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On March 30t h 2020, a request was raised by t he Austrian Mi nistry of Healt h 

(BMASGK),  the Healt h Funds of t he Regi ons and t he Federati on of Soci al 

Insurances t o set up a Hori zon Scanni ng yste m (HSS) for medici nes and 

vacci nes . The establishment of a HSS/ Hori zon Scanni ng Syste m for Covi d-

19 i nterventi ons has the i ntenti ons of  

a. i nfor mi ng healt h poli cy makers at an ear ly stage which i nterventi ons 

(vacci nati ons and drugs ) are current ly under goi ng cli nical trials and  

b. monit ori ng t he m over the next few mont hs i n order t o support 

evi dence-based purchasi ng, i f necessary. 

 

 

 

To respond t o this request ,  

1. As a first step an i nvent or y, based on i nternati onal sources , is bui lt . 

2. As a second step, selecti ve searches by means of searches i n st udy 

registries are carried out for i nfor mati on on cli nical studi es i n 

hu mans and t he state of research.   

3. This i nfor mati on for ms t he basis for “vi gnettes” (short descri pti ons ) 

for those products that are already i n an "advanced" stage.   

4. Subsequent ly, t he products are monit ored wit h regard t o the stat us 

of t he cli nical st udies up t o appr oval and fi nally evaluated for t heir 

benefit and har m. 

All work steps are conducted in close i nternati onal (Eur opean) cooperati on. 

 Versi on 1 (V1, Apri l 2020): i nvent or y + vi gnettes for most advanced 

 Versi on 2+: mont hly monit ori ng and updates 

Ongoi ng trials are reported i n V1, Apri l 2020 - V3, June 2020 of t his Docu ment 

and i n the  li vi ng documents - EUnet HTA  (Covi d-19 Rolli ng Collaborati ve  

Revi ews : htt ps ://eunet hta.eu/rcr01-rcrxx/).  

Fr om V4 July, 2020 of t his HSS/ Hori zon Scanni ng Docu ment ,  only  

completed, ter mi nated, wit hdrawn and suspended i nterventi onal cli ni cal 

trials fr om Cli nicalTri als .gov and EUdraCT registers are reported. Fr om 

Versi on 8 Nove mber , 2020 only  ter mi nated, wit hdrawn and suspended 

i nterventi onal cli nical trials are reported. 

Fr om V5, August 2020 of t his HSS/ Hori zon Scanni ng Docu ment only t he 

best avai lable  evi dence wi ll be presented i n. 
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Several or ganisati ons and i nternati onal tea ms of researchers are pr ovi di ng 

up-t o-date i nfor mati on t hrough li vi ng listi ng of i nterventional cli nical trials 

i n Covi d-19/2019-nCoV and literat ure resources (Table 1.2-1) [ 2-4] [2]. A short 

descri pti on of t wo of such databases is presented below. 

Boutron et al., 2020 [ 3] are per for mi ng a li vi ng mappi ng of ongoi ng 

randomi zed trials , followed by li vi ng syste matic reviews with pairwise meta-

analyses and when possi ble, net work meta-analyses focusing on t wo mai n 

questi ons : t he effecti veness of preventi ve i nterventi ons for COVI D-19 and t he 

effecti veness of treat ment i nterventi ons for COVI D-19 (Fi gure 1.2-1). 

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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Thor lund et al., 2020 [ 4] developed a COVI D-19 cli nical trials registry t o 

collate all trials related t o COVI D-19: Global Cor onavirus COVI D-19 Cli ni cal 

Tri al Tracker . Data is pulled fr om t he Internati onal Cli nical Trials Registry 

Plat for m, i ncludi ng t hose fr om t he Chi nese Cli nical Trial 

Registry, Cli nicalTri als .gov, Cli nical Research Informati on Ser vi ce - 

Republi c of Korea, EU Cli nical Trials Register , ISRCTN, Irani an Registry of 

Cli nical Trials , Japan Pri mary Registries Net work, and Ger man Cli ni cal 

Tri als Register (Fi gure 1.2-2). They also use content aggregat or services , such 

as Lit Covi d, t o ensure that their data acquisiti on strategy is complete [5]. 

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

for COVID-19 

 

 

 

The followi ng pr oducts have been selected for furt her i nvesti gati on (searches 

i n registry databases and descri pti on as “vi gnettes”) for the followi ng reasons : 

 most advanced i n cli nical research i n humans  

 most often discussed i n cli nical jour nals as potential candi dates 

Decisi on t o st op furt her i nvesti gati on wi ll be based on modi fied EUnet HTA 

st oppi ng rules , htt ps ://eunetht a.eu/covi d-19-treat ment /: 1) t he compound 

has a positi ve marketi ng aut hori zati on decisi on or 2) no clini cal bene fit : ≥ 2 

RCTs OR treat ment ar ms i n plat for m trials (e.g., RECOVERY) wit h negati ve 

effi cacy and/or safet y results i n the i ndicati on and populati on under revi ew 

(phase III , of hi gh or moderate qualit y/ hi gh or moderate certai nt y of 

evi dence, well powered) OR ≥1 RCT wit h negati ve effi cacy and/or safet y 

results i n the i ndicati on and populati on under review (phase III , of hi gh or 

moderate qualit y/ hi gh or moderate certai nt y of evi dence, well powered) AND 

st opped enr ollment of partici pants to the treat ment ar m of i nterest i n a 

plat for m trial (e.g., RECOVERY) because no evi dence of beneficial effects . 

The full i nvent or y (list ) can be found i n Part 2 - Appendi x A-1: vacci nes , A-2, 

therapeutics , A3-EudraCT registry st udi es . 
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Fr om Januar y 2021 (v10)  only vacci nes for which t he Eur opean Commi ssi on 

(EC) concluded contracts or  explorat or y talks wit h their ma nufact ures , t o 

bui ld a di versi fied port foli o of COVI D-19 vacci nes for EU citi zens , wi ll be 

presented i n detai l. 

Fr om Apri l 2021 (V13) focuse wi ll be also on COVI D-19 vacci nes whi ch 

cli nical trials are  conducted in chi ldren, on vacci nes effectiveness related t o  

SARS-CoV-2 new variants as well as on COVI D-19 i ntranasal vacci nes i n 

develop ment .

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




 

 

As of June 13, 2021, t he European Commission (EC) has gi ven t he conditional 

marketing authorisation for the vacci nes 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 positi ve assessme nt of its safet y and effi cacy.  

On 29 January 2021, t he EC has gi ven t he conditional mar keti ng 

aut horisati on for the vacci ne developed by AstraZeneca – now Vaxzevria 

(previously COVID-19 Vaccine AstraZeneca) (vaccine efficacy around 60%).  

On 11 March 2021, t he European Commission (EC) has gi ven t he conditional 

mar keti ng aut horisati on for the COVID-19 Vaccine Janssen (vaccine efficacy 

67%)  developed by Janssen Pharmaceutica NV/Johnson & Johnson, 

followi ng evaluati on by EMA.  

