamlanivi mab reported in this one RCT nentioned above, prepared by
Cruciani et al. [188, 189], can be found inthe Summary of Hndings 3.13-6.
Based on the interi mresults from one RCT with high certainty of evi dence,
in hospitalised patients, ba mlani v mab compared tostandard treat nent does
not reduce allcause nortality, does not increase the number of patients with
AEs and SAEs, and does nat increase the number of patients discharged.

AIHTA | 2021 80

Pressemeldung:

Phase 2 BLAZE-4
Kombinationstherapie mit
VIR-7831

in mild/ moderater
Erkrankung

-70% Viruslastreduktion

RCT mit hospitalisierten
Pts. mit Organversagen

Kombinationstherapie
Bamlanivimab +
Remdesivir

kein Unterschied/ keine
Wirksamkeit

Daten zu hospitalisierten
Patient*innen

keine Reduktion der
Gesamtmortalitat


http://hta.lbg.ac.at/

Results: Therapeutics

Table 3.13.-3: Summary of findings (SoF) table for published RCTs related to effectiveness and safety of bamlanivimab monotherapy (all doses) compared to placebo and
bamlanivimab+etesevimab combination treatment — OUTPATIENT (1 RCT: Gottlieb 2021)

Outcome Anticipated absolute effects (95% Cl) Relative effect (95% Number of participants Certainty of evidence Comments
Risk with Placebo Risk with Bamlanivimab a (studies})
Risk with Bamlanivimab (previously neutralizing
+ etesevimab antibody LY-CoV555)
All-cause mortality
No deaths occured No deaths occured No deaths occured No deaths occured DODD No deaths occurred
HIGH
No deaths occured No deaths occured No deaths occured No deaths occured DPDP No deaths occurred
HIGH
Number of patients with
any adverse events
269 per 1000 242 per 1000 RR 0.90 465 (1RCT)? CODD Absolute effect (95% Cl)
(0.65to 1.25) HIGH 27 fewer per 1.000
(from 94 fewer to 67 more)
170 per 1000 243 per 1000 RR1.43 421 (1RCT)? CODD Absolute effect (95% Cl)
(0.91t0 2.25) HIGH 73 more per 1.000

(from 15 fewer to 212 more)

Number of patients with
serious adverse events

60 per 1000 10 per 1000 RRO.17 465 (1RCT)? OO Absolute effect (95% Cl)
(0.01t04.12) HIGH 5 fewer per 1.000
(from 6 fewer to 20 more)
90 per 1000 11 per 1000 RRO.12 421 (1 RCT)? STt 8 fewer per 1.000
(0.00 to 2.96) HIGH (from -- to 17 more)
SARS-CoV-2 clearance
368 per 1000 390 per 1000 RR1.06 461 (1 RCT)? DODD Absolute effect (95% CI)
(0.83t0 1.37) HIGH 22 more per 1.000
(from 63 fewer to 136 more)
367 per 1000 392 per 1000 RR 1.07 418 (1RCT)? OO0 Absolute effect (95% Cl)
(0.80to0 1.42) HIGH 26 more per 1.000

(from 73 fewer to 154 more)

Source: Cruciani F, De Crescenzo F, Vecchi S, Saulle R, Mitrova Z, Amato L, Davoli M. Should LY-CoV555 antibody monotherapy compared to LY-CoV555 antibody + Etesevimab be used for
COVID-19 patients? 2021. * ref Gottlieb et al [179]
Abbreviations: CI=Confidence interval; RR=Risk ratio
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Table 3.13.-4: Summary of findings table for published RCT related to effectiveness and safety of bamlanivimab monotherapy (700 mg) compared to placebo and
bamlanivimab (2800 mg) + etesevimab (2800 mg) combination treatment — OUTPATIENT (1 RCT: Gottlieb 2021)

Outcome Anticipated absolute effects (95% Cl) * Relative effect (95% Number of Certainty of Comments
Risk with Placebo Risk with Bamlanivimab a participants (studies) evidence
Risk with Bamlanivimab (previously neutralizing
+ etesevimab antibody LY-CoV555)
All-cause mortality
vs Placebo No deaths occurred No deaths occurred No deaths occurred 465 (1RCT)® Sleleles) No deaths occurred
HIGH
vs Bamlanivimab + etesevimab No deaths occurred No deaths occurred No deaths occurred 465 (1 RCT)® ODODD No deaths occurred
HIGH
COVID-19 related hospitalisation
or emergency department visit
atday 29 ¢
vs Placebo 58 per 1000 10 per 1000 (1 to 77) RR0.17 257 (1 RCT)® Sleleles) Absolute effect (95% Cl) 48 fewer per
(0.02t0 1.33) HIGH 1000 (from 57 fewer to 19 more)
vs Bamlanivimab + etesevimab 9 per 1000 10 per 1000 (1 to 156) RR1.11 213 (1RCT) 21]@) Absolute effect (95% Cl)
(0.07 to 17.50) MODERATE® 1 more per 1000 (from 8 fewer to 147
more)
Symptom score at day 11 ¢
vs Placebo Mean 1.88 (SD 2.50) Mean 1.06 (SD 1.58) MD-0.78 228 (1RCT)® OPDD
(-1.37 t0-0.20) HIGH
p=0.009 ¢
vs Bamlanivimab + etesevimab Mean 1.28 (SD 2.48) Mean 1.06 (SD 1.58) -0.22 (-0.81t0 0.37)f 189 (1RCT)P 1110
MODERATE®
Symptom score at day 22 ¢
vs Placebo Mean 0.77 (SD 1.67) Mean 0.46 (SD 1.16) Mean difference -0.17 215 (1 RCT)® 1o 121@)
(-0.60 t0 0.25) p=0.42 ¢ MODERATE®
vs Bamlanivimab + etesevimab Mean 0.76 (SD 2.00) Mean 0.46 (SD 1.16) -0.30(-0.77t0 0.17)f 182 (1RCT)® 1)@
MODERATE®
SARS-CoV-2 clearance at day 22 ¢
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Outcome Anticipated absolute effects (95% Cl) * Relative effect (95% Number of Certainty of Comments
Risk with Placebo Risk with Bamlanivimab cn participants (studies) evidence
Risk with Bamlanivimab (previously neutralizing
+ etesevimab antibody LY-CoV555)
vs Placebo 368 per 1000 405 per 1000 RR1.10 253 (1RCT)® OPDD Absolute effect (95% Cl)
(0.80to 1.51) HIGH 37 more per 1.000
(from 74 fewer to 188 more)
vs Bamlanivimab + etesevimab 367 per 1000 407 per 1000 RR1.11 210 (1 RCT)® elelels] Absolute effect (95% ClI)
(0.7910 1.56) HIGH 40 more per 1.000
(from 77 fewer to 206 more)
Number of patients with any
adverse events
vs Placebo 269 per 1000 266 per 1000 RR0.99 257 (1 RCT)® OPDD Absolute effect (95% Cl)
(0.66 to 1.50) HIGH 3 fewer per 1.000
(from 92 fewer to 135 more)
vs Bamlanivimab + etesevimab 170 per 1000 269 per 1000 RR1.58 213 (1 RCT)® DPDD Absolute effect (95% Cl)
(0.94 to0 2.65) HIGH 98 more per 1.000
(from 10 fewer to 280 more)
Number of patients with serious
adverse events
vs Placebo 60 per 1000 31 per 1000 RR0.51 257 (1RCT)® 2121210 Absolute effect (95% Cl)
(0.02t0 12.47) MODERATE ¢ 3 fewer per 1.000
(from 6 fewer to 74 more)
vs Bamlanivimab + etesevimab 90 per 1000 33 per 1000 RR0.37 213 (1 RCT)® 1o 121@) Absolute effect (95% Cl)
(0.02 to 8.96) MODERATE ¢ 6 fewer per 1.000
(from 9 fewer to 71 more)

Source: Cruciani F, De Crescenzo F, Vecchi S, Saulle R, Mitrova Z, Amato L, Davoli M. Should LY-CoV555 antibody monotherapy compared to LY-CoV555 antibody + Etesevimab be used for
COVID-19 patients? 2021

Explanations: * The risk in the intervention group is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI); ° [184] Gottlieb et al [179]
¢Downgraded of one level for wide CI; ¢ Authors of current rapid review; ; mean and SD refer to change from baseline values as reported by the trial authors, the mean difference refers to between
group differences in change from baseline as reported by the trial authors; ‘Not reported by the trial authors but calculated by the authors of this rapid report, using the reported trial arm mean
changes from baseline with standard deviations and group size in Cochrane Review Manager 5.3 software
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Table 3.13-5: Summary of findings (SoF) table for published RCTs related to eftectiveness and safety of bamlanivimab + etesevimab combination compared to placebo —
OUTPATIENT (1 RCT: Gortlieb 2021)

Outcome Anticipated absolute effects (95% Cl) ® Relative effect (95% Cl) Number of Certainty of evidence Comments
Risk with Risk with Bamlanivimab participants (studies)
Placebo + etesevimab
All-cause mortality No deaths No deaths occured No deaths occured 268 (1RCT)® PODD No deaths occurred
occured HIGH
COVID-19 related 58 per 1000 9 per 1000 RRO0.15 268 (1 RCT)® CODD Absolute effect (95% Cl)
hospitalisation or emergency (1t069) (0.02 to 1.20) HIGH 49 fewer per 1000 (from 57 fewer
department visit at day 29 ¢ to 12 more)
Symptom score atday 11 ¢ Mean 1.88 (SD Mean 1.28 (SD 2.48) Mean difference -0.60 229 (1RCT)® 21E]@)
2.50) (-1.18 t0 -0.03) MODERATE ¢
p=0.04
Symptom score at day 22 ¢ Mean 0.77 (SD Mean 0.76 (SD 2.00) Mean difference 0.03 261 (1RCT)® 21E]@)
1.67) (-0.38t0 0.44) MODERATE ¢
SARS-CoV-2 clearance at day 22¢ 368 per 1000 368 per 1000 RR1.00 261 (1RCT)® PODD Absolute effect (95% Cl)
(0.72t0 1.38) HIGH 0 fewer per 1.000

(from 103 fewer to 140 more)
Number of patients with any 269 per 1000 170 per 1000 RR0.63 268 (1RCT)® PODD Absolute effect (95% Cl)
adverse events (0.3910 1.02) HIGH 100 fewer per 1.000

(from 164 fewer to 5 more)
Number of patients with serious 60 per 1000 83 per 1000 RR1.39 268 (1RCT)® L]0) Absolute effect (95% Cl)
adverse events (0.09t0 22.03) MODERATE ¢ 2 more per 1.000

(from 6 fewer to 135 more)

Source: Ref Cruciani F, De Crescenzo F, Vecchi S, Saulle R, Mitrova Z, Amato L, Davoli M. Should LY-CoV555 antibody+ Etesevimab compared to Placebo be used for COVID-19 patients?
2021.;[184] Explanations: * The risk in the intervention group is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI); ® [184] Gottlieb et al
[179] ; Downgraded of one level for wide CI, including the possibility of trivial or harmful effects; ¢ Authors of current rapid review; ¢ mean and SD refer to change from baseline values as reported
by the trial authors, the mean difference refers to between group differences in change from baseline as reported by the trial authors

GRADE Working Group grades of evidence

High certainty: We are very confident that the true effect lies close to that of the estimate of the effect

Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different
Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect

Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

Abbreviations: CI=confidence interval; RR=risk ratio; SAE=serious adverse event; AE=adverse event; RCT=randomised controlled trial; SD=standard deviation
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Table 3.13-6: Summary of findings (SoF) table for published RCTs related to eftectiveness and safety of bamlanivimab compared to standard treatment/placebo —

HOSPITALISED (1 RCT: Lundgren et al. 2020)

Outcome Anticipated absolute effects (95% Cl) Relative effect Number of participants Certainty of Comments
Risk with Standard Risk with Bamlanivimab (95% CI) (studies) evidence
treatment/Placebo (previously neutralizing
antibody LY-CoV555)
All-cause mortality 32 per 1000 53 per 1000 RR 1.67 326 (1RCT) 2 OPPD Absolute effect (95% Cl)
(0.57 t0 4.88) HIGH 21 more per 1.000
(from 14 fewer to 124 more)
Number of 172 per 1000 219 per 1000 RR 1.27 326 (1RCT) 2 OPPD Absolute effect (95% Cl)
patients with (0.82t0 1.99) HIGH 46 more per 1.000
adverse events (from 31 fewer to 170 more)
Number of 32 per 1000 30 per 1000 RR0.93 326 (1RCT) 2 [ YaYasYes) Absolute effect (95% Cl)
patients with (0.27 t0 3.15) HIGH 2 fewer per 1.000
serious adverse (from 23 fewer to 68 more)
events
Number of 866 per 1000 846 per 1000 RR 0.98 326 (1 RCT) 2 DPDHD Absolute effect (95% ClI)
patients (0.89t0 1.07) HIGH 17 fewer per 1.000
discharged (from 95 fewer to 61 more)

Source: Ref Cruciani F, De Crescenzo F, Vecchi S, Saulle R, Mitrova Z, Amato L, Davoli M. Should LY-CoV555 antibody compared to Standard treatment be used for hospitalised COVID-19

patients? 2020.

@ ref Lundgren et al 2020 (ACTIV-3/TICO LY-CoV555 Study group) [187]

Abbreviations: CI=Confidence interval; RR=Risk ratio
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Regulatory update:

On April 16, 2021 FDA revoked Emergency Use Authorization (EUA) for the
investi gational nonoclonal anti body therapy bamlanivimab (previ ously LY-
CoV555), when administered alone, for the treat nent of mild-to-moderate
COVID-19 in adult and pediatric patients. Based on its ongoi ng analysis of
energng scientific data, specifically the sustained increase of SARS-CoV-2
viral variants that are resistant to bamlanivi mab alone resulting in the
increased risk for treat nent fai lure,the FDA has deter m ned that the known
and potential benefits of bamlani v mab, when adm nistered alone, no longer
out wei gh the known and patential risks for its aut hori zed use [190].

On February 9, 2021 the FDA issued an EUA for bamlanivimab and
etesevimab administered together for the treat nent of mild to moderate
COVID-19in adults and pediatric patients (12 years of age or older wei ghi ng
at least 40 kilograns [about 88 pounds]) who test positive for SARS-CoV-2
and who are at hi gh risk for progressingtosevere COVI D-19. The aut hori zed
use includes treat nent for those who are 65 years of age ar older or who have
certainchronic nedicalconditions.Ina clinicaltrial of patients with COVID-
19 at high risk for disease progression, a single intravenous infusion of
bamlanivi mab and etesevi nab ad m nistered toget her significantly reduced
COVID-19related hospitalisation and death during 29 days of follow-up
compared to placebo. The safety and effectiveness of this investigational
therapy for use in the treatment of COVID-19 continue to be
evaluated. Bamlani vi mab and etesevi mab are nat aut hori zed for patients who
are hospitalised due to COVID-19 or require oxygen therapy due to COVI D-
19. Treat nent with bandanivi mab and etesevi nab has not been studied in
patients hospitalised due to COVID-19. Monoclonal antibodies, such as
bamlanivi mab and etesevi mab, may be associated with worse clinical
outcomes when admnistered to hospitalised patients with COVID-19
requiring hi gh flow oxygen or nechanical venti lati on,
htt ps://www.fda.gov/news e vents/press-announce nents/coronavirus-covi d-
19-update-fda-aut hori zes -nmonoc lonal-anti bodi estreat nent-covi d-19-0.

On March 5, 2021 EMA stated that the CHMP has completed its review
started in February 2021[ 191], to provide a harmonised scientific opinion at
EU level to support national decision making on the possible use of the
anti bodi es before a formal authorisation is issued. The Agency concluded t hat
bamlanivimab monotherapy and bamlanivimab and etesevimab combination
can be used together to treat confir ned COVID-19 in patients who do not
require supplemental oxygen and who are at high risk of their COVID-19
disease becoming severe [192, 193]. Risk factors may include but are not
i mted to: advanced age; obesity; cardiovascular disease, including
hypertension; chronic lung disease, including asthmm; type 1 or type 2
diabetes nellitus; chronic ki dney disease,includi ngthose on dialysis;chronic
li ver disease;i mmunos uppressed, based on prescri ber’s assess nent . Exa mples
include: cancer treat nent, bone marrow or organ transplantation, i mmune
deficiencies, HIV (f poorly controlled or evidence of AIDS), sickle cell
ane ma,thalasse ma, and prolonged use of i mmune -weakening nedications.