On Febr uar y 03 2021 CHMP has started a rolling review of NVX-CoV2373, a 

COVI D-19 vacci ne bei ng developed by Novavax CZ AS (a subsi di ar y of 

Novavax, Inc.), and on Febr uary 12
th
 a rolli ng review 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, t he EC concluded contracts with different vaccine 

manufactures t o bui ld a di versi fied port foli o of COVI D-19 vacci nes for EU 

citi zens : wit h AstraZeneca (400 mi lli on doses), Sanofi-GSK (300 mi lli on 

doses ), Johnson and Johnson/Janssen Pharmaceuticals (400 mi lli on 

doses ), BioNTech-Pfizer (600 mi lli on doses ), CureVac (405 mi lli on doses ) 

and Moderna (460 mi lli on doses). The EC has concluded  exploratory talks 

wit h the phar maceutical company Novavax wit h a view t o purchasi ng up t o 

200 mi lli on doses and wit h Valneva wit h a view t o purchase up t o 60 mi lli on 

doses , 

htt ps ://ec.eur opa.eu/commi ssi on/presscorner /detai l/en/QANDA_20_2467. 

As of June 13, 2021, out of t hese ei ght 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  LNP-encaps ulated mRNA 

vacci ne encodi ng S protei n);  

2. University of Oxford/AstraZeneca (Non-Repli cati ng Viral Vect or 

ChAdOx1 (AZD1222) vacci ne);  

3. BioNTech/Fosun Pharma/Pfizer (RNA 3 LNP-mRNAs vacci ne); all 

i n phase 4 RCTs ; 

4. Janssen Pharmaceuticals/Johnson & Johnson (Non-Repli cati ng 

Viral Vect or Ad26COVS1 vacci ne);  

5. Novavax (Pr otei n Subunit , VLP-recombi nant protei n nanoparticle 

vacci ne + Matri x M);  

6. CureVac (RNA based vacci ne, CVnCov2) vacci ne,  

7. Sanofi-GSK (Pr otei n Subunit , wit h adjuvant 1 vacci ne)  

http://hta.lbg.ac.at/
https://ec.europa.eu/commission/presscorner/detail/en/ip_21_51
https://ec.europa.eu/commission/presscorner/detail/en/QANDA_20_2467


 

8. Valneva (I nacti vated virus ), in phase 3 RCTs . 

Out of t hese 8  coronavirus vacci nes , t he followi ng articles were published for  

7  vacci nes , wit h results related t o ear ly phases vacci ne trials (phase 1, 1/2 or 

phase 2) or phase 2/3 and phase 3 trials :  

1. Three on Moderna Therapeutics/NIAID vacci ne: a preli mi nar y 

report wit h the results from the phase 1 study (NCT04283461) [ 10],  

2. The results from t he expanded phase 1 st udy (NCT04283461) i n 

older adults [11] and 

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

4. Four on Novavax vacci ne: the results from t he phase 1/2 RCT  

(NCT04368988) [ 13];  

5. The results from phase 2 component of 1/2 RCT  (NCT04368988) 

trial [14]; and 

6. The preli mi nar y results from phase 2a/b i n South Africa 

(NCT04533399) [ 15] and 

7. Results from phase 3 RCT i n UK (EudraCT 2020-004123-16) [16] 

8. Ei ght on Oxford/Astra Zeneca vacci ne: a preli mi nar y report wit h t he 

results from phase 1/2 si ngle-bli nd, RCT (ISRCTN 

15281137/NCT04324606/EudraCT 2020-001072-15) [ 17],  

9. A report from t he sa me RCT, on subgr oups of volunteeres who were 

subsequesnt ly allocated t o recive a homologous full-dose or half-dose 

ChAdOx1 booster vacci ne 56 d followi ng pri me vacci nati on [18], 

10. Pooled i nteri m analysis phase 2/3 trials (ISRCTN89951424, 

NCT04324606, NCT04400838, and NCT04444674) [ 19], and 

11. Pooled pri mar y analysis phase 2/3 trials (ISRCTN89951424, 

NCT04324606, NCT04400838, and NCT04444674) [ 20], and 

12. Phase 2 component of phase 2/3 tri al COV002 (ISRCTN90906759, 

NCT04400838) [ 21];  

13. Phase 3 component of phase 2/3 trials (ISRCTN89951424, 

NCT04324606, NCT04400838, and NCT04444674) [ 22]; 

14. Phase 3 trial i n Sout h Africa (NCT04444674) [ 23] 

15. Explorat or y analysis of a RCT (NCT04400838) [ 24] 

16. Fi ve on BioNTech/Fosun Fharma/Pfizer vaccine: Three with results 

fr om t wo phase 1/2  trials on BNT162b1 vaccine, one in US 

(NCT04368728/EudraCT 2020-001038-36) [25],  and  

17. One i n Ger many (NCT04380701, EudraCT 2020-001038-36) [26] as 

well as  

18. Additional safety and immunogenicity results  from the US phase 1 

trial (NCT04368728/EudraCT 2020-001038-36) [52, 53] and 

19. One pi votal RCT effi cacy trial on BNT162b2 (NCT04368728) [ 27] 

and 

20. One RCT i n adolescent (NCT04368728) [28] 

21. Two on Janssen Pharmaceuticals/Johnson & Johnson vacci ne: 

i nteri m results of a phase ½ trial (NCT04436276)  [41] and 

22. Phase 3 RCT (NCT04505722) [29]  

23. One on CureVac: preli mi nar y results of phase 1 trial (NCT04449276) 

[ 30] and  
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24. One on Sanofi and GSK: interi m results of phase ½ trial 

(NCT04537208) [ 31]. 

Regulatory Guidances and position paper: 

On 09/07/2020, Medici nes Regulat or y Aut horities published t he report 

related t o phase 3 COVI D-19 vacci ne trials  [ 32]. They stressed t he need for 

lar ge phase 3 cli nical trials that enr oll many t housands of people, i ncludi ng 

those wit h under lyi ng medi cal conditi ons , t o generate relevant data for t he 

key target populati ons . Br oad agree ment was achieved t hat cli nical st udi es 

should be desi gned wit h stri ngent success criteria that would allow a 

convi nci ng de monstrati on of the effi cacy of COVI D-19 vacci nes .  

On Nove mber 11, 2020 EMA publishes safet y monit ori ng plan and gui dance 

on risk manage ment  planni ng for COVID-19 vacci nes , 

htt ps ://www.e ma.eur opa.eu/en/news /e ma-publishes -safet y-monit ori ng-plan-

gui dance-risk-manage ment -planni ng-covi d-19-vacci nes . 