On March 11, 2021 EMA’s CHMP has started a ‘rolling review’ of data on t he
antibodies bamlanivi mab and etese mvab to be used in combi nation for the
treat nent of COVID-19. The review will also look at bamlanivi mab used
alone. The rolli ng review will continue until enough evidence is available to
support for mal marketing aut horisati on applications,
htt ps://www.e nm.europa.eu/en/news/e na-starts<olli ngreview-eli -l lly-

anti bodi es-ba mlani vi mab-etese m vab-covi d-19.
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3.13.3 AZD7442 - combination of two monoclonal antibodies (AZD8895 +

AZD1061)

AZD74421s aconbi nati on oftwo mAbs (AZD8895 + AZD1061) derived from
convalescent patients with SARS-CoV-2 infection. Discovered by Vanderbi k
Uni versity Medical Center and licensed to AstraZeneca in June 2020, the
mAbs were opti msed by AstraZeneca with half-l fe extension and reduced Fc
receptor hinding. The half-life exended mAbs should afford at least six
mont hs of pratection from COVID-19.

NCT04507256 is a phase 1, first ti ne in hunman, random sed, double-bli nd,
placebo-controlled, and dose escalation study that ai ns toevaluate the safety,
tolerability and phar macokinetics of AZD7442 in healthy participants.
Esti mated study completion date is Septe mber 2021.

Larger latestage phase 2 and phase 3 (NCT047233394, TACKLE, in
out patient adults) trials are ongoing to evaluate its efficacy as a potential
prevent ative and treatme nt approach agai nst COVID-19,
htt ps://www.astrazeneca.conyme di a<entre/pressteleases/2020/phase-1-
clinicaltriald nitiated-for -monoclonal-anti body-c o mbi nati on-for < he-
prevention-and-treat nent -of-covi d-19.ht ml.

ACTIV-2 phase 2/3 RCT (NCT04518410) in anbulant patients is alko
ongoi ng.

An international random zed, controlled phase 3 clinical trial has begun in
February 2021, evaluating the safety and efficacy of AZD7442 for treating
people hospitalised with COVID-19. The trial, part of a master protocol -
ACTIV-3, has an adaptive design allowi ng investigators to add new sub-
studies of additional investigational agents. ACTIV-3is sponsored by the
National Institute of Allergy and Infectious Diseases (NIAID), part of the
National Institutes of Health, https://www.ni h.gov/news-events/news -
releases/clinicaltrial-hos pitali z2d-covi d-19-patients-evaluates-long-acti ng-
anti body+ herapy.

AZD7442is current ly evaluated in DisCoVeRy clinicaltrial NCT04315948),
in hospitalised patients with COVID-19. The 1240 patients enrolled in the
studyin Europe will be followed up over a 15-nmont h period until Nove nber
2022. Aninitial analysis of the results is expected totake place at the end of
2021.

3.13.4 Sotrovimab (VIR-7831 monoclonal antibody)

VIR-7831 (Vir Bi aechnology conpany) is a dual-action monoclonal antibody
that was selected for clinical developnment based onits potentialto bot h block
viral entryinto healt hy cells and clear infected cells, as well as its patentialto
provide a high barrier to resistance. It has shown the ability to neutrali ze
SARS-CoV-2 live virus in vitro. The antibody binds to an epitope on SARS-
CoV-2 shared with SARS-CoV-1, indicating that the epitope is highly
conserved, which may make it more difficult to escape mutants to develop.
VIR-7832 has been engneered with the potential to enhance lung
bioavailability, have an extended half-life, and function as a therapeutic
and/or prophylactic T cell vacci ne.
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Antikorpern
Vanderbilt University/
AstraZeneca

Phase 1
Ende Sept 2021

Phase 2 & 3 laufend

ACTIV-2 phase 2/3 RCT

Feb 2021:
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A phase 2/3 COMET-ICE (COVID-19 Monoclonal anti body Effcacy Trial -
Intent to Care Early) trial was launched on Septe mber 10, 2020, in which
subjects with COVID-19 wi ll recei ve VIR-7831 or placebo and be assessed for
safety, tolerabifity, efficacy, and phar macoki netics. The phase 3 part of the
COMET-CE trial is assessing the safety and effacy of a single intravenous
@V)infusion of VIR-7831 or placeboinapproxi mately 1,300 non-hospitalised
participants globally. The pri mary efficacy endpaint is the proportion of
adults who have progression of COVID-19 as defined by the need for
hospitalization or death within 29 days of random zation. The COMET
clinical developnent program for VIR-7831 alsoincludes a planned phase 3
trial for the prevention of sympt omntic infection.

On March 10, 2021 Vir Botechnology, Inc. and GlaxoS mthKline plc
announced that an Independent Data Monitoring Committee (DMC)
recomne nded that the phase 3 COMET-ICE be stopped for enrollnent due
toevdence of profound efficacy. The IDMC recomne ndation was based on
an interim analysis of data from 583 patients enrolled in the COMET-ICE
trial, which de nonstrated an 85% (p=0.002) reduction in hospitalisation or
death in patients receiving VIR-7831 as monotherapy compared to placebo,
the pri mary endpaint of the trial. VIR-7831 was well tolerated. As the trial
remai ns ongoi ng and bli nded with patients continui ng to be followed for 24
weeks, additional results, includi ng epi de m ology and virology data, will be
fort hcom ng once the trialis completed. Based on these results, Vir and GSK
plan to submt an Energency Use Authorization (EUA) application to the
FDA and for aut hori zati ons in o her countries,
htt ps;//www.globe ne ws wire co my/ne ws -
release/2021/03/11/2190921/0/en/Vir -Bi atechnology-and-GSK-Announce-
VIR-7831-Reduces-Hos pitali zati on-and-Risk-of-Deat h4 n-Ear ly-Treat nent -
of-Adults-with-COVI D-19.ht ml.

The COMET clinical developnent programme for VIR-7831 includes two
additional trials — one for the treat nent of hospitalised patients and anot her
for the prevention of symptommtic infection, https:/www.gskcom/en-
gb/nmedia/pressreleases/vr-biaechnology-and-gs k-announce-global-
expansi on o-phase-3-of-cone t4ce-st udy-¢ valuati ng-vir-7831-for 4 he-

treat nent -of-covi d-19/.

The ACTIV-3 randoni zed, placebo-controlled, multicenter, global phase 3
trialinvesti gates the safety and effacy of VIR-7831 in hospitalised adults with
COVID-19. The trial has closed enrolle nent in ar mexa mni ng VIR-7831 on
March 1, 2021 (due to futility), following an interim review and
recomne ndations fromthe independent Data and Safety Monit ori ng Board
(DSMB), htt ps;//www.ni h.gov/news -events,/news xeleases/ni h-s ponsored-
activ-3clinicaltrial<loses-enroll ne nt 4 nt ot wo-s ub-st udi es

On 27 January 2021, Eli Lilly and Company, Vir Biotechnology,
Inc. and Glaxo Smith Kline plc announced a collaboration to evaluate a
combination of two COVID-19 therapies in low-risk patients with mild to
moderate COVID-19. On March 29, 2021 Eli ILilly and Company, Vir
Bi atechnology, Inc.and GlaxoSmithKline plc announced data from this
expanded phase 2 BLAZE-4 trial studyi ng low-risk adult patients with mild
to moderate COVID-19 . Details could be seenin section on bamlanivi mab
above.

On April 15, 2021 EMA starts review of VIR-7831 inthe treat nent of patients
with COVID-19. EMA is starting this review to support national authorities
who may decide onthe use ofthis nedicine for COVI D-19 prior to marketing
authorisation.[ 194]. On May 21, 2021 EMA concluded that sotrovi mab can be
used totreat confir ned COVID-19 in adults and adolescents (aged 12 years
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and above and weighing at least 40 kg) who do not require supplemental
oxygen therapy and who are at risk of progressing to severe COVID-19 [195].

On May 7, 2021 EMA starts rolling review of VIR-7831, called now sotrovimab
[196]. The decision tostart the rolli ng reviewis based on preli m nary results
from an ongoing study looking at the ahlity of the nedicine to prevent
hospitalisation or deathin non-hospitalised patients with COVID-19.

On May 26, 2021 FDA issued EUA for sarovi mab for the treat nent of mld-
to-moderate COVID-19 in adults andpediatric patients (12 years of age and
older weighi ng at least 40 ki logra ns [about 88pounds]) with positive results
of direct SARS-CoV-2 viraltesting and who are at hi gh risk for progression to
severe COVID-19, includi ng hos pital zati on o death,
htt ps://www.fda.gov/news -events /press-announce nents/coronavirus-covi d-
19-update-fda-aut hori zes -additi onal-monoclonal-anti body-t reat nent -covi d-
19. The EUA submissionincluded data frompublishedin vitrostudies, which
de monstrated that scarovimab maintains activity against all known
circulati ng variants of concern, including the variants from Brazl (P.1),
Califormia (B.1.427/B.1.429), India (B.1.617), New York (B.1.526), South
Africa (B.1.351) and the UK (B.1.1.7). GSK and Vir wi Il continue to evaluate
the ability of sarovi mab to maintain activity against new and energ ng
variants, htt ps://www.gsk.conyen-gb/nedia/pressteleases/gsk-and-vir-
bi atechnology-announce-sotrovi nab-vir-7831-recei ves - nergency-use-

aut hori zati on-fr o mt he-us -fda/.

US COVID-19 Treatment Guidelines (last update June 11, 2021)

e The US COVID-19 Treatment Guidelines Panel recommends using
one of the following combination anti-SARS-CoV-2 monoclonal
antibodies totreat out patients with mld to noderate COVID-19 who
are at hi gh risk of cli nical progression, as defined by the EUA criteria
(listedin alphabetical order):

Bamlanivimab plus etesevimab; or Casirivimab plus imdevimab; or
Sotrovimab.

o Treat nent should be started as soon as possible afier the patient
receives a positive result on a SARS-CoV-2 antigen or nucleic acid
anpli fication test NAAT) and within 10 days of synpt omonset.

e There are no comparative data to deter mne whether there are
di fferences in clinical efficacy or safety between bamlani vi mab plus
etesevi mab, casirivi mab plus i mdevi mab, or satrovi nab.

e The Panel recommends againstthe use of anti-SARS-CoV-2
monoclonal antibodies for patients who are hospitali zed because of
COVID-19, except ina clinical trial (AIla). However, their use should
be considered for persons with mld to noderate COVID-19 who are
hospitalized for a reason o her than COVID-19 but who ot herwise
neet the EUA criteria [169].
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3.13.5 Regdanvimab (CT-P59)

Regdanvi mab (from Celltrion Healthcare) is a monoclonal antibody with
activity against COVID-19. In pre<clinical data the treat nent candidate
de nonstrated a 100-fold reduction in viral loadof SARS-CoV-2, as well as a
reduction in lunginfla mmation [197].

Results from the global phase 1 clinical trial of CT-P59 de nonstrated
promsing safety, tolerability, antiviral effect and efficacy profile in patients
with mld synptons of COVID-19.

On January 13, 2021 Celltrion Group announced positive efficacy and safety
results from global phase 2/3 cinical trial of COVID-19 treat nent candi date
CT-P59: CT-P59 (40mg/kg) treated patients reported reduced progression
rates to severe COVID-19 by 54% for patients with m ld+o-moderate
synptoms and 68% for noderate patients aged 50 years and over; a
signi ficant ly shortened ti ne to clinical recovery rang ng from 3.4 to 6.4 days
quicker conpared to placebo and a significant reduction of viral load
compared to placebo was reported at Day7 in patients treated with CT-P59.
No drugrelated seri ous adverse events reported,
htt ps://www.celltri onhealt hcare com/en-

us /board/news detai [? nodi fy_key=433

On March 26, 2021 EMA announced that the CHMP has conpleted its a
review of Celltrion’s nonoclonal anti body regdanvi mab (CT-P59) to support
national authorities who may decide onthe use ofthis nedicine for COVID-
19 prior to authorisation. EMA concluded that regdanvi neb can be used for
the treat nent of confir ned COVID-19 in adult patients who do not require
supplemental oxygen therapy and who are at high risk of progressing to severe
COVID-19. Risk factors may include but are not I mted to: advanced age;
obesity; cardi ovascular disease,includi ng hypertensi on; chronic lung disease,
including asthma;type 1 or type 2 diabetes nellitus; chronic kidney disease,
includi ng those on dialysis; chronic liver disease;i mmunosuppressed, based
on prescriber’s assess nent . Exa nples include: cancer treat ment, bone nmarrow
or organ transplantation, i mmune deficiencies, HI'V (f poorly controlled or
evidence of AIDS), sickle cell anema, thalassema, and prolonged use of
i mmune-weakeni ng nedications. The recomne nded dosage of regdanvi mab
is asingle intravenous (V) infusion of 40 mg/kg [198, 199].

On May 18, 2021 Celltrion announced that its regdanvi mb (CT-P59)
de nonstrated neutralising potency against energ ng SARS-CoV-2 variants
first detected in New York, US (B.1.526), Nigeria (B.1.525) and India
(B.1.617). The company plans to study neutralising titers agai nst additional
energ ng strains, includi ng the Brazl variant (P.1), in order to proactively
address the pande mc as the virus continues toevolve. Regdanvi mabis known
tosuccessfully neutralise the SARS-CoV-2 variants first identifiedinthe UK
(B.1.1.7), California (B.1.427/B.1.429), Brazl (P.2), in addition to the
previouslyidentified six variant genone mutations of SARS-CoV-2 (variants
S-L'V-G-GH-GR), htt ps://www.celltri onhealt hcare com/en-
us /board/news detai [?nodi fy_key=482&page nu mber =1&keywor d=&ke ywo
rd type=
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3.14 Combination therapy - triple combination of interferon beta-
1b, lopinavir-ritonavir and ribavirin vs. lopinavir-ritonavir or
other triple combination of interferons

The reader is referred tothe earlier version (V13 April) for nore details on Details in V13_April
Combination therapy related t o interferon beta-1b, lopinavir and ribavirin or
other triple combination of interferons.

3.15 Solnatide

About the treatment under consideration

The therapeutic nolecule solnatide (NN) has been desi gned by APEPTI CO Medikament gegen

(a privately-held biaechnology company from Vienna/Austria) for the akutes Atemnotsyndrom
therapeutic treat nent of patients with Acute Respiratory Distress Syndrone
(ARDS) and various for ns of lifethreatening Pulmonary Oedema (PPO).
Solnatide is a synt hetic peptide of less than 20 amno acids applied directly
inthe lower airways inthe for m of a iquid aercsol, ai n to accelerate the
dissolution of alveolar oede ma and reduce barrier damage caused by Covi d-
19inthe lungs.

Verabreichung: Inhalation

In April 2020, solnatide has been approved for Conpassionate Use by the April: BASG, AIFA lassen
Austrian Federal Office for Safetyin Health Care (BASG) for the treat nent Solnatide fiir

of patients infected by the novel coronavirus SARS-CoV-2 and subsequent ly “Compassionate Use” zu
developi ng severe pulmonary dysfunction severe COVID-19), as well as by

the Itaian Medicines Agency and the Fhics Committee of the National

Institute for Infectious Diseases (ILazzaro Spallanzani -Rone), within the

compassionate use program of drugs undergoing clinical triak for the

treat nent of COVID-19 patients sufferi ng from pulmonaryoede na and acute

respiratory distress syndrone.

APEPTI CO Forschung und Ent wi cklung GnbH has si gned, toget her withthe EC-Grant seit April
“solnatide consortiun?’, the Grant Agreenment ID: 101003595 with the fiir Covid-19
European Commission to accelerate the process of making APEPTICO’s
proprietary investigational nedicinal product { MP) solnatide available for
medicaltreat nent of patients severely affected by the novel coronavirus 2019
(SARS-CoV-2) disease, COVID-19; the Grant Agree nent was nade available
via the Hori zon2020 progra mme “Advanci ng knowledge for the clinical and
public health response to the 2019-nCoV epidemc”
(https://ec.europa.eu/comnission/presscorner/detai l/enip 20 386). Project
started on 1 April 2020 and will end on 31 Dece nber 2021. The nain goal of
the H2020 SOLNATIDE project is to de nonstrate safety, tolerability and
clinical efficacy of solnati de in treat nent of COVID-19 patients.

bis Dezember 2021

One ongoing randomsed, double-blind, placebo controlled, parallel 1 laufender RCT mit 40
assignnent trial with ai mto assess efficacy and safety of 7 days orallyinhaled moderat bis schwer Covid-
100 mg solnatide totreat pulmonary per neabi ity cede ma of 40 SARS-Cov-2 19 Erkrankten

positive patients with moderatetosevere ARDS is regstered in EUdraCT

regster (EudraCT nunber 2020-001244-26),
https://www.cli nicaltrialsregster eu/ctrsearch/trial/2020-001244- 26/AT
[200].
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Withdrawn, suspended or terminated studies

No withdrawn, suspended or ter mnated studies related to solnatide in
COVID-19 patients were found in ClinicalTrials.gov and EUdraCT regsters
[200].