On Apri l 7, 2021 EMA’s safet y commi ttee (PRAC) has concluded t hat unusual 

blood clots with low blood platelets s hould be listed as very rare si de effects 

of Vaxzevria (formerly COVID-19 Vaccine AstraZeneca). EMA is re mi ndi ng 

healt hcare professi onals and people recei vi ng t he vacci ne to re mai n aware of 

the possi bi lit y of ver y rare cases of blood clots combi ned wit h low levels of 

blood platelets occurri ng withi n 2 weeks of vacci nati on. So far , most of t he 

cases reported have occurred i n women under 60 years of age wit hi n 2 weeks 

of vacci nati on. Based on t he current ly avai lable evi dence, speci fi c risk fact ors 

have not been confir med. One plausi ble explanati on for the combi nati on of 

blood clots and low blood platelets is an i mmune response, leadi ng t o a 

conditi on si mi lar t o one seen someti mes i n patients treated wit h hepari n 

(hepari n i nduced t hrombocyt openi a, HI T). The PRAC has requested new 

st udies and a mend ments t o ongoi ng ones t o provi de more i nfor mati on and 

wi ll take any furt her acti ons necessar y, 

htt ps ://www.e ma.eur opa.eu/en/news /astrazenecas -covi d-19-vacci ne-e ma-

fi nds -possi ble-li nk-ver y-rare-cases -unusual-blood-c lots -low-blood. 

Followi ng t he assess ment of a safet y si gnal regardi ng cases of anaphylaxis 

(severe aller gic reacti ons ) with COVID-19 Vaccine AstraZeneca, PRAC has 

recommended an update to the product information t o include anaphylaxis 

and hypersensitivity (aller gic reacti ons ) as side effects i n secti on 4.8, wit h an 

unknown frequency, and t o update the existing warning t o reflect that cases 

of anaphylaxis have been reported. The update is based on a revi ew of 41 

reports of possi ble anaphylaxis seen a mong around 5 mi lli on vacci nati ons i n 

the United Ki ngdom. After careful review of t he data, PRAC consi dered t hat 

a li nk t o the vacci ne was li kely i n at least some of t hese cases , 

htt ps ://www.e ma.eur opa.eu/en/news /meeti ng-hi ghli ghts -

phar macovi gi lance-risk-assessme nt -commi ttee-prac-8-11-march-2021. 

On Apri l 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 vacci nated wit h Vaxzevria 

(previously COVID-19 Vaccine AstraZeneca). On June 11, 2021 EMA stated 

that EMA’s safet y committee (PRAC) has concluded t hat people who have 

previ ous ly had capi llar y leak syndr ome must not be vacci nated wit h 

Vaxzevria. The Commi ttee also concluded t hat capi llary leak syndr ome 

should be added t o the product i nfor mati on as a new side effect of the vaccine, 

t oget her wit h a warni ng t o raise awareness a mong healt hcare professi onals 

and patients of t his risk [35]. 
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As stated i n May 2021, PRAC is analysi ng dat a provi ded by t he mar keti ng 

aut horisati on holder of Vaxzevria on cases of Guillain-Barre syndrome (GBS) 

reported followi ng vacci nation. GBS is an i mmune syste m disorder t hat 

causes nerve i nfla mmati on and can result i n pai n, numbness , muscle 

weakness and di ffi cult y walki ng. GBS was i denti fied during t he mar keti ng 

aut horisati on process as a possi ble adverse event requiring speci fi c safet y 

monit ori ng acti vities . PRAC has requested t he marketing aut horisati on 

holder t o provi de furt her detai led data, i ncludi ng an analysis of all t he 

reported cases i n the context of t he next pande mi c summar y safet y report . 

PRAC wi ll conti nue its review and wi ll communi cate furt her when new 

i nfor mati on becomes avai lable , 

htt ps ://www.e ma.eur opa.eu/en/news /meeti ng-hi ghli ghts -

phar macovi gi lance-risk-assessme nt -commi ttee-prac-3-6-ma y-2021. 

PRAC has started a review of a safety signal t o assess reports of immune 

thrombocytopenia i n patients who recei ved any of t he three COVI D-19 

vacci nes : Comirnaty, COVID-19 Vaccine AstraZeneca and COVID-19 

Vaccine Moderna. 

PRAC has started a review of a safety signal t o assess reports of localised 

swelling after vaccination with COVID-19 vaccine Comirnaty i n people wit h 

a history of injections with dermal fillers (soft , gel-li ke substances i njected 

under the ski n), htt ps ://www.e ma.eur opa.eu/en/news /meeti ng-hi ghli ghts -

phar macovi gi lance-risk-assessme nt -commi ttee-prac-8-11-march-2021. On 

May 7, 2021 PRAC concluded that facial swelli ng i n people wit h a hist or y of 

i njecti ons wit h der mal fi llers should be i ncluded as a si de effect and 

recomme nded a change t o product infor mati on, 

htt ps ://www.e ma.eur opa.eu/en/news /meeti ng-hi ghli ghts -

phar macovi gi lance-risk-assessme nt -commi ttee-prac-3-6-ma y-2021. 

PRAC is assessei ng reports of myocarditis wit h Comirnaty and COVID-19 

Vaccine Moderna. On June 11, 2021 EMA stated that EMA’s safet y commi ttee 

(PRAC) is conti nui ng its assess ment of reports of myocarditis (i nfla mmati on 

of t he heart muscle) and pericarditis (i nfla mmati on of t he me mbrane ar ound 

the heart ) i n a s mall number of people followi ng vacci nati on with all COVI D-

19 vacci nes wit h conditi onal mar keti ng aut horisati on i n EU. For Comirnaty 

and COVID-19 Vaccine Moderna t he PRAC is reviewi ng cases of myocarditis 

and pericarditis i n the context of a safety signal, under an accelerated 

ti metable (fi nalisati on expected i n July). For Vaxzevria and COVID-19 

Vaccine Janssen, t he PRAC is reviewi ng t he cases i n the context of t he 

vacci nes ’ Monthly Summary Safety Reports, als o referred t o as pande mi c 

summar y safet y reports , which are compi led by t he marketi ng aut horisati on 

holders t o support ti mely and conti nuous benefit -risk evaluati ons of COVI D-

19 vacci nes used duri ng t he pande mi c [ 36]. 

On Apri l 9, 2021 PRAC has started a revi ew of a safet y si gnal t o assess reports 

of thromboembolic events (for mati on of blood clots , resulti ng i n t he 

obstructi on of a vessel) i n people who recei ved COVID-19 Vaccine Johnson & 

Johnson (Janssen). htt ps ://www.e ma.eur opa.eu/en/news /meeti ng-hi ghli ghts -

phar macovi gi lance-risk-assessme nt -commi ttee-prac-6-9-apri l-2021.  