Results of publications

No publications related tothe RCTs of solnatide in COVID-19 patients were
found [200].

3.16 Umifenovir (Arbidol®)

About the treatment under consideration

Umi fenovir (Arhidol), anindole-deri vative is a broad-s pectrum drug agai nst
a wde range of enveloped and non-enveloped viruses: it interacts
preferentially with aronmtic am no acids, and it affects multiple stages of the
virus life cycle, either by direct targeting viral proteins or virus-associated
host factors. Um fenovir is currently being investigated as a potential
treat nent and prophylactic agent for COVID-19 caused by SARS-CoV2
infections in combi nati on with both currently avai lable and investi gational
HIV therapies (https:/pubche mnchi .nlmni h.gov/compound/Arbidol). Its
use is only in China and Russia, since not approved by neither the FDA nor
the EMA.

As Wing et al. 2020 recent ly published, artidol efficient ly inhi bited SARS-
CoV-2 infection in vitro (t appears to block virus entry by i npedi ng viral
attachnment and release fromthe Els) [201].

Withdrawn, suspended or terminated studies

No withdrawn, suspended or ter mnated studies related to um fenovir were
foundin ClinicalTrials.gov and EUdraCT regsters.

Results of publications

RCT published by Yueping et al. 2020 (NCT04252885) [202] was an
exploratory randomsed (2:2:1) controlled trial, conducted in China, with the
ai m to assess the efficacy and safety of lopinavir/itonavir or arbidol
monot herapy in 86 patients with mld/moderate COVID-19. 34 of them
assigned to lopinavir/fitonavir; 35 to arbidol and 17 with no antiviral
medication as control, with follow-up of 21 days. The rate of positiveto-
negative conversion of SARS-CoV-2 nucleic acid, as the pri nary endpoi nt,
was si mlar between groups (@ll p>0.05) and there were no differences
between groups in the secondary endpoints, the rates of antipyresis, cough
alleviation, or i nprove nent of chest CT at days 7 or 14 @ll p>0.05). At day
7, eight (23.5%) patients inthe LPV/r group, 3 (8.6%) in the artidol group
and 2 (11.8%) inthe control group showed a deterioration in clinical status
from noderate to severe/critical (p=0.206). Related to adverse events, 12
(35.3%) patients inthe lopi navir/ritonavir group and 5 (14.3%) inthe arbi dol
group experienced adverse events during the follow-up period, and no AE
occuredinthe control group [202].

One publication [87] on the completed RCT (ChiCTR2000030254) about t he
efficacy and safety of favi piravir, in comparison with umifenovir, to treat
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Covid-19 patients was identified; Summary of fi ndi ngs table can be found in
Section related to favi piravir.

RCT (IRCT20180725040596N2) published by Nojomi et al. 2020, as
preli m naryreport inthe for mat of preprints [203],1s an open label random zed
controlled trial, on effecti veness of um fenovir on 100 patients with COVID-19,
assigned randomly totwo groups of either hydroxychlor oqui ne just on the Ist
day followed by Kaletra (lopi navirsitonavir) o hydr oxychloroqui ne just onthe
Ist day followed by um fenovir 7-14 days based on severity of disease. The
duration of hospitalzation in um fenovir group was less than lopinavir-
ritonavir ar msignificantly (7.2 versus 9.6 days; p=0.02). Ti ne torelief fever
was si m lar across two groups (2.7 versus 3.1 days in um fenovir and lopi navir-
ritonavir ar ns respectively). Peripheral oxygen saturation rate was different
afier seven days of admssion across two groups significantly (94% versus 92%
inum fenovir and lopi navirritonavir groups respectively) (p=0.02).

Yethindra et al. 2020 [204] published results from exploratory randoni zed
controlled study recruited 30 mld and noderate COVID-19 patients in
Kyr gyzstan. No patient progressed toward severe and critical illness in eit her
category. Pneunonia was aneliorated in 76.6% (23/30) of the patients, with
moderate and potential anelioration in 36.6% and 40% of the patients,
respectively. Many patients were observed to have significantly aneli orated
pneunonia in the um fenovir category (86.6%, 13 of 15) compared to the
control category (66.6%, 10 of 15). In addition, 66.6% of patients in the
um fenovir category had potential pneunonia absorption. Only one patient
presented with mld side effects inthe um fenovir category, while one patient
had cephalalg a; notably, no patient experienced severe side effects.

The Living Systematic Review, related to these two RCTs nentioned above,
with Summary of findi ngs table (https://covid-
nma.conyliving data/index.php) is presented in Table 3.16-1. According to
current ly avai lable very low quality of evi dence, the evidence is very uncertai n
about the effect of um fenovir on further outcones: Allcause nortality D14-
D28; WHO progression score kvel 6 ar above D14-28; WHO progression score
level 7 or above D14-28; Serious adverse events and Viral negative conversion
D7 (RR 0.90, 95% CI 0.44to 1.84, 1 RCT, very low certainty of evi dence).
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Table 3.16-1: Summary of findings table, on umifenovir vs standard care (2 RCTs:Yueping, Yethindra)
Umifenovir compared to Standard Care for Mild/Moderate COVID-19

Patient or population: Mild/Moderate COVID-19
Setting: Worldwide

Intervention: Umifenovir

Comparison: Standard Care

Anticipated absolute effects” (35% CI) o Certainty of the
Iﬁieé?d Itdlpum I
Risk with Standard Care Risk with Umifenovir {GRADE)
Viral negative conversion D. reported - - - - - o 0t yei
. - 371 per 1,000 RR0.30 52
Vi - 7 .
Viral negative conversion D7 1181 10758) (0441164 [REN® VERY LOW®?
Clinical improvement DT - not reported - - - - - outcoms not yet measured or repored
Clinical improvement D'14-D28 - not reported - - - - - outcome not yet measured or repored
] - ) 46 per 1,000 RRO.T3
HO sion scare {level 6 o 7 63 per 1,000 :
WHO progression score (level § or above) D7 &3 per 1,000 (B02i8) Pt
N 20 0 per 1,000
WHO prograssion score (lvel § or sboue) D14-D28 0per 1,000 e 0 not esimable 2810 susnts in both proups
. 0 per 1,000
WHO progression scare {leve! 7 or above) DT 0 ot estimable zer events in bath groups
y ' 0ta0) VERY LOW S ) o
el 0 per 1,000 ®000 .
WHO progression scoee (| or above) D14-028 'r)g 0 not estimable: . o] Ze10 events in both groups
Dtel) VERY LOW &
0 per 1,000
Al martality D7 0 per 1,000 ¢ estimable B10 s in both gros
cause mortality p 0to0) ot estimat Ryt 2er0 events in bath groups
0 per 1,000
All-cause mortality D14-D28 0 % estimable ero events in both gro
cause mortality 2 0100) not estimat ERYLOWIET zero events in bath groups
. 5 R 0 per 1,000 RR350 52 w0 events i
Adverse events Oper 1,000 010) (03208 0%) Py oW zer0 events in contral group
R 0 per 1,000 - &
Serious adverse events 0 per 1,000 0100) not estimable {2RETY* VERY LOWE zero events in both groups
*The risk in the intervention group (and its 85% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 85% CI)
CL: Confidence interval, RR: Fisk ratio
‘GRADE Working Group gra
High certainty: We 2
Low certainty” Cur cor
Very low certainty: W

GRADE Working Group grades of evidence: High certainty: We are very confident that the true effect lies close to that of the estimate of the effect; Moderate certainty: We are moderately confident
in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different; Low certainty: Our confidence in the effect estimate
is limited: The true effect may be substantially different from the estimate of the effect; Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be
substantially different from the estimate of effect
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Explanations: a. Last update: November 13, 2020; b. Yueping L, 2020; c. Indirectness downgraded by 1 level: single study from a single institution, therefore results in this population might not be
generalizable to other settings; d. Imprecision downgraded by 2 level: due to wide confidence interval consistent with the possibility for benefit and the possibility for harm and very low number of
participants; e. Yethindra V, 2020; Yueping L, 2020; f. Risk of bias downgraded by 1 level: some concerns around deviation from intended intervention in both studies, some concerns in one study
regarding randomization, outcome measurement, and selection of reported result; g. Indirectness downgraded by 1 level: results are mainly from a single study from a single institution, therefore
results in this population might not be generalizable to other settings.; h. Yethindra, 2020; i. Risk of bias downgraded by 1 level: some concerns regarding randomization, deviations from intended
intervention, outcome measurement, and selection of the reported results; j. Imprecision downgraded by 2 levels: no events in both groups and very low number of participants; k. Risk of bias
downgraded by 1 level: some concerns regarding deviations from intended intervention in both studies, some concerns regarding randomization and selection of reported result in one study; 1. Risk
of bias downgraded by 1 level: some concerns regarding randomization, deviations from intended intervention, and selection of the reported results; m. Indirectness downgraded by 1 level: results
from two single-institution studies, therefore results in the population might not be generalizable to other settings.; n. We presume that the adverse event rates, and the corresponding relative risks,
is similar across diverse settings; therefore not downgraded for indirectness
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3.17 Dexamethasone and other corticosteroids

The reader is referred tothe earlier version (V13 _April) for nore details on
dexamethasone and other systemic corticosteroids (except for inhaled
corticestera ds).

3.17.1 Inhaled corticosteroids: Budesonide

About the drug under consideration

Budesonide is a type of medicine known as a steroid @lso called a
corticesterad). Inhaled budesonide is a nedicine uwed for
asthma and chronic obstructive pulmonary disease (COPD).

On May 27, 2021 EMA issued advice to healt hcare professionals that there is
current ly insufficient evidence t hat inhaled corticostera ds are beneficial for
people with COVID-19 [205].

Results of publications

On April 9%t he results of an open-label, parallel-gr oup, phase 2,randomnised
controlled trial (Sterads in COVID-19; STOIC, NCT04416399) of inhaled
budesoni de, compared with usual care,in adults within 7 days of the onset of
m 1d COVID-19 synpt ons was published [ 206]. From July 16 to Dec 9, 2020,
146 participants were randomly assigned—73 to usual care and 73 to
budesoni de. The nunber needed totreat withinhaled budesoni de to reduce
COVI D-19 deteri oration was ei ght. Clinical recovery was 1dayshorter inthe
budesoni de group compared with the usual care group (nedian 7 days [95%
CI 6to9]inthe budesoni de group v 8 days [7to 11]inthe usual care group;
logrank test p=0-007). The mean proportion of days with a fever inthe first
14 days was lower inthe budesonide group (2%, SD 6) than the usual care
group (8%, SD 18; Wlcoxon test p=0-051) and the proportion of partici pants
with at least 1day of fever was lower inthe budesoni de group when compared
withthe usual care group. As-needed anti pyretic nedication was required for
fewer proportion of days in the budesonide group compared with the usual
care group (27% [IQR 0-50] w 50% [15-71]; p=0-025) Fewer participants
randomly assi gned to budesoni de had persistent sympt ons at days 14 and 28
compared with partici pants receiving usual care (di fference in proportions
0-204, 95% CI 0075 to 0:334; p=0-003). Budesoni de was safe, with only fi ve
(7%) partici pants reporti ng self-li mting adverse events.

On April 12th a pre-print of an interi manalyses fromthe PRINCIPLE trial
was published [207]. PRINCIPLE is a nulticenter, open-label, multi-ar m
adaptive plat for m random zed controlled trial involvi ng people aged =65
years, or =50 years with comorbi dities, and unwell <14 days with suspected
COVID-19inthe community (PRINCIPLE). Partici pants were random zed
to wsual care, usual care plus inhaled budesoni de (800ug twice daily for 14
days), or usual care plus other interventions. The trial opened on April 2,
2020. Randomi zation toinhaled budesoni de began on November 27, 2020 and
was stopped on March 31, 2021 based on aninteri manalysis using data from
March 4, 2021. Here, we report updatedinteri manalysis data from March 25,
2021, at which pant the trial had random zed 4663 participants with
suspected COVI D-19. Oft hese, 2617 (56.1%) tested SARS-CoV-2 positi ve and
contributed data to this imeri m budesonide pri mary analysis; 751
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budesoni de, 1028 usual care and 643 to ather interventions. Ti ne to first self-
reported recovery was shorter int he budesoni de group conparedto usual care
(hazard ratio 1.208 [95% BCI 1.076 — 1.356], probahi lity of superi ority 0.999,
esti mted benefit [95% BCI] of 3.011 [1.134 — 5.41] days). Among those inthe
interi mbudesoni de pri mary analysis who had the opportunityto contribute
data for 28 days follow up, there were 59/692 (8.5%) COVID-19 related
hospitali zations/deaths in the budesonide group w 100/968 (10.3%) in the
usual care group (esti mated percentage benefit, 2.1% [95% BCI —0.7% -
4.8%], probability of superiority 0.928). In this updated interi m analysis,
inhaled budesoni de reduced ti ne torecovery by a nedian of 3 days in people
with COVID-19 withrisk factors for adverse outcones. Once 28 day follow up
is conplete for all partici pants random zed to budesoni de, final analyses of
ti ne torecovery and hospitalization/death will be published. (Funded by the
National Institute of Healt h Research/ United Ki ngdom Research Innovati on
[MC_PC 19079]; PRINCI PLE ISRCTN number, ISRCTN86534580.)

Table 3.17-1: Summary of findings table, on budesonide vs standard care (2 RCTs: Ramakrishnan, Yu)

Budesonide compared to Standard Care for Mild COVID-19

Patient or population: Mild COVID-19
Setting: Worldwide Outpateint
Intervention: Budesonide
Comparison: Standard Care

Outcome Anticipated absolute effects (95% Cl) ? Relative Number of Certainty | Comments
Risk with Standard Risk with effect (95% participants | of evidence
treatment/Placebo Colchicine a (studies)

All-cause Outcome not yet Outcome not yet Outcome not Outcome not Outcome Outcome not yet

mortality measured or reported measured or yet measured yet measured not yet measured or

D28 reported or reported or reported measured or | reported
reported

Clinical Outcome not yet Outcome not yet Outcome not Outcome not Outcome Outcome not yet

improvement measured or reported measured or yet measured yet measured not yet measured or

D28 reported or reported or reported measured or | reported
reported

WHO Outcome not yet Outcome notyet | Outcome not Outcome not Outcome Outcome not yet

progression measured or reported measured or yet measured yet measured not yet measured or

score (level 7 reported or reported or reported measured or | reported

orabove) reported

D28

Number of Outcome not yet Outcome notyet | Outcome not Outcome not Outcome Outcome not yet

patients with | measured or reported measured or yet measured yet measured not yet measured or

adverse reported or reported or reported measured or | reported

events reported

Number of 0 per 1000 0 per 1000 RR:5.23 2112 (1RCT) b 000® Absolute effect

patients with (0.25-108.86) VERYLOWc | (95% CI)

serious Zero eventsin

adverse both groups

events

a The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group

and the relative effect of the intervention (and its 95% CI) b Yu, 2021

¢ Risk of bias: Serious

Risk of bias downgraded by 1 level: some concerns deviation from intended intervention, missing data and outcome

measurement Imprecision: Very serious

due to very wide confidence interval consistent with the possibility for benefit and the possibility for harm and low number of

participants
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3.18 Anakinra (Kineret®)

About the drug under consideration

Anakinra (Kineret ®)is ani nmunos uppressive nedicine, acopy of a natural
human protein - human interleukin 1 receptor antagonist’ ¢-net Hul L-1ra,
produced in Fscherichia coli cells by recombinant DNA technology).
Anakinra neutralises the hologic activity of interleukin-la (L-la) and
interleukin-1 (L-1B) by conpetitively inhibiting their hnding to
interleukin-1 type I receptor I L-1RI). Interleukin-1 (L-1) is a pivotal pro-
inflammatory cytokine nediating nany cellular responses includi ng those
inportant insynovialinfla mmation. Anakinra is not aut horised in Cowvi d-19
patients (EMA, FDA).

The US COVID-19 Treatment Guidelines Panel stated that there are
imsufficient datatorecomnend either for or against Interleuki n-1inhi bitors
(e.g., anakinra) therapyin patients with COVID-19 disease [ 86].