On Apri l 20, 2021 PRAC concluded  that a warni ng about unus usal blood clots 

wit h low blood platelets should be added i n the product i nfor mati on. On May 

7, 2021 PRAC concluded t hat  product i nfor mati on wi ll also i nclude advi ce 

that patients who are diagnosed wit h thrombocyt openi a wit hi n three weeks of 

vacci nati on should be acti vely i nvesti gated for si gns of t hro mbosis . Patients 

who present wit h thromboe mbolis m wit hi n t hree weeks of vacci nati on should 

be evaluated for thrombocyt openi a. Thr ombosis wit h thr o mbocyt openi a 
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syndr ome wi ll be added as an ‘i mportant i denti fied risk’ i n the risk 

ma nage ment plan for the vacci ne. Furt her more, t he marketing aut horisati on 

holder wi ll pr ovi de a plan to furt her study t he possi ble under lyi ng 

mechanis ms for these very rare events , 

htt ps ://www.e ma.eur opa.eu/en/news /meeti ng-hi ghli ghts -

phar macovi gi lance-risk-assessme nt -commi ttee-prac-3-6-ma y-2021. 

On Apri l 13, 2021 FDA and CDC are recomme ndi ng a pause i n t he use of 

Johnson & Johnson (Janssen) COVI D-19 vacci ne out of an abundance of 

cauti on. htt ps ://www.fda.gov/news -events/press-announce ments/joi nt -cdc-

and-fda-state ment -johns on-johns on-covi d-19-vacci ne. On Apri l 23, 2021 t he 

use of t he vacci ne was resume d and FDA a mended t he e mer gency use 

aut hori zati on of t he Johns on & Johns on (Janssen) COVID-19 vacci ne t o 

i nclude i nfor mati on about a ver y rare and seri ous t ype of blood clot i n people 

who recei ve the vacci ne , htt ps://www.fda.gov/e mer gency-preparedness -and-

response/cor onavirus -disease-2019-covi d-19/janssen-covi d-19-vacci ne. 

On Febr uar y 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 t o consi der opti ons for additi onal testi ng and 

develop ment of vacci nes that are effecti ve agai nst new virus mut ati ons , t he 

Agency has requested all vaccine developers to i nvesti gate i f their vacci ne can 

offer protecti on agai nst any new variants , e.g., t hose i denti fied i n the United 

Ki ngdom - variant called B.1.1.7, Sout h Africa - B.1.351  and Brazi l - vari ant 

called P.1, and submit relevant data. EMA wi ll short ly publi sh a reflecti on 

paper that wi ll set out the data and st udies needed t o support adapt ati ons of 

the existi ng vacci nes to current or fut ure mut ati ons of SARS-CoV-2 i n t he 

Eur opean Uni on (EU). There are concerns that some of t hese mut ati ons could 

i mpact t o di fferent degrees the abi lit y of t he vacci nes to pr otect agai nst 

i nfecti on and disease. A reducti on i n protecti on fr om mi ld disease would 

however not necessari ly trans late i nt o a reducti on i n protecti on fr om seri ous 

for ms of t he disease and its co mpli cati ons , for which Agency need t o collect 

more evi dence [ 37]. 

Vaccine and SARS-CoV-2 variants (i n June 2021 new na mes gi ven by WHO) 

So far , st udies suggest that effecti veness may be reduced agi nst some SARS-

CoV-2 variants and more data are needed [ 15, 24, 38-51] [ 16, 52]. Current data 

related t o cli nical effecti veness and i n vitro neutralisati on, on Alpha (B.1.1.7),  

Beta (B.1.351) and Gamma (P.1) SARS-CoV-2 variants can be found i n Table 

2-2. Updated vacci nes wi ll be necessary t o eli mi nate the virus . Recent ly, i n 

additi on t o B.1.1.7, B.1.351 and P.1, t wo more SARS-CoV-2 variants , B.1.427 

and B.1.429, which were first detected i n Cali for ni a, have been shown t o be 

appr oxi mately 20% more trans mi ssi ble t han preexisti ng variants and have 

been classi fied by t he CDC as variants of concern. Current ly i n EU, vari ants 

of concern are B.1.1.7, B.1.351 and P.1 and Delta (B.1.617.2) .  

First reported i n Indi a i n Dece mber 2020, SARS-CoV-2 li neages Kappa 

(B.1.617.1), Delta (B.1.617.2) and B.1.617.3 have been i ncreasi ngly detected 

i n ot her countries . In the EU/EEA t here are i ndicati ons t hat the frequency of 

detecti on of bot h li neages B.1.617.1 and B.1.617.2 is i ncreasi ng. Current ly 

descri bed li neages B.1.617.1, B.1.617.2 and B.1.617.3 have disti nct mut ati on 

pr ofi les and warrant i ndi vi dual assess ment . Gi ven t he sti ll ver y li mited 

avai lable data wit h respect to t heir trans mi ssi bi lit y, disease severit y and 

i mmune escape potential relati ve t o ot her co-circulating SARS-CoV-2 

variants i n the EU/EEA, t he full i mpact of t hese li neages on publi c healt h is 

not yet possi ble t o assess . At this ti me, ECDC mai ntai ns its assess ment of 
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B.1.617.1, and B.1.617.3 as variants of interest and wi ll conti nue t o acti vely 

monit or the situati on [ 53]. 

Vaccine in development in children 

Cli nical trials are current ly under way t o test the Pfi zer , Moderna, Oxfor d-

AstraZeneca, Jansenn/Johns on&Johns on and Si novac vacci nes i n chi ldren 

[ 54-57]. Detai ls can be found i n Table 2-3.   

On May 3, 2021 EMA has started evaluati ng an application t o extend the use 

of t he COVI D-19 vacci ne Comirnaty t o i nclude 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 recomme nded granting an extension 

of indication for the COVI D-19 vacci ne Comirnaty t o i nclude children aged 

12 to 15 [ 61]. On June 08, 2021 EMA has started evaluati ng an application t o 

extend the use of t he COVI D-19 Vacci ne Moderna t o i nclude young people 

aged 12 to 17 [ 62]. 

Intranasal vaccines in development 

As of June 08, 2021, seven COVI D-19 i ntranasal vacci nes i n develop ment were 

found. Nasal deli ver y is easier for admi nistrati on, wit hout needles and and 

can be self admi nistered. Intranasal vacci nes could boost immune defenses i n 

muc osa. As exa mple , Oxfor d is launchi ng a phase 1 trial of a nasal spray 

COVI D-19 vacci ne, i ncludi ng 30 volunteers aged 18-40. The spray wi ll use t he 

sa me ChAdOx1 nCoV-19 compound as the AstraZeneca shot . Detai ls can be 

found i n 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] 
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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 

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


 

 

Table 2-3: COVID-19 Vaccines in development in children 

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.
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Table 2-4: Intranasal vaccine in development 

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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The reader is referred t o the ear li er versi on (V13_Apri l) for more detai ls on 

the Moderna vacci ne (COVID-19 Vaccine Moderna). 

Current data related t o cli nical effecti veness and i n 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. 

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]. 

 

 

 

The reader is referred t o the ear li er versi on (V13_Apri l) for more detai ls on 

the Vaxzevria, previ ous ly COVID-19 Vaccine AstraZeneca. 
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Madhi et al. 2021 [ 23] published results from RCT (NCT04444674) in South 

Africa. Partici pants 18 t o less than 65 years of age were assi gned i n a 1:1 rati o 

t o recei ve t wo doses of vacci ne contai ni ng 5×1010 viral particles or placebo 

(0.9% sodi um chlori de soluti on) 21 t o 35 days apart . Serum sa mples obt ai ned 

fr om 25 partici pants after the second dose were tested by pseudovirus and 

li ve-virus neutrali zati on assays agai nst the original D614G virus and the 

B.1.351 variant. The pri mary end poi nts were safet y and effi cacy of t he 

vacci ne agai nst laborat or y-confir med sympt omatic cor onavirus 2019 i llness 

(Covi d-19) more than 14 days after the second dose. Bot h t he pseudovirus and 

the li ve-virus neutrali zati on assays showed greater resistance t o t he B.1.351 

variant i n serum sa mples obtai ned fr om vacci ne reci pients than i n sa mples 

fr om placebo reci pients . In the pri mar y end-poi nt analysis , mi ld-t o-moderate 

Covi d-19 developed i n 23 of 717 placebo reci pients (3.2%) and i n 19 of 750 

vacci ne reci pients (2.5%), for an effi cacy of 21.9% (95% confi dence i nterval 

[ CI], −49.9 t o 59.8). Among the 42 partici pants wit h Covi d-19, 39 cases 

(92.9%) were caused by t he B.1.351 variant ; vacci ne effi cacy agai nst t his 

variant , analyzed as a secondary end poi nt , was 10.4% (95% CI , −76.8 t o 54.8). 

The i nci dence of seri ous adverse events was balanced bet ween t he vacci ne and 

placebo gr oups . t wo-dose regime n of t he ChAdOx1 nCoV-19 vacci ne di d not 

show pr otecti on agai nst mi ld-t o-moderate Covi d-19 due to t he B.1.351 

variant .  

Emar y et al. 2021 [ 24] published results from post-hoc analysis of t he effi cacy 

of t he adenoviral vect or vacci ne, ChAdOx1 nCoV-19 (AZD1222), revealed 

that laborat or y virus neutralizati on acti vit y by vacci ne-i nduced anti bodi es 

was lower agai nst B.1.1.7 variant. However , cli nical vacci ne effi cacy agai nst 

sympt omatic NAAT positi ve i nfecti on was good, wit h 70% (95% CI 44–85) 

for B.1.1.7 and 82% (68–89) for ot her li neages . 

Current data related t o cli nical effecti veness and i n vitro neutralisati on, on 

Alpha (B.1.1.7), Beta (B.1.351), Gamma (P.1) and Delta (B.1.617.2) can be 

found i n 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.   

 

 

 

The reader is referred t o the ear li er versi on (V13_Apri l) for more detai ls on 

the vacci nes developed by Bi oNTech and Pfi zer – Comirnaty.  

On May 3, 2021 EMA’s human medi ci nes commi ttee started an accelerated 

assess ment of data submitted on Comi rnat y, i ncludi ng results from a lar ge 
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ongoi ng cli nical st udy i nvolvi ng adolescents from 12 years of age, i n order t o 

deci de whet her t o recomme nd the extensi on of i ndicati on [ 59]. 

On May 10, 2021 FDA aut horised expanded t he e mer gency use aut hori zati on 

(EUA) for the Pfi zer -Bi oNTech COVI D-19 Vacci ne for the preventi on of 

COVI D-19 t o i nclude adolescents 12 t hrough 15 years of age [ 60]. 

Current data related t o cli nical effecti veness and i n 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. 

Real-world observational studies found hi gh effecti veness of t he BNT162b2 

Covi d-19 Vacci ne agai nst the B.1.1.7 (i n Israel: vacci ne effecti veness at 7 days 

or longer after the second dose was 95% agai nst SARS-CoV-2 i nfecti on, 97% 

agai nst sympt omatic COVID-19, 97% agai nst hospitalisati on, and 98% 

agai nst severe or critical disease) and B.1.351 variants : i n Qatar (esti mated 

effecti veness agai nst any docu mented i nfecti on wit h the B.1.1.7 variant was 

89.5% at 14 days or more after the second dose; effecti veness agai nst any 

documented i nfecti on wit h the B.1.351 variant was 75%; effecti veness agai nst 

severe, critical, or fatal disease wit h the B.1.1.7 and B.1.351 variants was ver y 

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]  publi shed results from ongoi ng multi nati onal, 

placebo-controlled, observer -bli nded trial (NCT04368728) in which 12-to-15-

year-old participants were randomly assi gned i n a 1:1 rati o t o recei ve t wo 

i njecti ons , 21 days apart , of 30 μg of BNT162b2 or placebo. Noni nferi orit y of 

the i mmune response t o BNT162b2 i n 12-t o-15-year -old partici pants as 

compared wit h that i n 16-t o-25-year old partici pants was an i mmunogeni cit y 

objecti ve. Safet y (react ogenicit y and adverse events) and effi cacy agai nst 

confir med cor onavirus disease 2019 (Covi d-19; onset , ≥7 days after dose 2) i n 

the 12-t o-15-year -old cohort were assessed. 2260 adolescents 12 t o 15 years of 

age recei ved i njecti ons ; 1131 recei ved BNT162b2, and 1129 recei ved placebo. 

As has been found i n ot her age gr oups , BNT162b2 had a favorable safet y and 

si de-effect profi le, wit h mainly transient mi ld t o-moderate react ogeni cit y 

(predomi nant ly i njecti on-site pai n [i n 79 t o 86% of partici pants], fati gue [i n 

60 t o 66%], and headache [in 55 t o 65%]); t here were no vacci ne related 

seri ous adverse events and few overall severe adverse events. The geometric 

mean rati o of SARS-CoV-2 50% neutrali zi ng titers after dose 2 i n 12-t o-15-

year -old partici pants relati ve t o 16-t o-25-year -old partici pants was 1.76 (95% 

confi dence i nterval [ CI ], 1.47 t o 2.10), which met the noni nferi orit y criteri on 

of a lower boundar y of t he two-si ded 95% confi dence i nterval greater t han 

0.67 and i ndicated a greater response i n the 12-t o-15-year -old cohort . Among 

partici pants wit hout evi dence of previ ous SARS-CoV-2 i nfecti on, no Covi d-

19 cases wit h an onset of 7 or more days after dose 2 were noted a mong 
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BNT162b2 reci pients , and 16 cases occurred a mong placebo reci pients . The 

observed vacci ne effi cacy was 100% (95% CI , 75.3 t o 100). 