Withdrawn, suspended or terminated studies

One RCT was found as suspended — ANACONDA (NCT04364009) —due to
efficiency and safety reasons, afier enrolnent of 71 hospitalized COVID-19
patients in France. The intermediate review of data from this clinical trial
showed early excess nortalityinthe group of patients treated with anaki nra
combi ned with standard optimi zed care, compared to the group of patients
treated with standard opti m zed care alone. On October 29,2020, the French
National Agency for Medicines and Health  Products Safety
(ANSM) announced that inclusions in clinical trials evaluating anakinra in
the treat nent of COVID-19 are suspended due to safety infor nmtion
regardi ngthe ANACONDA-COVID-19 clinicaltrial, https://ans msante.fr/S-
infor ner /Act ualite/Sus pensi on-des 4 nclusi ons e n-France-dans -les -essais-
clini que-evaluant -l-anaki nra-dans-la-prise-en-harge-de-la-COVI D-19-

Poi nt -d4 nfor mation. In December 2020, ANSM 1| fied the sus pension oftrials
with anakinra because after further analysis in France and the EU, the risk
was not confir ned.

Two RCTs were found as ter mnated: NCT04366232 (JAKINCOV), due
investigator decisionin France, on anakinra alone and in combi nati on with
ruxolitini b, and NCT04324021 inItaly and US because of recruit nent issues.

Currently, anakinra is investigated as a third option in the second
randomsation for children >1 year old with hyperi nflammat ory syndrone
associated with COVID-19 in children (PIMS-TS) in the RECOVERY
(Randomised Evaluati on of COVid-19 thERapY) trial, led by the Uni versity
of Oxford [165].

Results of publications

Currently, two publications related to an RCT of anakinra treat nent in
COVI D-19 patients were found.

The CORIMUNO-19 Collaborative group published results from a
multicentre, open-label, Bayesian randomsed clinical trial (CORIMUNO-
ANA-1,NCT04341584), nested withinthe CORI MUNO-19 cohort,in France
with mldto-moderate COVID-19 pneunonia, severe acute respiratory
syndrone coronavirus 2infection confir ned by realti ne RT-PCR, requiring
at least 3 I/m n of oxygen by nmask or nasal cannula but without venti lati on
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assistance, a score of S onthe WHO Clinical Progression Scale (WHO-CPS),
and a Creactive protein serum concentration of nore than 25 nmg/L not
requiring admssion tothe intensive care unit at admssion to hespital [ 208].
Eligible patients were randomly assigned (l:1), stratifed by centre and
blocked with varyi ng block sizes tandomly of size two or four),toeither usual
care plus anakinra (200 ng twice a day on days 1-3, 100 mg twice on day 4,
100 mg once on day 5) or usual care alone. The study was stopped early,
followi ng t he recomme ndation of the data and safety nonitori ng board, afier
the recruit nent of 116 patients: 59 were assigned tothe anakinra group and
57 were assigned tothe usual care group.

Kyriazopoulou et al. 2021 [209] (NCT04680949, EUdraCT 2020-005828-11)
published as preprint results ffomthe SAVE-MORE multicenter trial, 594
hospitalised patients with noderate and severe COVID-19 pneunonia and
plasma suPAR 6 ng/ml or more and receiving standard-of-care were 1:2
random zed tosubcutaneous treat nent with placebo or 100 mg anaki nra once
daily for 10 days. The pri mary endpoi nt was the overall clinical status of the
11-point World Health Organization ordinal Clinical Progression Scale
(WHO-CPS) at day 28. The changes of the WHO-CPS and of the sequential
organ failure assess nent (SOFA) score were the main secondary endpaints.
Baseli ne characteristics and co-ad m nistered treat nents were si m lar bet ween
the two ar ns. Majority of patients (81.6%) has severe COVID-19.

Effectiveness and safety data summary can be found in the Summary of
Findings Table 3.18-1. Low certai nt y evi dence fromtwo published RCTs (one
stopped early and one published as preprint) in hespitalised patients with
moderate to severe COVID-19 showed that anaki nra, compared to standard
care/placebo, may reduce all-cause nortalityat day 28 (RR 0.69, 95% CI 0.34
to 1.39; 32 fewer per 1.000, 95% CI from 68 fewer to 40 nore). Anakinra
probably increase clinical i nmprove nent at day 28 (RR 1.12, 95% CI 1.03 to
1.21; 88 nore per 1.000, 95% CI from22 nore to 155 nore, moderate certainty
of evidence). Anakinra, compared to standard care/placebo, may reduce
WHO progression score (level 7 or above) at day 28 (RR 0.67, 95% CI 0.36to
1.22; 55 fewer per 1.000, 95% CI from 107 fewer to 37 nore, low certainty of
evidence). The evidence is very uncertai n about the effect of anakinra on the
number of patients with any adverse events (RR 1.22, 95% CI 0.81 to 1.83; 89
more per 1.000, 95% CI from 77 fewer to 335 nore, very low certainty of
evidence) and the number of patients with serious adverse events (RR 0.97,
95% CI 0.61to1.52; 7 fewer per 1.000, 95% CI from 96 fewer to 128 nore, very
low certainty of evi dence) [210].
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Table 3.18-1: Summary of findings table, on anakinra (2 RCTs: CORIMUNO-19 Collaborative group, Kyriazopoulou - SAVE-MORE)

Patient or population: COVID-19 patients (moderate to severe)

Setting: Worldwide Inpatient
Intervention: Anakinra
Comparison: Standard care/Placebo

events

Outcome Anticipated absolute effects (95% Cl)? Relative effect (95% Cl) Number of Certainty of Comments
Risk with Standard Risk with Anakinra participants (studies) evidence
treatment
All-cause mortality 104 per 1000 71 per 1000 RR: 0.69 722 (2 RCTs) b:c 2 1210]0) Absolute effect (95% Cl)
at 28 days (0.34-1.39) Lowd 32 fewer per 1000
(from 68 fewer to 40 more)
Clinical 737 per 1000 825 per 1000 RR:1.12 722 (2 RCTs) b:e ®®® (O MODERATE | Absolute effect (95% CI)
improvement (1.03-1.21) @ 88 more per 1000
D28 (from 22 more to 155 more)
WHO progression 167 per 1000 112 per 1000 RR: 0.67 722 (2RCTs) b 12]0]@) 55 fewer per 1000
score (level 7 or (0.36-1.22) Lowf (from 107 fewer to 37 more)
above)
D28
Number of 404 per 1000 492 per 1000 RR:1.22 116 (1RCT) ® Absolute effect (95% Cl)
patients with any (0.81-1.83) 100]0) 89 more per 1000
adverse event VERY LOW ¢ (from 77 fewer to 335 more)
Number of 247 per 100 240 per 1000 RR: 0.97 722 (2 RCTs) b:c Absolute effect (95% Cl)
patients with (0.61-1.52) [10]0]0) 7 fewer per 1000
serious adverse VERY LOW P (from 96 fewer to 128 more)

Source: [211];-Abbreviations: CI=Confidence interval; RR=Risk ratio; Explanations: a The risk in the intervention group is based on the assumed risk in the comparison group and the relative
effect of the intervention (and its 95% CI); b [208] ¢ [209] ; d Imprecision: Very serious due to very wide confidence interval consistent with the possibility for benefit and the possibility for harm;
e Risk of bias: Serious Risk of bias downgraded by 1 level:some concerns regarding adequate randomization and outcome measurement; f Inconsistency: Serious Inconsistency downgraded by 1
level: 12=60%; Imprecision: Serious due to wide confidence interval consistent with the possibility for benefit and the possibility for no effect; g Risk of bias: Serious Risk of bias downgraded by
1 level: some concerns regarding outcome measurement and selection of the reported result Indirectness: Serious despite a multicentre design this is a single study from a single country, therefore
results in this population might not be generalizable to other settings. Imprecision: Serious due to wide confidence interval consistent with the possibility for no effect and the possibility for harm;
h Risk of bias: Serious Risk of bias downgraded by 1 level: some concerns regarding adequate randomization, outcome measurement, and selection of the reported result Inconsistency: Serious

Inconsistency downgraded by 1 level: I2)=62% Imprecision: Serious due to wide confidence interval consistent with the possibility for benefit and the possibility for harm
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3.19 Colchicine

About the drug under consideration

Colchicine is an alkalaid isolated from the autumn crocus, Colchicinum
autumnale, with anti-gout and anti4nfla mmatory activities. Colchicine is
avai lable throughout the world ina generic for m[212].

Colchicine is not aut horised in Covi d-19 patients (EMA, FDA).

The US COVID-19 Treatment Guidelines Panel stated that there are
insufficient data torecomnend either for or against the use of colchicine in
nonhospitalised patients withCOVI D-19. The Panel recommends against t he
use of colchicine in hespitalised patients, except ina clnical trial (AIII) [ 86].

Withdrawn, suspended or terminated studies

One RCT was found as withdrawn because no funding is available
(NCTO04603690; no suspended or ter mnated interventional studies were
found on colchicine in ClinicalTrials.gov and EUdraCT registers.

Results of publications

Deftereos et al. 2020 [213] reported results from open-label, random zed
controled trial NCT04326790) on 105 patients hospitalised with COVID-19
in 16 tertiary hospitals in Greece (random zationin a 1:1 allocation to either
standard nedical treat nent or colchicine with standard nedical treat nent ).
Patient recruit nent was term nated on April 27, 2020, because of slow
enrollment as aresult of the rapid flatteni ng of the curve of COVID-19 cases
in Greece. The clinical pri mary end pa nt rate was 14.0% inthe control group
(7 of 50 patients) and 1.8% in the colchicine group (1 of 55 patients) (odds
ratio, 0.11; 95% (I, 0.01-0.96; p=0.02). Mean (SD) event -free survival ti ne
was 18.6 (0.83) days the inthe control group v 20.7 (0.31) inthe colchicine
group (log rank p=0.03). Adverse events were si mlar inthe 2 groups, except
for diarrhea, which was nore frequent with colchicine group thanthe control
group (25 patients [45.5%] vs 9 patients [18.0%]; p=0.003).

Salehzadeh et al. 2020 [214] reported results (@s preprint) from pros pecti ve,
open-label, random zed and double blind clnical trial, in 100 patients
hospitalised with COVID-19 in Iran (IRCT20200418047126N1). Patients
were random zed in a 1:1 allocation, to either standard nedical treat nent
(hydroxychloroquine) or colchicine with standard nedical treat nent.
Colchicine group were received 1 ng tablet of colchicine daily alongsi de the
hydr oxychloroqui ne for 6 days. Duration of hospitalisation and duration of
fever were significantly different between patients groups, in favour of
colchicine (p<0.05). Although in colchicine group dyspnea was i nproved
more rapidthanthe placebo group, di fference was not statistically signi ficant .
None of the patients died or were read mtted.

Lopes et al. 2020 [215], reported (@s preprint) interi mresults of a single-
center, random zed, double-blinded, placebo controlled clinical trial of
colchicine for the treat nent of 38 moderate to severe COVID-19 patients in
Brazl Thirty-five patients (18 for placebo and 17 for colchicine) completed
the study. Median (and interquartile range) ti ne of need for supple nental
oxygen was 3.0 (1.5- 6.5) days for the colchicine group and 7.0 (3.0-8.5) days
for placebo group (p=0.02). Median (QR) ti ne of hospitali zation was 6.0
(4.0-8.5) days for the colchicine group and 8.5 (5.5-11.0) days for placebo
group (p=0.03). At day 2, 53% ws 83% of patients maintained the need for
supple nental oxygen, while at day 7 the values were 6% v 39%, in the
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colchicine and placebo groups, respectively (log rank; p=0.01).
Hospitali zati on was mai ntai ned for 53% vs 78% of patients at day 5 and 6%
vs 17% at day 10, for the colchicine and placebo groups,respectively (log rank;
p=0.01). One patient per group needed admssion to ICU. No recruited
patient died. At day 4, patients of colchicine group presented significant
reduction of serum Creactive pratein conmpared to baseline (p<0.001). The
majority of adverse events were mld and did not lead to patient withdrawal.
Diarrhea was nore frequent in the colchicine group (p=0.17). Cardiac
adverse events were absent .

Tardif et al. 2021 [216] published as preprint results from random zed,
double-blind trial involving non-hospitalised patients with COVID-19
diagnosed by polynerase chain reaction (PCR) testing or clinical criteria
(COLCORONA, NCT04322682). The patients were randomly assigned to
recei ve colchicine (0.5 nmg twice daily for 3 days and once daily thereafier) or
placebo for 30 days. The pri maryefficacy endpoi nt was the composite of deat h
or hospitali zation for COVID-19 [216]. Anong the 4159 patients with PCR-
confir nred COVID-19, the pri mary endpant occurred in 4.6% and 6.0% of
patients inthe colchicine and placebo groups, respectively (odds ratio, 0.75;
95% (I, 0.571t00.99; p=0.04). The odds ratics were 0.75 (95% CI, 0.57 to 0.99)
for hospitalization due to COVID-19, 0.50 (95% I, 0.23 to 1.07) for
mechanical ventilation, and 0.56 (95% CI, 0.19 to 1.66) for death. Serious
adverse events were reportedin 4.9% and 6.3% inthe colchici ne and placebo
groups (p=0.05); pneunonia occurredin 2.9% and 4.1% of patients (p=0.02).
Diarrhea was reported in 13.7% and 7.3% in the colchicine and placebo
groups (p<0.0001).

On March 5, 2021 RECOVERY trial chief investigators announced that
recruitment to the colchicine arm of the RECOVERY trial has now closed.
The independent Data Monitoring Committee (DMC) saw no convincing
evidence that further recruitment would provide conclusive proof of
worthwhile mortality benefit either overall or in any pre-specified subgroup.
RECOVERY Collaborative Group published negative results as preprint
[217]: in adults hospitalised with COVID-19, colchicine was not associated
with reductions in 28-day nortality, duration of hospital stay, or risk of
progressing toinvasive nechanical ventilation or death. 5610 patients were
randomly allocated to receive colchicine and 5730 patients to receive usual
care alone. Overall, 1173 (21%) patients allocated to colchicine and 1190
(21%) patients allocated to usual care died within 28 days (ate ratio 1-01;
95% confidence interval [CI]0-93-1-10; p=0-77). Consistent results were seen
inall prespeci fied subgroups of patients. There was no significant difference
in duration of hospitalisation (median 10 days vs. 10 days) or the proporti on
of patients discharged from hospital alive within 28 days (70% vs. 70%; rate
ratio 098; 95% CI 094-1-03; p=044). Anong those not on invasive
mechanical ventilation at baseline, there was nosignificant difference inthe
proportion neeting the composite endpoint of invasive mnechanical
ventilation or death (25% vs.25%; riskratio 1-:02; 95% CI (:96-1-09; p=0-47).

Summary of Finding table related tocolchici ne compared to standard care for
hospitalised COVID-19 patients, related to 4 RCTs nentioned above, is
presented in Table 3.19-1 below. According to currently avai lable evi dence,
the evidence is uncertain about the effect of colchicine on outcone All-cause
mortality D28 (RR 0.63, 95% CI 0.20 to 1.95, 4 RCTs, low certainty of
evidence). Colchicine does not increase Clinicali nprove nent D28 (RR 0.99,
95% CI 09710 1.01, 2 RCTs, hi gh certainty of evi dence). The evidence is very
uncertain about the effect of colchicine on WHO progression score level 7 or
above D28 (RR 0.16, 95% CI 0.02 to 1.29, 1 RCT, very low certainty of
evidence), Adverse events (RR 1.25, 95% CI 0.63 to 2.46, 1 RCT, very low
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certainty of evidence) and Serious adverse events (Zero events in bot hs
groups, 1 RCT, very low certainty of evi dence).
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Table 3.19-1: Summary of findings table on colchicine compared to standard care (4 RCTs: Deftereos, Lopes, Salehzadeh, RECOVERY Collaborative Group) -
https.//covid-nma.com/living data/index.php)

Colchicine compared to Standard care or Placebo for Hospitalised COVID-19 (last update 04/06/2021)

Patient or population: Hospitalised COVID-19
Setting: Worldwide

Intervention: Colchicine

Comparison: Standard care or Placebo

Outcome Anticipated absolute effects (95% Cl) 2 Relative effect Number of Certainty of Comments

Risk with Standard Risk with Colchicine (95% C1) participants (studies) evidence

treatment/Placebo
All-cause 204 per 1000 128 per 1000 RR: 0.63 11625 (4 RCTs) b 00pD Absolute effect (95% Cl)
mortality D28 (0.20-1.95) LOW f 75 fewer per 1000

(from 163 fewer to 194 more)

Clinical 699 per 1000 692 per 1000 RR: 0.99 11415 (2 RCTs) ¢ SODD Absolute effect (95% Cl)
improvement (0.97-1.01) HIGH 7 fewer per 1000
D28 (from 21 fewer to 7 more)
WHO 111 per 1000 18 per 1000 RR: 0.16 110 (1 RCT)d Absolute effect (95% Cl)
progression (0.02-1.29) 00068 93 fewer per 1000
score (level 7 or VERY LOW g (from 109 fewer to 32 more)
above)
D28
Number of 421 per 1000 526 per 1000 RR 1.25 38 (1RCT) e 00068 Absolute effect (95% Cl)
patients with (0.63 to 2.46) VERY LOW h 105 more per 1000
adverse events (from 156 fewer to 615 more)
Number of 0 per 1000 0 per 1000 RR - 110 (1 RCT)d 00068 Absolute effect (95% Cl)
patients with VERY LOW i Zero events in both groups
serious adverse
events

GRADE Working Group grades of evidence: High certainty: We are very confident that the true effect lies close to that of the estimate of the effect; Moderate certainty: We are moderately
confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different; Low certainty: Our confidence in the effect
estimate is limited: The true effect may be substantially different from the estimate of the effect; Very low certainty: We have very little confidence in the effect estimate: The true effect is likely
to be substantially different from the estimate of effect
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a The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI); b
Deftereos S, 2020; Lopes MIF, 2020; Salehzadeh F, 2020; Horby P. 2021; ¢ Lopes MIF, 2020; Horby P, 2021; d Deftereos S, 2020; ¢ Lopes MIF, 2020; f Imprecision: Very serious due to wide
confidence interval consistent with the possibility for benefit and the possibility for harm; g Indirectness: Serious despite a multicentre design this is a single study from a single country,
therefore results in this population might not be generalizable to other settings. Imprecision: Very serious Imprecision downgraded by 2 level: due to very wide confidence interval consistent
with the possibility for benefit and the possibility for harm and low number of participants; h Risk of bias: Serious Risk of bias downgraded by 1 level: some concerns regarding missing data
and selection of reported results Indirectness: Serious single study from a single institution therefore results in this population might not be generalizable to other settings Imprecision: Very
serious due to very wide confidence interval consistent with the possibility for benefit and the possibility for harm and low number of participants; I Risk of bias: Serious Risk of bias
downgraded by 1 level: some concerns regarding deviation from intended intervention amd outcome measurement Indirectness: Serious despite a multicentre design this is a single study from
a single country, therefore results in this population might not be generalizable to other settings. Imprecision: Very serious no events in both groups and low number of participants
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3.20 Nafamostat (Futhan©)

About the drug under consideration

Nafa nostat nesilate (FUT-175, Futhan®, Nichidko Phar maceutical) is
(with inplications on coagulation, fibrinolysis, conple nent system
infla mmat ory cyt oki ne release) and is quickly hydrolysed, the reason why it
is typically adm nistered as an intravenous dri p. Nafa nostat is not approved
for any use by EMA or FDA.

Withdrawn, suspended or terminated studies

No withdrawn, suspended or ter m nated i nterventi onal st udies were found on
nafanostat in ClinicalTrials.gov and EUdraCT regsters.

Results of publications

Until now, no scientific publication on random zed clinical trials of
nafa nostat in Covi d-19 patients could be identified.

3.21 Gimsilumab

About the drug under consideration

Gi nsilumabis a fully human monoclonal anti body that acts on granulocyte-
macrophage colony-sti mulating factor (GM-CSF) [1]; it is manufactured by
Roivant Sciences Itd. /Altasciences. Gi nsilumab — ATC-code not assigned
yet. Gi nsilumab belongs toanti 4 nfla mmat ories, antirheumatics, nonoclonal
antibodies drug class and has no approve nent for anyindication by EMA or
FDA yet.

Withdrawn, suspended or terminated studies

No withdrawn, suspended or ter m nated i nterventi onal st udies were found on
g nsilumabin ClinicalTrials.gov and EUdraCT regsters.

Results of publications

There are no published results from RCTs related to effectiveness and safety
of g nsilumab for Covid-19 treat nent; one Phase II study of g nsilumab is
ongoi ng, esti nated study completi on date is March 2021 [218, 219].

3.22 Canakinumab

About the drug under consideration

Canakinumab is a human nonoclonal anti-human interleuki n-1 beta (L-1
beta) anti body of the IgGl/k isat ype manufactured by Novartis Phar mn AG.
Canakinumab binds with high affinityspecifically to human IL-1 beta and
neutralises the hological activity of human IL-1 beta by blocking its
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interaction with IL-1 receptors, thereby preventing I1-1 betad nduced gene
activation and the production ofinfla mmat ory nediators [220].
Canakinumabis not aut horisedin Covid-19 patients (EMA, FDA).

Withdrawn, suspended or terminated studies

No withdrawn, suspended or ter mnated interventional studies were found
on canakinumabin ClinicalTriak.gov and EUdraCT regsters.

Results of publications

There are no published RCTs related to effectiveness and safety of
canakinumab for Covid-19. Two studies of canakinumab are still ongoi ng:
one Phase III study, esti mated study completion date on Dece mber 2020 and
one Phase II study, esti mated conpletion date on Dece mber 2020 [221-223].

Manufacturer recently announced preliminary interim results from
the CAN-COVID trial: the CAN-COVID trial failed to neet its pri nary
endpoi nt showi ng that treatment with canakinumab plus standard of care
(SoC) did not denonstrate a significantly greater chance of survival for
patients without the need for invasive nechanical ventilation, compared with
placebo plus SoC up to Day 29. The trial did not neet its key secondary
endpoi nt of reducing the COVID-19related death rate during the 4-week
period afier treat nent. The safety profiles of canakinumab plus SoC and

placebo plus SoC were comparable
(htt ps://www.novartis comycoronavirus /can-covi d-li nicaltrial).

3.23 Lenzilumab

About the drug under consideration

Lenzilumab is a firstin<lass Humaneered® recombinant nonoclonal

antibody targeting human GM-CSF, with poential i mmunomodulatory
activity, high binding affinity in the piconolar range, 94% honology to
human ger mline, and has low i mmunogenicity. Following intravenous
adm nistration, lenzilumab binds to and neutrali zezs GM-CSF, preventing
GM-CSF hinding to its receptor, thereby preventing GM-CSF-nediated
signaling to myeloid progenitor cells. The inhi bition of GM-CSF signali ng
may be beneficialini nprovi ng t he hyperi nfla mmati onrelated lung da nm ge
in the nost severe cases of COVID-19. This blockade can be achieved
through antagonis m of the GM-CSF receptor o the direct hinding of
circulating GM-CSF [ 224, 225].

Lenz lumab is nat authorised in Covid-19 patients (EMA, FDA). FDA has
approved the adm nistration of lenz lumab for COVID-19 patients under
individual patient energency IND applications to patients under the
company's compassionate use progra m

Withdrawn, suspended or terminated studies

No withdrawn, suspended or ter m natedinterventional studies were found on
lenzilumabin ClinicalTrials.gov and EUdraCT regsters.
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Results of publications

Currently, results from one RCT were published as preprint related to
effectiveness and safety of lenz lumab for Covid-19. Temesgen et al. 2021 Phase 3 RCT
[226] published results from LIVE-AIR phase 3 randoni zed, double-blind, ~ LIVE-AIR

placebocontrolled trialinvestigated the efficacy and safetyof lenz lumab to 520Pts

assess the potential for lenz lumab toi nprove the Iikeli hood of ventilat or - mit schwerer Erkrankung
free survival (referred to herein as survival without wventilation, SWOV),

beyond standard supportive care, in hospitalised subjects with severe deutlich bessere klinische
COVID-19 (NCT04351152). Subjects with COVID-19 (n=520), =18 years, Ergebnisse in der

and <94% oxygen saturation on room air and/or requiring supple nental Lenzilumab-Gruppe

oxygen, but not invasive nechanical ventilati on, were random zed to recei ve
lenz lumab (600 ng, n=261) or placebo (n=259) wvia three intravenous
infusions adm nistered 8 hours apart. Subjects were followed through Day 28
followi ng treat nent. Baseline de nographics were comparable between the
two treat nent groups: nmle, 64.7%; nean age, 60.5 years; nean BMI, 32.5
kg/n?; nmean CRP, 98.36 mg/L; CRP was <150 ng/Lin 77.9% of subjects.
The nost common comorbidities were obesity (55.1%), diabetes (53.4%),
chronic kidney disease (14.0%), and coronary artery disease (13.6%). Subjects
recei ved sterads (93.7%), remdesivir (72.4%), or bath (69.1%). lenz lumb
i nproved the likeli hood of SWOV by 54% inthe nl TT population (HR: 1.54;
95%CI: 1.02-2.31, p=0.041) and by 90% in the ITT population (HR: 1.90;
1.02-3.52, nom nal p=0.043) compared to placebo. SWOV also relatively
inproved by 92% in subjects who received both corticosterads and
remdesivir (1.92; 1.20-3.07, nom nal p=0.0067); by 2.96-fold in subjects with
CRP<150 mg/L and age <85 years (2.96; 1.63-5.37, nom nal p=0.0003); and
by 88% in subjects hospitali zed <2 days prior torandom zation (1.88; 1.13-
3.12, nom nal p=0.015). Survival was i nproved by 2.17-fold in subjects with
CRP<150 ng/L and age <85 years (2.17; 1.04-4.54, nom nal p=0.040).

Hurmni gen plans to use the data toseek energency use aut horisation fom  Hersteller plant
the FDA,  EUAAntrag

htt ps://www.busi nesswire.com/news /hone /20210329005301/en/Hu na ni gen

-Reports-Positi ve-Phase-3-Topli ne-Results-De nonstrati ng-That -

Lenz lumab%E2%84%A2-I mpr oves-Sur vi val- Wt hout -Need-for -

Mechanical-Venti lati ond n-Hos pitali zed-Patients- Wt h-COVI D-19

3.24 VitaminD

About the drug under consideration

Vitamn D (ergocalci ferol-D2, cholecalci ferol-D3) is a fat-soluble vitamn protektive Wirkung gegen
increases the intestinal absorption of calciumand phosphate. Vitamn Dis Infekte bekannt
absorbed fromthe intestine and trans ported by protein bindi nginthe blood
tothe fiver (first hydroxylation to 25-hydroxycholecalci ferol) and to the assoziiert mit guter
kidney (2nd hydroxylation to 1,25- dihydroxycholecalciferol, active Immunantwort
netabolite responsible for increasing calcium absorption). It has been
. . . . . . . . VIOLET
clai ned as potentially protective against the infection since it may be . .
associated with i mmunocompetence, infla mmation, aging, and those RCTzu hoch-dosmrfem vit
diseases involvedin deter mningthe outcomes of COVID-19 [227]. VIOLET D3.zur Sup'plementlerung
RCT (NCT03096314) of early high-dose enteral vitamn D3  keinVorteil _
supple nentation in critically ill, vitamn D-deficient patients who were at mehrere klinische Studien
hi gh risk for death did not provide an advantage over placebo with respect laufend
to 90-day nortality or other, nonfatal outcones anong criticallyill, itamn
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D—deficient patients [228]. RCTs to assess efficacy and safety of itamn D
in COVID-19 patients are underway.

Vitamn Dis not aut horisedin Covi d-19 patients (EMA, FDA).

The US COVID-19 Treatment Guidelines Panel stated that there are
insufficient datat o recomne nd eit her for or againstt he use of vitamn D for
the prevention or treat nent of COVID-19 [169].

Withdrawn, suspended or terminated studies

No withdrawn or suspended, and 1 ter mnated (NCT04810949, enrolled
patients were vacci nated agains COVI D-19)interventi onal studies were found
on Vitamn Din ClinicalTrials.govand EUdraCT regsters.

Results of publications

Entrenas Castillo et al. 2020 [229] published results from parallel pi lot
random zed open label, double-masked clinical trial on 76 consecutive
patients hospitalised with COVID-19 infection in Spain (NCT04366908).
Eligible patients were allocated at a 2 calcifediol:1 no calcifediol ratio,
through electronic random zation on the day of admssion to take oral
calcifediol (0.532 mg), or not. Patients in the calcifediol treat nent group
continued with oral calcifediol (0.266 nmg) on day 3 and 7, and then weekly
until discharge or ICU admssion. Of 50 patients treated with calci fedi ol, one
required admssion to the ICU (%), while of 26 untreated patients, 13
required admssion (50 %), p < 0.001. Calcifedi ol or 25-hydroxyvitamn D, a
main netabolite of vitamn D, significantly reduced the need for ICU
treat nent of patients requiring hospitali zation due to proven COVID-19:
Uni variate Risk Esti mate Odds Ratio for ICU in patients with Calci fedi ol
treat nent versus without Calcifediol treat nent: 0.02 (95 %CI 0.002- 0.17).
Multivariate Risk Esti mate Odds Ratio for ICU in patients with Calci fedi ol
treat nent s Wthout Calci fedi ol treat nent ICU (adjusting by Hypertensi on
and T2DM): 0.03 (95 %CI: 0.003-0.25). Of the patients treated with
calcifedi ol, none died, and all were discharged, without compli cations. The
13 patients not treated with calci fedi ol, who were not admtted to the ICU,
were discharged. Of the 13 patients admtted to the ICU, two died and the
re nai ni ng 11 were discharged.

Rastogi et al. 2020 [230] published results from random zed, placebo-
controlled trial (NCT04459247, SHADE) on 40 COVID-19 adult
asymptomatic or mildly symptomatic SARS-CoV-2 RNA positive vitamn D
deficient individuals (ntervention (n=16) or control (n=24) group), with
outcomes neasure: Proportion of patients with SARSCoV-2 RNA negative
before day-21 and change ininfla mmat ory markers. 10 (62.5%) partici pants
in the intervention group and 5 (20.8%) participants in the control ar m
(p<0.018) becanme SARS-CoV-2 RNA negative. Hbrinogen levels
significantly decreased with cholecalciferol supple nentation @ntergroup
di fference 0.70 ng/ml; p=0.007) unl ke o her infla mmat ory bi onarkers.

Murai et al. 2020 [231] presented as pre-print resulks from double-bli nd,
randomised, placebo-controlled trialinvolvi ng 240 hospitalised patients with
severe COVID-19, in Brasil NCT04449718). A single dose of 200,000 IU of
vitamn D3 supplenentation was safe and effective in increasing 25-
hydroxyvitamn D levels, but did not significantly reduce hospital length of
stay (hazard ratio, 1.12) or any oher 10 clnicallyrelevant outcones
compared with placebo.
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Summary of Finding table related to Vitamin D compared to Standard SoF von 3 RCTs
care/Placebo for mld/noderate/severe COVID-19 patients, related to 3
RCTs nentioned above,is presented in Table 3.24-1 below. The evidence is
very uncertain about the effect of Vitamn D on outcones: All-cause nortality
D14-D28 (RR 0.56, 95% CI 0.05 to 5.85, 2 RCTs, very low certainty of
evidence) and WHO progression scare (level 7 ar above) D14-D28 (RR 0.04,
95% CI 0.01to0 0.29, 1 RCT, very low certainty of evidence). itamin D may
not increase Adverse events (RR 298, 95% CI 0.12 to 72.30, 1 RCT, low
certainty of evi dence).

sehr unsichere
Evidenz

ev. Verhinderung von
Verschlechterung
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Table 3.24-1: Summary of findings table on Vitamin D compared to standard care (3 RCT:Entrenas Castillo, Rastogi, Murai) - https.//covid-nma.com/living data/index.php)
Vitamin D compared to Standard care/Placebo for Mild/Moderate/Severe COVID-19

Patient or population: Mild/Moderate/Severe COVID-19
Setting: Worldwide

Intervention: Vitamin D

Comparison: Standard care/Placebo

Anticipated absolute effects” (95% CI) - Certainty of the
Ouicomes %‘Eg;” *"["’m evidence Comments
Risk with Standard carelPlacebo Risk with Vitamin D oz} {GRADE)

aive canversion D3 - not reported

Viral negative conversion D7 - not reporied

Clinical improvement DT - net reported

Clinical improvement D14-D28 - not reported

WHO Progression Score (leve! 6 or above) D7 - not reported

WHO Progression Scare (level 6 or above) D14-D28 - not reported

WHQO progression score (level 7 or above) DT - not reported

@000

] ) 20 per 1,000 RR0.04
HO on scars (evel T o sbove) D14 ;
WHO progression score {level 7 or above) D14-D28 (510 145) 00112023 a VERY LOW S5
All-cause mortality D7 - not reported - - - - - oUITOME N0t yet measured ¢
- 31 per 1,000 RRO36 313
Allc: 0 4-D28 55 per 1,000 ; :
All-cause mortslity D14-D28 56 per 1,000 (3103%5) (0051383 2reTy’ VERY LomEan
. o1 000 0per 1,000 RR298 [SCee]
Adverse events 0 per 1,000 ) (042107230 Low™
Serious adverse events - not reporied - = - - - cutcome not yet mezsured or reported
“The risk in the d s 95% ence interval) is based on the assumed risk in the comparisan group and the relative effect of the intenvention (and s 95% CI).