 

 

 

The reader is referred t o the ear li er versi on (V13_Apri l) for more detai ls on 

the COVID-19 Vaccine J&J 

Sadoff et al. 2021[ 29] published results from an i nternati onal, randomi zed, 

double-bli nd, placebo-controlled, phase 3 trial, i n which adult partici pants 

were randomly assi gned i n a 1:1 rati o t o recei ve a si ngle dose of Ad26.COV2.S 

(5×1010 viral particles ) or placebo (ENSEMBLE,  NCT04505722). The per -

pr ot ocol populati on i ncluded 19,630 SARS-CoV-2–negati ve partici pants who 

recei ved Ad26.COV2.S and 19,691 who recei ved placebo. On t he basis of 

i nteri m sequenci ng data fr om 512 uni que RT-PCR–positi ve sa mples obt ai ned 

fr om 714 partici pants (71.7%) wit h SARS-CoV-2 i nfection, t he reference 

sequence ( Wuhan-Hu-1 i ncludi ng t he D614G mut ati on) was detected 

predomi nant ly i n the United States (190 of 197 sequences [ 96.4%]) and t he 

20H/501Y. V2 variant (also called B.1.351) was detected predomi nant ly i n 

Sout h Africa (86 of 91 sequences [94.5%]), whereas i n Brazi l, t he reference 

sequence was detected i n 38 of 124 sequences (30.6%) and t he reference 

sequence wit h the E484K mutati on (P.2 lineage) was detected i n 86 of 124 

sequences (69.4%).  

Ad26.COV2.S protected against moderate t o severe–critical Covi d-19 wit h 

onset at least 14 days after admi nistrati on (116 cases i n the vacci ne gr oup vs . 

348 i n the placebo gr oup; effi cacy, 66.9%; adjusted 95% confi dence i nterval 

[ CI], 59.0 t o 73.4) and at least 28 days after admi nistrati on (66 vs . 193 cases ; 

effi cacy, 66.1%; adjusted 95% CI, 55.0 t o 74.8). Vacci ne efficacy was hi gher 

agai nst severe–critical Covi d-19 (76.7% [adjusted 95% CI , 54.6 t o 89.1] for 

onset at ≥14 days and 85.4% [adjusted 95% CI , 54.2 t o 96.9] for onset at ≥28 

days ). Despite 86 of 91 cases (94.5%) i n Sout h Africa wit h sequenced virus 

havi ng t he 20H/501Y.V2 variant (als o called B.1.351), vacci ne effi cacy was 

52.0% and 64.0% agai nst moderate t o severe–critical Covid-19 wit h onset at 

least 14 days and at least 28 days after admi nistrati on, respecti vely, and 

effi cacy agai nst severe–critical Covi d-19 was 73.1% and 81.7%, respecti vely. 

React ogenicit y was hi gher with Ad26.COV2.S t han wit h placebo but was 

generally mi ld t o moderate and transient . The i nci dence of seri ous adverse 

events was balanced bet ween the t wo gr oups . Three deat hs occurred i n t he 

vacci ne gr oup (none were Covi d-19–related), and 16 i n the placebo gr oup (5 

were Covi d-19–related). 

Current data related t o cli nical effecti veness and i n 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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About the vaccine 

The Novavax COVI D-19 vacci ne bei ng developed by Novavax and co-

spons ored by CEPI [ 68] is a recombi nant protei n nanoparticle technology 

plat for m t hat is to generate anti gens deri ved from t he cor onavirus spi ke (S) 

pr otei n [69]. Matri x-M™ is Novavax patented saponi n-based adjuvant t hat 

has the potential t o boost the i mmune syste m by sti mulati ng t he entr y of 

anti gen-presenti ng cells i nto t he i njecti on site and enhanci ng anti gen 

presentati on i n local lymph nodes , boosti ng i mmune responses [70, 71]. 

Estimated timeline for approval 

The phase 1/2, randomi zed, placebo-controled, tri ple-bli nd, paralle l 

assi gnment cli nical trial (NCT04368988) i n 131 healt hy adults ai ms t o 

evaluate the i mmunogenicity and safet y of SARS-CoV-2 rS nanoparticle 

vacci ne wit h or wit hout Matrix-M adjuvant i n healt hy partici pants ≥ 18 t o 59 

years of age [ 72-75]. This RCT wi ll be conducted from May 15, 2020 t o July 

31, 2021. Esti mated Pri mar y Completi on Date is Dece mber 31, 2020.  

A phase 2b RCT trial (NCT04533399) ai ms t o evaluate the effecti veness and 

safet y i n  Sout h Africans adults ; 2904 partici pants are planned t o enr olled, 

wit h esti mated pri mar y completi on date i n Nove mber 2021 [ 75]. 

A phase 3 RCT (EUdraCT 2020-004123-16) is ongoi ng, i n healt hy adults i n 

the UK. Mai n ai m is to demonstrate the effi cacy of SARS-CoV-2 rS wit h 

Matri x-M1 adjuvant i n the preventi on of virologi cally confi r med (by 

polymerase chai n reacti on [ PCR]) t o SARS-CoV-2, sympt omati c COVI D-19, 

when gi ven as a 2-dose vacci nati on regi men, as compared t o placebo, i n 

serologi cally negati ve (t o SARS-CoV-2) adult partici pants . 9000 partici pants 

are planned t o enrolled. 

Results of publications 

A results from above menti oned randomi zed, placebo-controlled, phase 1/2 

trial t o evaluate the safet y and i mmunogeni cit y of t he rSARS-CoV-2 vacci ne 

(i n 5-μg and 25-μg doses , with or wit hout Matri x-M1 adjuvant , and wit h 

observers unaware of trial-group assi gnments) i n 131 healt hy adults were 

published [ 13]. In phase 1, vacci nati on comprised t wo i ntra muscular 

i njecti ons , 21 days apart . After randomi zati on, 83 partici pants were assi gned 

t o recei ve the vacci ne wit h adjuvant and 25 wit hout adjuvant , and 23 

partici pants were assi gned t o recei ve placebo. No seri ous adverse events were 

noted. Uns oli cited adverse events were mi ld i n most participants ; t here were 

no severe adverse events . The t wo-dose 5-μg adjuvanted regi men i nduced 

geometric mean anti -spi ke IgG (63,160 ELI SA units) and neutrali zati on 

(3906) responses that exceeded geometric mean responses i n convalescent 

serum fr om most ly sympt o matic Covi d-19 patients (8344 and 983, 

respecti vely).  

For mi ca et al. 2021 [ 14] publi shed, as prepri nt , results fr om phase 2 

component of above menti oned RCT (NCT04368988): partici pants were 

randomly assi gned t o recei ve eit her one or two i ntra muscular doses of 5-μg or 

25-μg NVX-CoV2373 or placebo, 21 days apart . Appr oxi mat ely 250 

partici pants each were assi gned t o one of four vacci ne groups or placebo. Of 

these, appr oxi mately 45% were older partici pants. React ogenicit y was 
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predomi nant ly mi ld t o moderate i n severit y and of short durati on (medi an 

<3 days ) after first and second vacci nati on wit h NVX-CoV2373, wit h hi gher 

frequencies and i ntensit y after second vacci nati on and wit h the hi gher dose, 

and occurred less frequent ly and was of lower i ntensit y i n older partici pants . 