CL Confidence interval; RR: Risk ratio

GRADE Working Group grades of evidence: High certainty: We are very confident that the true effect lies close to that of the estimate of the effect; Moderate certainty: We are moderately confident
in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different; Low certainty: Our confidence in the effect estimate
is limited: The true effect may be substantially different from the estimate of the effect; Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be
substantially different from the estimate of effect

Explanations: a. Last updated: 06 December, 2020; b. Entrenas Castillo M, J Steroid Biochem Mo, 2020; c. Risk of bias downgraded by 1 level: some concerns regarding adequate randomization and
deviations from intended interventions.; d. Indirectness downgraded by 1 level: results are from a single study from a single institution, therefore results in this population might not be generalizable
to other settings.; e. Imprecision downgraded by 1 level: due to low number of events and participants.; f. Entrenas Castillo M, J Steroid Biochem Mo, 2020; Murai I, medRxiv, 2020; g. Inconsistency
downgraded by 1 level: 12=58.9%; h. Imprecision downgraded by 2 levels: due to very wide confidence interval consistent with the possibility for benefit and the possibility for harm and low number
of events and participants.; i. Murai I, medRxiv, 2020; j. We presume that the adverse event rates and the corresponding relative risks, are similar across diverse settings; therefore not downgraded
for indirectness.
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3.25 Olumiant (Baricitinib)

About the drug under consideration

Baricitinibis a selective and reversible inhi bitor of Janus kinase (JAK)1 and
JARK2. Janus kinases (JAKs) are enzynes that transduce intracellular signals
from cell surface receptors for a number of cytokines and growth factors
involved in hae nat opaiesis,infla mmation and i mmune function. Baricitini b
(Olum ant)isindicatedin EU for the treat nent of noderate tosevere active
rheumata d arthritis in adult patients who have responded inadequately to,
or who are intolerant to one or nore disease-nodi fyi ng anti-rheunmntic drugs
and for the treat nent of noderate tosevere atopic der matitis inadult patients
who are candi dates for syste mic therapy [232, 233].

Baricitinib (Olumant) has not been approved by the European Medicines
Agency (EMA). On November 19, 2020, the U.S. Food and Drug
Ad m nistration (FDA) issued an Emergency Use Authorization (EUA) for the
distributi on and e mergency use of baricitinibto be used in combination with
remdesivir in hospitalised adult and pediatric patients two years of age or
older with suspected or laboratory confirned COVID-19 who require
supplemental oxygen, invasive mechanical ventilation, or extracorporeal
membrane oxygenation (ECMO) [234].

On April 29, 2021 EMA starts evaluating an application toextend the use of
baricitinib (Olumant) to include treat nent of COVID-19 in hospitalised
patients from 10 years of age who require supple nental oxygen [235].

The US COVID-19 Treatment Guidelines Panel (last update May 27, 2021)
recomnends using either baricitinib (BIIa) or tocilizumab (BIla) (listed
alphabetically) in conbi nati on with dexamethasone alone or dexamethasone
plus remdesivir for the treatment of COVID-19 in hospitali zed patients on
hi gh-flow oxygen or noni nvasive ventilation who have evidence of clinical
progression or increased markers of infla mmation. Among hospitalised
patients with hypoxe ma who require supple nental oxygen therapy, there is
imsufficient evidence to identify which patients would benefit from the
addition of baricitinib or tociizumab to dexanethasone With or without
remdesivir). Sone Panel me mbers would add either baricitinib or
tociizumab to patients who are exhi biting signs of systemi ¢ infla mmation
and rapi dlyincreasi ng oxygen needs whi le on dexa net hasone, but who do not
yet require hi gh-flow oxygen or noni nvasi ve venti lation [169].

In the rare circunstances where corticosterads cannot be used, the Panel
recomnends using baricitinib in combination with remdesivir for the
treat rent of COVID-19 in hos pitali z2d, noni nt ubated patients who require
oxygen supple nent ati on (BIIa). There is insufficient evidence for the Panel
torecomnend either for or against the use of baricitini bincomnbi nation with
dexa met hasone for the treat ment of COVID-19 in hespitalised patients who
require invasive nechanical ventilation.

The Panel recommends againstthe use of baricitinibin combi nation
with tocilizumab for the treat nent of COVID-19, except in a clinical
trial (AIII). Because both taricitinib and tociizumab are potent
1 mmunos uppressants,there is the potential for an additive risk of i nfecti on.

Thereisinsufficient ev dence for the Paneltorecomne nd either for or agai nst
the use of baricitini b for the treat nent of COVID-191in children [169].
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Withdrawn, suspended or terminated studies

No withdrawn, suspended or ter m nated i nterventi onal st udies were found on
baricitinib in ClinicalTrials.gov and EUdraCT regsters. There are several
ongoi ng RCTs, evaluating baricitinib alone (8 RCTs and one nRCT) or in
combi nation with ot her pharmaceuticals (5 RCTs),in Covid-19 hospitalised
patients. One is the RECOVERY (Randomised Evaluation of COVid-19
thERapY) trial, led by the University of Oxford [165].

Results of publications: Baricitinib in combination with remdesivir

On Dece mber 11, 2020, Kalil et al. [236] published results fromthe Adaptive
COVID-19 Treat nent Trial ACTT-2) NCT04401579), multicentre, double-
blind, randomised, placebo-controlled trial evaluating baricitinib plus
remdesivir with remdesivir alone i n hospitalised adults with Covi d-19inei ght
countries. Effectiveness and safety data summary can be found in the
Summary of Findings Table 325-1. High certainty evidence from one
published RCT, ACTT-2 trial, showed that baricitinibin conbi nation with
remdesivir does not reduce All-cause nortality, but reduces the number of
patients with any adverse events as well as the numnber of patients with seri ous
adverse events. Combination of baricitinib and remdesivir significantly
reduced nedian ti ne to recovery in hospitalised COVID-19 patients from
eight days toseven days, compared to rendesivir treat ment alone. Patients
who required high-flow oxygen or non-dnvasive ventilation during
hospitalisation appeared to have had the largest benefit:their nedianti ne to
recovery was shortened from eighteen days to ten days. Participants’
conditions at day 15 was significantly i nproved when they received the two
therapeutics conbi ned. The inci dence of progressionto death or non4 nvasi ve
or invasive ventilation was statistically significant lower in the combi nation
of baricitinib and rendesivir w remndesivir alone, as was the incidence of
progression to death or invasive ventilation [237].

Results of publications: Baricitinib monotherapy (in addition to standard
care)

On May 3, 2021 Marconi et al. [238] publised as pre-printresults from phase
3, global, double-bli nd, randomi zed, placebocontrolled trial COV-BARRIER
(NCT04421027). 1525 hospitalised adults with COVI D-19 receiving standard
of care (SOC) were randomly assigned (1:1) to once-daily baricitinib 4-mg
(n=764) or placebo (n=761) for up to 14 days. SOC included systemic
corticosteroids in ~79% of participants (dexamethasone ~90%). The pri mary
endpoint was the proportion who progressed to high-flow oxygen, non-
invasi ve ventilation, invasive mechanical ventilation, or death by day 28. A
key secondary endpoint was allcause nortality by day 28. 27.8% of
participants receiving baricitinib w 30.5% receiving placebo progressed
(pri mary endpai nt, odds ratio 0.85, 95% CI 0.67-1.08; p=0.18). The 28-day
allcause nortality was 8.1% for baricitinib and 13.1% for placebo,
correspondi ngtoa 38.2% reductionin nortality (hazard ratio [HR] 0.57, 95%
CI 041-0.78; nominal p=0.002); 1 additional death was prevented per 20
baricitini bireated partici pants. Reduction in nortality was seen for all pre-
speci fied subgroups of baseli ne severity (nost pronounced for partici pants on
hi gh-flow oxygen/non nvasi ve ventilation at baseline [17.5%, baricitinib vs
29.4%, placebo; HR 0.52, 95% CI 0.33-0.80; nom nal p=0.007]). The
frequency of adverse events, serious adverse events, serious infections, and
venous thromboe mbolic events was si m lar bet ween groups.
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Results from COVID-NMA Meta-analysis show t hat baricitini b nmonot herapy
compared to placebo significantly reduced COVID-19 related allcause
mortality at day 28 (Risk ratio 0.62, 95% CI 046 to 0.83). Baricitinb
monot herapy conpared to placebo does not significantly increase clinical
inprove ment (Riskratio 1.00, 95% CI 0.95to 1.05), adverse events (Riskratio
1.00, 95% CI 0.89 to 1.12) and serious adverse events (Riskratio 0.81, 95% CI
0.64 to 1.02). Summary of finding table and certainty of evidence will be
provided in the next wersions of this report, https://covid-
nma.conyliving data/index.phprallcomp#comparisons div.
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Table 3.25-1: Summary of findings table, on baricitinib + remdesivir (I RCT: Kalil 2020)

Question: Should Baricitinib-Remdesivir compared to Standard treatment (placebo/remdesivir) be used for COVID-19 patients?
Setting: Inpatient

Outcome Anticipated absolute effects (95% Cl) Relative effect Absolute effect (95% Cl) Number of Certainty of | Comments
Risk with Risk with (95% CI) partici?ants evidence
placebo+remdesivir baricitinib+remdesivir (studies)

All-cause 71 per 1000 46 per 1000 RR 0.65 25 fewer per 1.000 1033 (1RCT) 2 DPPD Baricitinib in combination

mortality (0.40to 1.07) (from 43 fewer to 5 more) HIGH with remdesivir does not
reduce All-cause mortality

Number of 432 per 1000 367 per 1000 RR 0.85 65 fewer per 1.000 1016 (1 RCT)? OPDD Baricitinib in combination

patients with (0.731t00.99) (from 117 fewer to 4 fewer) HIGH with remdesivir reduces the

any adverse risk of AE

event

Number of 210 per 1000 159 per 1000 RR0.76 50 fewer per 1.000 1013 (1 RCT)? OPDD Baricitinib in combination

patients with (0.59t00.99) (from 86 fewer to 2 fewer) HIGH with remdesivir reduces the

serious risk of serious AE

adverse

events

Source: ref Cruciani F., De Crescenzo F., Vecchi S., Saulle R., Mitrova Z., Amato L., et al. Should Baricitinib-Remdesivir compared to Standard treatment (placebo/remdesivir) be used for
COVID-19 patients?. 2020.

2 ref Kalil AC, Patterson TF, Mehta AK, Tomashek KM, Wolfe CR, Ghazaryan V, et al. Baricitinib plus Remdesivir for Hospitalized Adults with Covid-19. New England Journal of Medicine.
2020. 10.1056/NEJMo0a2031994.

Abbreviations: RR=Risk ratio; CI=Confidence interval; AE=Adverse event; SAE=Serious adverse event
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3.26 Molnupiravir

About the drug under consideration

Molnupiravir is the orally available pro-drug of the nucleoside analogue N4-
hydr oxycytidine NHC), which has shown potent anti4nfluenza virus activity
in mce, guinea pi gs, ferrets and human airway epitheli umorganoi ds. Ani nml
study in ferrets showed that therapeutic treat nent of infected ani mals with
molnupiravir (MK-4482/EI DD-2801) twice a day signi ficantly reduced the
SARS-CoV-2 load inthe upper respiratary tract and conpletely suppressed
spread to untreated contact ani mals [239, 240].

Molnupiravir attacks the sane viralenzyne as Gilead’s Re mdesivir, but it can
be taken orally. This would allow an adm nistration at home and, therefore,
earlier inthe course of the disease. Accordingto Ridgeback Bi ot herapeutics,
molnupiravir has an extre nely hi gh barrier toresistance. Accordi ngto Merck
Sharp & Dohne/ MSD, molnupiravir is ai ned at the treatment of Cowvi d-19
in patients hospitalised due to mld, noderate or severe disease, and non-
hospitali zed patients with m1d or noderate disease [240].

Molnupiravir is not approved by the European Medicines Agency (EMA) or
the Anerican Food and Drug Ad m nistration (FDA) [240].

Withdrawn, suspended or terminated studies

No withdrawn, suspended or ter m nated interventi onal st udies were found on
molnupiravir in ClinicalTrials.gov and EUdraCT regsters.

Results of publications

There are no published RCTs related to effectiveness and safety of
molnupiravir for Covid-19. It is current ly i nvesti gated in phase 1/2, 2 and 2/3
clinicaltrialk (NCT04405570, NCT04405739, NCT04575584, NCT04575597,
ISRCTN27106947),1in hospitalised and non-hos pitalised aduls with COVI D-
19.

On March 6, 2021 Merck and Ridgeback Bia herapeutics, LP announced
preliminary results from Ridgeback’s phase 2a random zed, double-bli nd,
placebocontrolled trial to evaluate the safety, tolerability, and efficacy to
eli mnate SARS-CoV-2 viral RNA of molnupiravir (EIDD-2801/MK-4482),
on one secondary objective, showi ng a reductioninti ne (days)to negativity
of infectious virus isolati on in nasopharyngeal swabs from participants with
sympt omatic SARS-CoV-2 infection, as deter mned by isolationin Vero cell
li ne culture. At day 5,there was a reduction (nom nal p=0.001, not controlled
for multiplicity) in positive vral cukure in subjects who received
molnupiravir @ll doses) comparedto placebo: 0% (0/47) for molnupiravir and
24% (6/25) for placebo. Of 202 treated partici pants, no safety signals have
been identified and of the 4 serious adverse events reported, none were
consi dered to be study drug related,
htt ps://www.busi nesswire.com/news /home /20210305005610/en/.
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On April 15, 2021 Merck and Ri dgeback Bi ot herapeutics provi ded an update
on the clinical development program for nolnupiravir. Based on a planned
interi manalysis of data fromthe phase 2, dose-fi ndi ng portion (Part 1) of t wo
ongoing placebocontrolled phase 2/3 trialk evaluating nolnupiravir
admnistered twice a day for five days in outpatients (MOVe-OUT) and
hospitalised patients (MOVe-IN) with COVID-19, and from a previously
completed phase 2a deserangingstudyin out patients,the decision has been
made to proceed with the phase 3 portion (Part 2) of MOVe-OUT in
out patients with COVID-19, evaluating the 800 mg dose of molnupiravir
twice daily. Data from MOVeIN indicate that nolnupiravir is unl kely to
de monstrate a clinical benefit in hospitalised patients, who generally had a
longer duration of symptoms prior tostudy entry;therefore, the decision has
been made not to proceed to phase 3. Final data ffomthe Phase 3 portion
(Part 2) of the MOVe-OUT study is esti mated to be available in Septe mber/
Oct ober 2021, htt ps//www.nerckconm/news/nerck-and-ri dgeback-
bi ot herapeutics-provi de-update-on-pr ogress-of-c i ni cal-de velop ne nt -

progra mfor -nmolnupiravir-an- nvesti gati onal-oral+ herape utic-for 4 he-

treat ne nt -of-mi 1d-t o-moderate-covi d-19/

On June 09, 2021 Merck announced that it has entered into a procure nent
agreenent with the United States governnent for mnolnupiravir. Merck
pending favorable results from MOVe-OUT, so the earliest possible
submnission for an Energency Use Aut hori zation for nolnupiravir will be in
the second half of 2021,

htt ps://www.busi nesswire.com/news /hone /20210609005142/e n/Merck-
Announces-Supply-Agree nent-wit h-U.S.-Gover n ne nt -for -Molnupiravir-an-
Investi gati onal-Oral-Antiviral-Candi date-for -Treat nent -of-Mi 1d-t o-
Moderate-COVID-19

3.27 Ivermectin

About the drug under consideration

Iver nectin (manufactured by Merck Sharp & Dohne as Mectizan and
Stronectol tablets a 3 ng) is a semsynt hetic, anthelm ntic agent for oral
ad m nistration. Iver nectinis deri ved fromthe aver nectins, a class of hi ghly
active broad-spectrum anti-parasitic agents isolated from the fer nentati on
products of Streptomyces aver mtilkis. It is indicated for the treat nent of the
followi nginfections: Strongyloi diasis oft he i ntestinaltract and the treat nent
of onchocerciasis due to the nemmtode parasite Onchocerca volvulus,
htt ps://www.nerckconyproduct /usa/pi_circulars/s/stronectol/stronectol

pi.pdf. Onthe WHO’s Model List of Essential Medicines it is retained inthe
form of a 3 ng tablet. For parasitic infections in adults, iver nectin is
commonly adm nistered as a single 12 mg oral dose (0.2 mg/kg).

Recently, Caly et al. 2020 [241] reported that iver nectin in Vtro is an
inhi bitor of the causative virus (SARS-CoV-2), with a single additionto Vero-
hSLAM cells 2 h post infection with SARS-CoV-2 able toeffect ~5000-fold
reduction in viral RNA at 48 h. Iver nectin therefore warrants further
investi gation for possible benefits in humans. Iver nectinis nat approved for
Covid-19 by the European Medicines Agency (EMA) or the Anerican Food
and Drug Adm nistration (FDA). On March 22, 2021 EMA advises agai nst
use of iver nectin for the prevention or treat nent of COVID-19 outside
randomsed clinical trials [242].
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The US COVID-19 Treatment Guidelines Panel Statenent (February 11,
2021) [86] [169] is: Current ly there are insufficient data to recommend either
for or against the use of ivermectin for the treat nent of COVID-19. Results
from adequately powered, well-desi gned, and wellconducted clinical trials
are needed to provide nore specific, evidence-based gui dance on the role of
iver nectin for the treat nent of COVI D-19.

The WHO Therapeutics and COVID-19 living gui deli ne [243, 244] includes
a recomnendation not to use iver nectin except inthe context of a clinical
trial. Such recomnendation is based on the ving systematic review and
network neta-analysis (NMA) that pooled data from 16 random zed
controlled triak (RCTs) with2407 partici pants,includi ng bot hinpatients and
out patients with COVID-19. The effects ofiver nectin on mortality, need for
invasive nechanical ventilation, hospital admssion, duration of
hospitali zation and ti ne to viral clearance all re mai n very uncertain @Il very
low certainty evidence). The uncertainty results ffom i mportant concerns
relatedtorisk of ias inthe included studies, andi nprecision froma very low
number ofevents and,insone cases, wi de confi dence intervals (Cls)in pooled
esti mates. [ver nectin mayincrease the risk of seri ous adverse events (SAEs)
leading to drug discontinuation (odds ratio [OR] 3.07; 95% CI: 0.77-12.09;
low certainty evidence) and may have little or noi mpact on ti ne to clinical
inprove nent (nean difference [MD] 0.5 fewer days; 95% CI: 1.7 fewer days
to 1.1 nore days; low certainty evidence). There was no credible subgroup
effect based on dose. Subgroup analyses were not perfor med exa m ning
bet ween-st udy di fferences in age or illness severity as per our pre-defi ned
decisionto i mt subgroup analysis to withi n-st udy comparisons.

Withdrawn, suspended or terminated studies

No withdrawn, suspended or ter m nated i nterventi onal st udies were found on
ivernectin in COVID-19 patients in ClincalTrials.gov and EUdraCT
regsters.

Results of publications

Several RCTs compared ivermectin vs standard care, published in scientific
journals or as preprint, showed positive or negative results on different
clinical outcones in COVID-19 patients [245-250]. Podder et al. 2020 [ 245]
published negative results from single-<centre, open-label, randomsed
controlled trialin 62 mld to noderate COVID-19 patients. Total recovery
tine fromthe onset of synpt ons toconplete resoluti on of sy npt ons was not
significantly different @ntervention ar m 10.09 + 3.236 days, compared to
11.50 = 5.32 days inthe control ar m (95% CI -0.860,3.627, p>0.05). The sa ne
was true for results of negative repeat RT- PCR.

Krolewiecki et al. 2020 [246] published positive results from a pilot,
random sed, controlled, outcome -assessor bl nded clinical trial with the goal
of evaluatingthe antiviral activity of hi gh dose i ver necti ninmild or moderate
COVID-19 patients (NCT004381884). 45 patients were random zed in a 2:1
ratio to standard of care plus oral iver nectin at 0.6 mg/kg/day for 5 days
versus standard of care. There was no difference in viral load reduction
between groups but asignificant difference i nreduction was foundin patients
with higher nedian plasmm iver nectin levels (72% IQR 59 — 77) versus
untreated controls (42% IQR 31 — 73) (p=0.004). The mean iver nectin
plasma concentration levels also showed a positive correlation with viral
decayrate ¢:0.47, p=0.02). Adverse events were reportedin 5 (33%) patients
in the controls and 13 (43%) in the iwer nectin treated group, without a
relationshi p bet ween iver nectin plas ma levels and adverse events.
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Ahmed et al. 2020 [ 247] published positive results fromrandom sed, double-
bli nd, placebo-controlled trial in 72 hospitalised adult SARS-CoV-2 patients
who were assigned to one of three groups: oraliver nectin alone (12 mg once
daily for 5 days), oral iver nectin in conbi nation with doxycycline (12 ng
iver nectinsingle dose and 200 mg doxycycline on day 1, followed by 100 mg
every 12 h for the next 4 days), and a placebo control group. Clinical
synptoms of fever, cough, and sore throat were conparable anong the three
groups. Virological clearance was earlier in the 5-day ivermectin treat nent
ar mwhen conpared tothe placebo group (9.7 days w 12.7 days; p=0.02), but
this was not the case for the ivernectin + doxycycline arm (11.5
days; p=0.27). There were no severe adverse drug events recorded in the
study.

Chachar et al. 2020 [248] published negative results from open label
randomsed control tria in 50 mild COVID-19 patients, divided into two
groups: Iver nectin group received 12mg stat and then 12 mg afier 12 hours
and 12mg afier 24 hours, and control group. There was no significant
di fference on outcone i nprove nent of symptons between case group who
were g ven iver nectin along with synpt onmatic treat nent and control group
who were only g ven sympt omatic treat nent without ivermectin, on day 7 at
follow up (p=0.500).

Niaee et al. 2020 [ 249] published positive results from 45-days randomised,
double-bli nd, placebocontrolled, multicenter, phase 2 clinical trialin 180
mild to severe hospitalised COVID-19 patients {RCT20200408046987N1).
The participants were randomly allocated to six ar n3 includi ng common
reg nens (Hydroxychloroquine 200mg/kg twice per day), placebo plus
common reg ne, single dose iver nectin 200t g/Kg, 1 pill per day),t hree low
interval doses of iver nectin (200, 200, 200 mtg/Kg , 3 pills in 1, 3 and 5
interval days ),single doseiver nectin 400nc g/Kg, 2 pills per day), and three
hi gh interval doses ofiver nectin (400, 200, 200 nctg/Kg, 4pills in 1, 3and 5
interval days). Iver nectin signi ficant Iy reduced the rate of mortality, low O2
durati on, and duration of hospitali zationin adult COVID 19 patients.

Babalola et al. 2021 [250] published results from a translational proof of
concept randomsed, double bli nd placebo controlled, dose response, parallel
group study of iver nectin eficacy in RT - PCR proven mild to moderate
COVID 19 positive patients ISRCTN40302986). 62 patients were
randomsedto 3treat nent groups:iver nectin 6ng reg ne;iver nectin 12 ng
reg ne (given Q84hrs for 2weeks); control group Lopinavir/Ritonavir. All
groups plus standard of care. The Days to COVID negativity [DTN] was
significantly and dose dependent ly reduced byiver nectin (p=0.0066). 12 ng
iver nectinreg ne may have superior efficacy.

Ravikirti et al. 2021 [251] published as preprint results from RCT in adul
patients with mild to moderate COVID-19inIndia ¢andomisedtoiver nectin
12 mg on day 1 and day 2 of admssion or placebo) (CTRI/2020/08/027225).
Ataal of 115 patients were enrolled for the study of which 112 were i ncluded
inthe final analysis. Of them 55 were randonised to the intervention ar m
while 57 were randomised to the placebo arm There was no significant
di fference in the pri mary outcone, ie. negative RT-PCR status on day 6
between the two groups and in nost of the secondary outcone neasures,
synptomstatus on day 6, discharge status on day 10, admssion to ICU, and
need for invasive nechanical ventilati on. There was noin-hospital nortality
inthe intervention ar m there were 4 deaths inthe placebo ar m As a result,
all patients inthe intervention ar m (n=56) were successfully discharged as
comparedto 93.1% (n=54/58) inthe placebo ar m (RR 1.1,95% CI 1.0to 1.2,
p=0.019).
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Lopez-Medina et al. 2021 [252] published negati ve results from double-bli nd,
random zed trial conducted at a single site in Colombia (NCT04405843).
Patients with mild COVID-19 were random zed to receive iver nectin, 300
ug/kg of body weight per day for 5 days (m = 200) or placebo (n = 200). A 5-
day course of iver nectin, compared with placebo, did not significantly
inprove the ti ne to resolution of synmptons. The nmost common solicited
adverse event was headache, reported by 104 patients (52%) g veniver nectin
and 111 (56%) who recei ved placebo. The npst common serious adverse event
was multiorgan fai lure, occurringin 4 patients (2ineach group).

Mohan et al. 2021 published as preprint negative results from RCT conducted
in 157 mild to moderate COVID-19 patients (CTRI/2020/06/026001) [253]:
patients were random zed toeli xir for milati on ofiver nectinin 24 ng, 12 ng
or placeboin 1:1:1 ratio. 125 patients were included in I TT analysis. Forty
patients each were assigned to iver nectin 24 mg and 12 ng, and 45 patients
to placebo. The RT-PCR negativity at day 5 was not statistically signi ficant
di fferent compared to placebo (ver nectin 24 ng, 47.5%; 12 ng, 35.0%; and
placebo, 31.1%; p=0.30). The decline of viral load at day Swas si mlar inthe
three ar ns . No serious adverse events were encountered.

Okumus et al. 2021 [254] published as preprint results from RCT conducted
in severe COVID-19 patients in Turkey (36 patients recei ved i ver nectin 200
nmc g/kg/day for five days w reference treat nent in 30 patients). Clinical
outcones were not statistically significant different compared to standard
treat nent: Clinical i nprovement: 22/30 (73.3%) compared to the control
group 16/30 (53.3%), (p=0.10) and Mortality: 6 patients 20%) in the study
group andin 9 (30%) patients inthe control group (p=0.37).

Shah Bukhari et al. 2021 [255] published as preprint results from RCT
(NCT04392713) conducted in mild to moderate COVID-19 patients treated
with iver nectin Gingle dose of 12 mlligrans) along with standard of care
treat nent (n=50) vs standard of care (n=50). There was early viral clearance
in ivernectin group as compared to group received standard of care
(p=0.001). No adverse reaction was notedinthe intervention ar mduri ng t he
trial period.

Gonzales et al. 2021 [ 256] published as preprint results from RCT on patients
with COVID-194 nduced pneunonia and hospitalization criteria, but no
severe respiratory fai lure. Patients were randomi zed to one of three groups:
Groupl-hydroxychloroqui ne, 400 mg every 12 hours on the first day and
subsequent ly, 200 mg every 12 hours for 4 days, Group 24 vermectin, 12 mg or
18 mg, according to patient wei ght and, Group 3-placebo. No difference in
hospitali zation duration was found between the treat nent groups (Groupl:
7w Group 2: 6w Group 3: 5, p=0.43) nor in respiratory deterioration or
death (Group 1: 18 % ws Group 2: 22.2 % ws Group 3: 24.3 %, p =0.83).

Pott-Junior et al. 2021 [ 257] reported results from RCT on 32 mild COVID-
19 patients (recei ved standard of care (SOC) treat nent at hospital admission;
SOC plus iver nectin 100 ntg/kg; SOC plus iver nectin 200 neg/kg; or SOC
plus iver nectin 400 ncg/kg. All patients exhibited a reduction in SARS-
CoV-2 viral load within 7 days; those who recei ved iver mectin had a nore
consistent decrease as conpared tothe SOC alone group, characterized by a
shorter ti ne for obtaining two consecutive negative SARS-CoV-2 RT PCR
tests. No seri ous adverse events were reported.
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Chahla et al. 2021 [258] published as preprint results from cluster
randomsed trial in outpatient care, n=254 (NCT04784481). The subjects
were divided into experi nental (EG: n=110) and control groups (CG:
n=144). The EG recei vedivernectin orally 4tablets of 6 ng = 24 ng every 7
days for 4 weeks. Both groups were si mlar in age, sex, and conorbidities. A
signi ficant reduction in the percentage of participants with symptoms was
observed in the EG and CG when the clinical evaluation of sympt ons was
perfor ned fromSthto %h day (p=0-0005). When the clinical evaluati on was
perfor med from 10thto 14th daythere was nosigni ficant difference. A hi gher
proportion of outpatient discharge was observed in EG (98:2%) ws. CG
(86:1%) (p=0-0007). EG showed 8 ti nes nore chance of recei vi ng discharge
than CG (871 CI [1-99, 38-12]; p=0-004).

Abd-Elsalam et al. 2021 [259] published results fromrandom zed open-label
controlled study that included 164 hospitalised patients with COVID-19
(NCT04403555). Patients were random zed into two groups where Group 1
(I'ver nectin group) included patients who received iver nectin 12 mg once
daily for 3 days with standard care and Group 2 (control goup) included
patients who recei ved standard protocol of treat nent alone for 14 days. The
main outcones were nortality, the lengh of hospital stay, and the need for
mechanical venti lati on. All patients were followed up for 1 mont h. Overall, 82
individuals were random zed torecei ve iver nectin plus standard of care and
82 toreceive standard of care alone. Patients inthe iver nectin group had a
shorter length of haspitalstay(8.82 + 4.94 days)thanthe control group (10.97
+ 528 days), but this was not statistically significant (=0.085). Three
patients (3.7%) ineach group required nechanical ventilation (p=1.00). The
death rate was three patients in the iver nectin group (3.7%) versus four
patients (4.9%) in the control group without any significant difference
bet ween the two groups (p=1.00).

Biber et al. 2021 [ 260] published as preprint results fromdouble-bli nded trial
compared patients receiving iver nectin 0-2 nmg/kg for 3 days vs. placebo in
non-hospitalised COVID-19 patients (NCT 044297411). Pri mary endpoai nt
was reduction of viral-load on the 6h day Ghird day afier ter mnation of
treat nent). Hghty-ni ne patients were eligible 47 inivermectin and 42 in
placebo arm). There were no statistical differences in these paraneters
between the two groups. On day 6, 34 out of 47 (72%) patients in the
iver nectin ar m reached the endpoint, compared to 21/ 42 (50%) in the
placebo arm (OR 2:62; 95% CI: 1:09-6-31). In a multivariable logstic-
regression nodel, the odds of a negative test at day 6 was 2.62 ti ne hi gher in
theiver nectin group (95% CI: 1:06-6-45). Cult ures at days 2to 6 were positi ve
in 3/23 (13:0%) ofiver nectinsanples . 14/29 (48:2%) inthe placebo group
(p=0-008).

Shahbaznejad et al. 2021 [261] published results from random zed, double-
blind clinicaltrial,in patients with COVID-19 admttedto2 referral tertiary
hospitals in Mazandaran, Iran ( RCT20111224008507N3). The intervention
group received a single weight-based dose (0.2 ng/kg) of iver nectin; the
control group received the standard of care. The pri nary clinical outcone
nmeasures were the durations of hospital stay, fever, dys pnea, and cough; and
overall cinicali nprove nent. The nean durations of dyspnea were 2.6 (0.4)
days in the ivernectin group and 3.8 (0.4) days in the control group
(p=0.048). Also, persistent cough lasted for 3.1 (0.4) days in the iver nectin
group compared to 4.8 (0.4) days in control group (P p=0.019). The nean
durations of hospital stay were 7.1 (0.5) days wversus 84 (0.6) days in the
iver nectin and control groups, respectively (p=0.016). The frequency of
lymphopenia decreased to 14.3% inthe iver nectin group and did not change
inthe control group (p=0.007).

AIHTA | 2021 121

RCT

254 Pts, hospitalisiert
inkonsistente Ergebnisse
bei Reduktion der
Symptome,

aber friihere
Spitalsentlassung

RCT
164 Pts, hospitalisiert

keine/kaum Unterschiede
bei Spitalsentlassung,
kiinstlicher Beatmung,
Mortalitat

RCT
89 Pts, ambulant

kein Unterschied bei
Viruslast-Reduktion

RCT
69 Pts, hospitalisiert

kaum Unterschiede bei
Dauer des Aufenthalts
und klinischen
Symptomen


http://hta.lbg.ac.at/

Results: Therapeutics

Samaha et al. 2021 [262] published results fromrandom zed controlled trial
conducted in 100 asymptomatic Lebanese subjects that have tested positive
for SARS-CoV2 (Chi CTR2000033627). K fiy patients received standard
preventive treat nent, mminly supple nents, and the experi nental group
recei ved a single dose (accordingto body wei ght ) ofiver nectin,inadditionto
the sane supple nents the control group received. There was no signi ficant
di fference (p = 0.06) bet ween Ct -values of the two groups before the reg nen
was started (day zero), indicating that subjects in both groups had si m lar
viral loads. At 72 h afier the reg nen started, the increase in Ct-values was
drammtically higher in the iver nectin than in the control group. In the
iver nectin group, Ct increased from 15.13 = 2.07 (day zro) to 30.14 = 6.22
(daythree; nean + SD), compared tothe control group, where the Ct values
increased only from 14.20 + 248 (day zero) to 18.96 = 3.26 (daythree; nean
+ SD). More subjects in the control group developed clinical symptomns.
Three individuals (6%) required hospitalisation, compared tothe iver nectin

group (0%).