The t wo-dose regi men of 5-μg NVX-CoV2373 i nduced robust geometric mean 

titer (GMT) IgG anti -spi ke protei n (65,019 and 28,137 EU/mL) and wi ld-t ype 

virus neutrali zi ng anti body (2201 and 981 titers) responses i n younger and 

older partici pants, respecti vely, wit h seroconversi on rates of 100% i n bot h age 

gr oups . 

On Januar y 28, 2021 Novavax, Inc.  announced  that NVX-CoV2373, its 

pr otei n-based COVI D-19 vacci ne candi date, met the pri mary endpoi nt , wit h 

a vacci ne effi cacy of 89.3%, i n its phase 3 cli nical trial conducted i n 

the United Ki ngdom. The st udy assessed effi cacy duri ng a peri od wit h hi gh 

trans mi ssi on and wit h a new UK variant strain of t he virus e mer gi ng and 

circulati ng wi dely. It was conducted i n part nershi p wit h 

the UK Government ’s Vacci nes Taskforce. Novavax also announced 

successful results of its phase 2b st udy conducted i n Sout h Africa i n whi ch 

appr oxi mately 90% of COVID-19 cases attri buted t o South Africa escape 

variant:  60% efficacy for the preventi on of mi ld, moderate and severe 

COVI D-19 disease was observed [ 76]. 

Heat h et al. 2021  [16] published results as prepri nt from t his phase 3 RCT i n 

UK menti oned above (EudraCT 2020-004123-16): A total of 15,187 

partici pants were randomi zed, of whom 7569 recei ved NVXCoV2373 and 

7570 recei ved placebo. NVX-CoV2373 was 89.7% (95% confi dence i nterval, 

80.2 t o 94.6) effecti ve i n preventi ng Covi d-19, wit h no hos pitalisati ons or 

deat hs reported. There were fi ve cases of severe Covi d-19, all i n t he placebo 

gr oup. Post hoc analysis revealed effi cacies of 96.4% (73.8 t o 99.5) and 86.3% 

(71.3 t o 93.5) agai nst the prot ot ype strai n and B.1.1.7 variant, respecti vely. 

Vacci ne effi cacy was si mi lar across subgr oups , i ncludi ng partici pants wit h 

comor bi dities and t hose ≥65 years old. React ogenicit y was generally mi ld and 

transient . The i nci dence of seri ous adverse events was low and si mi lar i n t he 

t wo groups . 

Shi nde et al. 2021 [ 15] publi shed as prepri nt , and t hen as scienti fi c 

publi cati on [ 77] preliminary results fr om phase 2a/b RCT in South Africa,: a 

t otal of 4387 partici pants were randomi zed and dosed at least once, 2199 wit h 

NVX-CoV2373 and 2188 with placebo. Vacci ne effi cacy was 49.4% (95% 

confi dence i nterval [ CI ]: 6.1 t o 72.8). Effi cacy i n HI V-negati ve partici pants 

was 60.1% (95% CI : 19.9 t o 80.1), and di d not di ffer by baseli ne serostat us . Of 

the pri mar y endpoi nt cases wit h avai lable whole genome sequenci ng, 38 

(92.7%) of 41 were the B.1.351 variant . Post -hoc vacci ne effi cacy agai nst 

B.1.351 was 51.0% (95% CI : - 0.6 t o 76.2) i n HI V-negati ve partici pants . 

Preli mi nar y local and syste mic react ogeni cit y events were more common i n 

the vacci ne gr oup; seri ous adverse events were rare i n bot h groups . 

Current data related t o cli nical effecti veness and i n 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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About the vaccine 

The vacci ne candi date CVnCoV, developed by CureVac, is a prota mi ne-

complexed mRNA-based vacci ne expressi ng undisclosed SARS-CoV-2 

pr otei n(s ). Each CureVac product is a tai lored molecular creati on t hat 

contai ns 5’ and 3’ untrans lated regi ons and t he open reading fra me t o make 

sure trans lati on of t he messenger RNA (mRNA) sequence results i n 

appr opriate levels of proteins i n the body. This means that CureVac’s 

technology uses mRNA as a data carrier i n order t o trai n the human body t o 

pr oduce i deal levels of proteins . Thereby t he i mmune syste m is sti mulated 

and can respond t o anti gens [78, 79]. 

CureVac and Bayer joi nt forces i n Januar y 2021 on COVI D-19 vacci ne 

candi date CVnCoV t o ra mp up t he producti on and distributi on of vacci ne. 

Vacci ne re mai ns stable and wit hi n defi ned speci ficati ons for at least three 

mont hs when st ored at a standard refri gerat or te mperat ure of +5°C (+41°F) 

and for up t o 24 hours as ready-t o-use vacci ne when st ored at room 

te mperat ure, htt ps ://www.curevac.com/en/covi d-19/.  

Estimated timeline for approval 

Phase 1 (NCT04449276) st udy  ai ms t o evaluate the safet y and react ogeni cit y 

pr ofi le after 1 and 2 dose admi nistrati ons of CVnCoV at di fferent dose levels . 

Is is funded by Coaliti on for Epi de mi c Preparedness Innovati ons (CEPI ), and 

located i n Belgi um and Germa ny. More then 250 healt hy partici pants are 

enr olled i n the trial. Preli mi nar y results reported as prepri nt i n Nove mber 

2020 strongly supported t he decisi on t o advance a 12µg dose i n the pi vot al 

phase 2b/3 st udy [ 30], htt ps ://www.curevac.com/en/covi d-19/.  

Phase 2, RCT (NCT04515147) i nitiated i n Septe mber 2020 ai ms t o evaluate 

the safet y and react ogenicit y profi le after 1 and 2 dose ad mi nistrati ons of 

i nvesti gati onal SARS-CoV-2 mRNA vacci ne (CVnCoV) at di fferent dose 

levels and t o evaluate the hu moral i mmune response after 1 and 2 dose 

ad mi nistrati ons of CVnCoV. 691 partici pants are planned to be enr oll i n t he 

trial, wit h esti mated st udy completi on date i n Nove mber 2021 [ 75]. 

Pi vot al phase 2b/3 st udy (NCT04652102/EUdraCT 2020-00399822), i nitiated 

i n Dece mber 2020, assesses a 12µg dose of CVnCoV i n t wo parts : an i nitial 

phase 2b trial which is expected t o sea mless ly mer ge i nt o a phase 3 effi cacy 

trial. Bot h t he phase 2b and phase 3 trials are randomi zed, obser ver -bli nd, 

placebo-controlled st udi es i n adults over 18 years of age or older . Whi le t he 

objecti ve of t he phase 2b st udy is to furt her characteri ze t he safet y, 

react ogenicit y and i mmunogeni cit y of CVnCoV, t he phase 3 assesses CVnCoV 

effi cacy. Subjects wi ll be enr olled at multi ple sites and vacci nati ons follow a 

t wo-dose schedule on day 1 and day 29 of either CVnCoV or a placebo. In 

t otal, more than 35,000 partici pants wi ll be i ncluded i n the phase 2b/3 

HERALD st udy at multiple sites i n Eur ope and Lati n America, 

htt ps ://www.curevac.com/en/covi d-19/. 