According the neta-analysis of 3 RCTs (Khan Chachar, 2020; Chaccour,
2021; Lopez-Medina, 2021) related to iver nectin v standard care in mild
COVID-19 patients in outpatient setting the evi dence is uncertai n about the
effect of iver nectin on several outcones: Clinical i nprovement D28; WHO
progressionscore (level 7 or above) D28; All-cause nortality D28; and Seri ous
adverse events (low certainty of evidence). Iver nectin probably does not
increase Adverse events (nmoderate certainty of ev dence).

According the neta-analysis of 8 RCTs (Shah Bukari, 2021; Ahned, 2020;
Mohan, 2021; Podder, 2020; Kirti, 2021; Okunus, 2021, Pott-Juni or H, 2021;
Kishoria N, 2020) related to iver nectin ws standard care in hospitalised
COVID-19 patients t he evi dence is uncertain about the effect ofiver nectin
on several outcomes: Clinical i nprove ment D28; WHO progression score
(level 7 or above) D28; and Adverse events (low certainty of evi dence). The
evidence is very uncertai n about the effect ofiver nectin on furt her outcones:
All-cause nortality D28; Viral negative conversion D7; and Serious adverse
events (very low certainty of evi dence).

The Summary of findings tables will be provided in next versions of this
report.

3.28 Aspirin (acetylsalicylic acid)

About the drug under consideration

Aspirin (acetylsalicylic acid) is a non-stera dal anti 4 nfla mmat ory drug with
strong anti4nfla mmatory, antithronbotic and analgesic phar macological
effects. Long-ter mlow-dose aspirin (75-150 mg dai ly) can effecti vely prevent
the incidence of ischaemc cardiovascular and cerebrovascular event.
Acetylsalicylic acid inhibits the platelet activation: blocking the platelet
cyclooxygenase by acetylation, it inhibits thromboxane A2 synthesis, a
physiologi cal activati ng substance released by the platelets and which would
play a role in the conplications of the atheromatosic lesions. The repeated
doses from 20 to 325 mginvolve aninhi bition of the enzymatic activity from
30t095%. Due tothe irreversible nature ofthe b ndi ng, the effect persists for
the lifespan of a thrombocyte (7-10 days). The inhibiting effect does not
exhaust during prolonged treat nents and the enzymatic activity gradually
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begins again upon renewal of the platelets 24 to 48 hours afier treat nent
interruption, https://www.ne dici nes.or g.uk/e nc /pr oduct /2408/s npc.

Patients with COVID-19 are at higher risk of blood clots for m ng in their
blood vessels. Platelets, small cell fragnments inthe blood that stop bleedi ng,
seemto be hyperreactive in COVID-19 and may be involved in the clotting
complications. Since aspirinis an anti platelet agent,it may reduce the risk of
blood clots in patients with COVI D-19.

Chow et al. 2020 [263] published results from retrospective, observational
cohort study of adult patients admtted with COVID-19 tomulti ple hospitals
inthe United States between March 2020 and July 2020. 412 patients were
included in the study. 314 patients (76.3%) did not receive aspirin, while 98
patients (23.7%) recei ved aspirin withi n 24 hours of admssion or 7 days prior
to admssion. Aspirin use had a crude association with lss nechanical
ventilation (35.7% aspirin vs.48.4% non-aspirin, p=0.03) and ICU ad m ssi on
(38.8% aspirin vs. 51.0% non-aspirin, p=0.04), but no crude association with
in-hospital mortality (26.5% aspirin . 23.2% non-aspirin, p=0.51). Afier
adjusting for 8 confounding variables, aspirin use was independently
associated with decreased risk of nechanical ventilation (@djusted HR 0.56,
95% CI 0.37-0.85, p=0.007), ICU admssion (@adjusted HR 0.57, 95% CI 0.38-
0.85, p=0.005), and in-hospital nortality (adjusted HR 053, 95% CI 0.31-
0.90, p=0.02). There were no di fferences in major bleedi ng (p=0.69) or overt
thrombosis (p=0.82) between aspirin users and non-aspirin users. Aut hors
concluded that a sufficient ly powered random zed controlled trial is needed
toassess whet her a causalrelationshi p exists bet ween aspirin use and reduced
lunginjury and mortalityin COVID-19 patients.

Aspirin is not approved for Covid-19 by the European Medicines Agency
(EMA) or the Anerican Food and Drug Ad m nistration (FDA).

Withdrawn, suspended or terminated studies

One RCT was found as withdrawn (NCT04343001) because grant not
obtai ned. No suspended or ter m nated interventi onal studies were found on
Aspirinin COVID-19 patients in ClinicalTrial.gov and EUdraCT regsters.

Results of publications

There is one published RCT, as preprint, related to effectiveness and safety
of Aspirin for Covid-19. Ghati et al. 2021 [264] published results from a
single<enter, four-ar m parallel design, open-label random zed controlled
trial (CTRI/2020/07/026791) on RT-PCR positive Covid-19 patients, = 40
years and < 75 years of age, requiring hospitalisation [ World Health
Or gani zation (WHO) Ordinal Scale for Clinicall nprove nent 3to 5]. Patients
were randomly assi gned to either atorvastatin 40 mg (group A), aspirin 75 ng
(group B), or both (group C) in addition to standard of care for 10 days or
until discharge whichever was earlier o only standard of care (group D). The
pri mary outcone variable was clinical deterioration to WHO Ordinal Scale
for Clinical I mprove ment = 6. The secondary outcone was change inserum
infla mmat ory markers (Creactive protein and Interleuki n-6), and Troponi n
I. Atoacal of 900 patients underwent random zation (with Groups A, B, C and
D assigned 224, 225, 225 and 226 patients respectively). The pri mary out cone
occurredin 25 (2.8%) patients: 7 3.2%) in Group A, 3 (1.4%) in Group B, 8
(3.6%) in Group C and 7 3.2%) in Group D. There was no difference in
pri mary outcone across the study groups (p=0.463). Comparison of all
patients who recei ved atorvastatin or aspirin with the control group (Group
D) also did not show any benefit [Atorvastatin: HR 1.0 (95% CI 041 - 2.46);
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Aspirin: HR 0.7 (95% CI 0.27-1.81)]. The secondary outcomes revealed lower
seruml -6 a nong patients inGroups Band C. There was no excess of adverse
events.

From 06 Nove mber 2020, Aspirinis bei nginvesti gated in the world’s lar gest
clinical trial of treat nents for patients hospitalised with COVID-19. The
Randomsed Evaluation of COVid-19 thERapY (RECOVERY)trialis taking
place in 176 hospitalsites across the UK, and has so far recruited over 16,000
patients, htt ps://www.recoverytrial.net /news/as piri n+ o-be-i nvesti gated-as -a-
possi bletreat nent -for -covi d-194 nt he recover ytrial.

Results are announced on June 08 2021 and published as preprint: a tatal of
7351 patients were randomsed to aspirin 150 nmg once daily and compared
with 7541 patients randomsed to usual care alone. There was no evi dence t hat
aspirin treat ment reduced nortality. There was no significant difference in
the pri mary endpaint of 28-day nortality (17% aspirin w. 17% usual care;
rate ratio 0.96 [95% confi dence interval 0.89-1.04]; p=0.35). The resuls were
consistent in all pre-specified subgroups of patients. Patients allocated to
aspirin had a sk ght ly shorter duration of hospitalisation (median 8 days .9
days) and a hi gher proportion were discharged from hospital alive within 28
days (75% vs. 74%; rate ratio 1:06; 95% CI 1-:02-1:10; p=0-0062). Anmong t hose
not oninvasive nechanical ventilation at baseline, there was no signi ficant
difference in the proportion who progressed to invasive nechanical
ventilation or death 21% vs.22%; riskratio 096; 95% CI (090-1-03; p=0-23).
For every 1000 patients treated with aspirin, approxi mately 6 nore patients
experienced a major bleedi ngevent and approxi mately 6 fewer experienced a
thromboe mbolic (clotti ng) event,
htt ps://www.recover ytrial.net/news /recover ytrial-fi nds -as piri n-does -not -

1 npr ove s ur vi val-for -patients-hos pitalised-wit h-covi d-19, [ 265]

3.29 ZYESAMI™ (Aviptadil, RLF-100)

About the drug under consideration

Aviptadil (RLF-100) is a synthetic for m of Human Vasoactive Intestinal
Polypeptide (VIP). VIP acts on two recept ors - VPAC1 and VPAC2, which are
class B of G-protei ncoupled recept ors (GPCRs). Avi ptadilis found toreduce
viral replication in lung tissues, release of infla mmatory cytokines and
alveolar epithelial cell apoptosis in patients with corona virus infection. It is
avai lable both as intra venous and inhalati onal (nebulisation) preparations. It
is found useful in conditions fke asthmm, chronic obstructive pulmonary
disease (COPD), sarcadosis, pulmonary fibrosis, acute lung injury,
pulmonary hypertension, erectile dysfunction and ARDS. Intra wvenous
adm nistration is associated with side effects like tachycardia, flushing,
hypotension, diarrhoeca and akerations in ECG (bi ge mny) [266]. Recent
observational studies showed that treat nent with avi ptadilis associated with
rapid recovery in Corona virus infected critically ill patients [266-269].
Aviptadilis nat authorised in Covid-19 patients (EMA, FDA). On 14 July
2020 FDA granted Investigational New Drug (ND) per mssion for inhaled
VIP and awarded FDA Orphan Drug Desi gnati on for intravenous VIP,to use
in patients with COVID-19.

AIHTA | 2021 124

RECOVERY

Studienarm mit Aspirin

Ergebnisse von 7.351 Pts
im Aspirin Therapiearm

kein Unterschied bei
Mortalitat und
Progression zu invasiver
Beatmung

geringfiigig kiirzerer
Spitalsaufenthalt

synthetisches
menschliches vasoaktives
intestinales Polypeptid
(VIP)

soll Replikation des SARS-
CoV-2-Virusin
menschlichen
Lungenzellen und
Monozyten blockieren


http://hta.lbg.ac.at/
https://www.recoverytrial.net/news/aspirin-to-be-investigated-as-a-possible-treatment-for-covid-19-in-the-recovery-trial
https://www.recoverytrial.net/news/aspirin-to-be-investigated-as-a-possible-treatment-for-covid-19-in-the-recovery-trial
https://www.recoverytrial.net/news/recovery-trial-finds-aspirin-does-not-improve-survival-for-patients-hospitalised-with-covid-19
https://www.recoverytrial.net/news/recovery-trial-finds-aspirin-does-not-improve-survival-for-patients-hospitalised-with-covid-19

Results: Therapeutics

Withdrawn, suspended or terminated studies

No withdrawn, suspended or ter m nated studies were found. Two randomised
controlled trials are ongoi ngwithinhaled avi ptadiL

In one RCT nebuli zed RLF-100 (aviptadil) 100 pgis gven 3 ti nes daily for
moderate and severe COVID-19, with esti mated enrolnent of 288 patients
(NCT04360096- AVICOVID-2). Another RCT with inhaled aviptadil with
esti mted enrolnent in 80 patients in Switzerland (NCT04536350) is not yet
recruiting patients.

In one study related to Expanded access pratocol (NCT04453839,
SAMICARE), aviptadilis gven as 12 hour infusions at ascendi ng doses of
50/100/150 pnol/kg/hr on 3 successive days. This expanded access protocol
is designed to offer access toinvestigational use of RLF-100 to patients who
do not qualify for inclusion in NCT04311697 either on the basis of specific
medical exclusi ons ar because there is no accessible study site avai lable tothe
pros pective partici pant .

Results of publications
Current ly, published results were found fromone RCT.

Youssef et al. 2021 [270] published 28-day interi mreport froma phase 2/3
RCT (NCT04311697 - COVID-AIV) of intravenously-adm nistered
ZYESAMI™ (aviptadil acetate, gven as escalating doses from 50 -150
pmol/kg/hr over 12 hours for 3 days) for the treat nent of respiratory failure
in critically-ill patients with COVID-19. At 28 days, avi ptadil patients treated
with hi gh flow nasal cannula HFNC) were 35% - 46% nore Ikelytorecover,
return hone, and survive to 28 days compared to placebo-treated patients,
with a trend level of significance. Aviptadil patients additionally
de nonstrated a statistically significant and clinically i mportant ten day
reductionin hospital zati on time.

On March 29, 2021 NeuroRx, Inc. reports 60-day results of the conpleted
above nentioned RCT. Across all 196 treated patients and all 10 clinicalsites,
aviptadil net the pri mary endpoint for successful recovery fromrespiratory
failure at days 28 (p=0.014) and 60 (p=0.013) and also denonstrated a
meani ngful benefit in survival (p<0.001) afier controlling for ventilation
status and treat nent site. In addition, the prespecified analysis of recovery
fromrespiratory failure is clinically and statistically significant in the 127
patients treated by Hi gh Flow Nasal Cannula (HFNC) (p=0.02), conmpared
tothose treated with nechanical or non- nvasive ventilation at tertiary care
hospitals. In this group aviptadil patients had a 71% chance of successful
recovery by day 28 vs. 48% inthe placebo group (p=0.017) and a 75% rate of
success ful recovery by day 60 vs. 55% inthe placebo group (p=0.036). H ght y-
four percent (84%) of HFNC patients treated at tertiary nedical centers with
aviptadilsurvived to day 60 compared with 60% of those treated wit h placebo
(p=0.007), https:/www.prnewswire.com/news-releases/neur or x-announces-
zyesam -avi ptadi - 1f-100- met -t he-pri mar y-endpoi nt -of4 ts-phase-2b3-
clinicaltrial-and-also-de nonstrated-a- meani ngful-benefit in-s urvi val-fr omr
criticalcovi d-19-301257291.ht ml. On the basis of thes e findi ngs, Neur oRx
imnediately applied to the United States Food and Drug Adm nistration
("FDA") for Energency Use Aut hori zation (EUA).
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3.30 Dimethyl fumarate

About the drug under consideration

Di nethyl fumarate (DMF) is thought to prevent NLRP3 infla mmasone
activation and the process of pyropt osis (¢ nfla mmat ory cell death) throughits
action on the pratein gasdermin D. SARS-CoV-2 induces infla mmasone
activation and the degree of activation is thought to carrelate with disease
severity[271, 272]. DMF has de nonstrated anti -viral and anti 4 nfla mmat ory
effects agai nst SARS-CoV-2in vitro [273].

In EU, di net hyl fumarate (Tecfidera)is aut horised for the treat nent of adult
patients with relapsing re mtting multiple sclerosis. DMF is not aut horised
in Covi d-19 patients (EMA, FDA).

Withdrawn, suspended or terminated studies

No withdrawn, suspended or ter m nated studies were found.

Current ly effecti veness and safety of di nethyl fummrate are investigated in
the RECOVERY trial NCT04381936), in an early phase assess nent anong
patients hospitalised with COVID-19, htt ps://www.recover ytrial.net /.

Results of publications

Currently, no published results were found from RCT related to di net hyl
fumarate in COVID-19 patients.

3.31 Artesunate

About the drug under consideration

Artesunate is an artemsinin, a class of compounds orig nally derived from
extracts of Arte msia annua (Sweet wor nwood) for the treat nent of malaria
and has since been adopted by the World Health Organi zation (WHQO). The
use of artesunate has surpassed the use of chloroqui nes for the treat nent of
malaria and nore recently for COVID-19 [274] The anti-viral nechanis m of
artesunate is thought to hinge on suppression of nuclear factor kappa beta
(NF-xB) activation. Artesunate could therefore mtigate the infla mmatory
response and potentially i nprove patient outcone.

Seven clinical triak have since been imntiated to assess the efficacy of
artesunate in d fferent for n3 and ad m nistrations inreducing viral load and
inproving the prognosis of SARSCoV-2-positive patients. A preli mnary
report docunents a significant decrease in viral load and duration of
hospitalisation, and inproved absorption of lung lesions in COVID-19
patients treated with 10 daily doses of 60 mg artesunate in addition to
standard treat nent [274, 275].

Artesunate is not aut horisedin Covi d-19 patients (EMA, FDA).
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Results: Therapeutics

Withdrawn, suspended or terminated studies

No withdrawn, suspended or ter m nated studies were found for artesunate. Studienpréaparat in

Effectiveness and safety of artesunate will be investigated in the WHO SOLIDARITY

SOLIDARITY trial [276] derzeit kei
erzeit keine

Results of publications abgeschlossenen RCTs

Current ly, no published results were found from RCTs related to artesunate
in COVID-19 patients.
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