A phase 3 RCT (NCT04674189) ai ms t o evaluate the safet y and 

i mmunogeneit y of CVnCoV vacci ne i n adult healt h care workers i n Ger many. 

Esti mated enr ollments is 2520 partici pants, wit h esti mated pri mar y 

completi on date i n June 2021 [ 75]. 
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Results of publications 

Preliminary results related t o phase 1 (NCT04449276) reported as  preprint i n 

Nove mber 2020 showed t hat two doses of CVnCoV rangi ng from 2 μg t o 12 μg 

per dose, admi nistered 28 days apart were safe. No vacci ne-related seri ous 

adverse events were reported. There were dose-dependent i ncreases in 
frequency and severit y of solicited syste mi c adverse events , and t o a lesser 

extent of local reacti ons , but the majorit y were mi ld or moderate and transient 

i n durati on. Medi an titers measured i n assays t wo weeks after the second 12 

μg dose were comparable t o the medi an titers observed i n convalescent sera 

fr om COVI D-19 patients . Seroconversi on (defi ned as a 4-fold i ncrease over 

baseli ne titer) of virus neutrali zi ng anti bodi es t wo weeks after t he second 

vacci nati on occurred i n all partici pants who recei ved 12 μg doses [30]. 

Current data related t o cli nical effecti veness and i n 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.   

 

 

 

About the vaccine 

In Apri l 2020, Sanofi and GSK  agreed t o develop an adjuvanted vacci ne for 

COVI D-19, usi ng i nnovati ve technology fr om bot h compani es . Sanofi 

through its S-pr otei n COVID-19 anti gen, based on reco mbi nant DNA 

technology (t his technology has produced an exact genetic mat ch t o protei ns 

found on t he sur face of t he virus , and t he DNA sequence encodi ng t his 

anti gen has been combi ned i nt o the DNA of t he baculovirus expressi on 

plat for m, t he basis of Sanofi ’s licensed recombi nant i nfluenza pr oduct i n t he 

US). GSK t hr ough its proven pande mi c adjuvant technology which can be of 

particular i mportance i n a pande mi c situati on si nce it may reduce the a mount 

of vacci ne protei n required per dose, allowi ng more vacci ne doses t o be 

pr oduced and t herefore contributi ng t o protect more people. Develop me nt of 

the recombi nant -based COVID-19 vacci ne candi date is bei ng supported 

through fundi ng and a collaborati on wit h the Bi omedi cal Advanced Research 

and Develop ment Aut horit y (BARDA), part of t he offi ce of t he Assistant 

Secretary for Preparedness and Response at the U.S. Depart ment of Healt h 

and Human Ser vices , htt ps ://www.sanofi .com/en/medi a-r oom/press -

releases/2020/2020-04-14-13-00-00. Vacci ne could be kept i n standar d 

refri gerat ors , maki ng it easier to distri bute. 

Estimated timeline for approval 

On Dece mber 11, 2020 Sanofi and GSK announced a delay in t heir adjuvant ed 

recombi nant protei n-based COVI D-19 vacci ne progra m t o i mpr ove i mmune 

response i n older adults . htt ps ://www.sanofi .com/en/medi a-r oom/press -

releases/2020/2020-12-11-07-00-00. 
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Phase 1/2 study 

The i nteri m RCT, phase 1/2 results (NCT04537208, as prepri nt , and now as 

scienti fi c publi cati on) showed a level of neutralisi ng anti body titers after t wo 

doses comparable t o sera fr om patients who recovered fro m COVI D-19, a 

balanced cellular response in adults aged 18 t o 49 years, but i nsuffi cient 

neutralisi ng anti body titers i n adults over the age of 50. The candi date showed 

transient but hi gher than expected levels of react ogenicit y li kely due t o t he 

subopti mal anti gen for mulation, wit h no seri ous adverse events related t o t he 

vacci ne candi date. The most favorable results were observed i n t he gr oup 

whi ch tested t he hi ghest anti gen concentrati on, combi ned wit h t he GSK 

adjuvant , showi ng neutralisation titers i n 88% of partici pants. Seroconversi on 

was observed i n 89.6% of t he 18 t o 49 age gr oup; 85% i n the >50 age gr oup; 

and 62.5% i n the >60 age gr oup [ 31] [ 80]. 

Phase 2b and phase 3 studies 

The Compani es i nitiate a phase 2b st udy wit h an impr oved anti gen 

for mulati on i n Febr uar y 2021. On May 17, 2021 Sanofi and GSM announced 

i n a press release that  adjuvanted recombi nant COVI D-19 vacci ne candi date 

achi eved strong rates of neutrali zi ng anti body responses , in li ne wit h t hose 

meas ured i n people who have recovered from COVI D-19, in all adult age 

gr oups i n a phase 2 st udy with 722 volunteers .  The phase 2 i nteri m results 

showed 95% t o 100% seroconversi on followi ng a second i njecti on i n all age 

gr oups (18 t o 95 years old) and across all doses , wit h accept able t olerabi lit y 

and wit h no safet y concerns . Overall, t he vacci ne candi date elicited strong 

neutrali zi ng anti body levels that were comparable t o those generated by 

nat ural i nfecti on, wit h hi gher levels observed i n younger adults (18 t o 59 years 

old). After a si ngle i njecti on, hi gh neutrali zi ng anti body levels were generated 

i n partici pants wit h evi dence of pri or SARS-CoV-2 i nfecti on, suggesti ng 

strong potential for develop ment as a booster vacci ne. Based on these positi ve 

phase 2 i nteri m results , t he compani es i nitiates a global phase 3, randomi zed, 

double-bli nd st udy wit h the 10μg dose, i n combi nati on wit h GSK’s pande mi c 

adjuvant . This phase 3 trial is expected t o enroll more than 35000 adult 

partici pants from a br oad range of countries and wi ll assess the effi cacy of t wo 

vacci ne for mulati ons i ncludi ng t he D614 ( Wuhan) and B.1.351 (Sout h 

African) variants .  

In parallel, t he compani es intend t o conduct booster studi es wit h vari ous 

variant for mulati ons i n order to assess the abi lit y of a lower dose of t he vacci ne 

t o generate a strong booster response regardless of t he i nitial vacci ne plat for m 

recei ved. Pendi ng positi ve phase 3 outcomes and regulat or y reviews , t he 

vacci ne is expected t o be approved i n the fourt h quarter of 2021 [ 81]. 

Current data related t o cli nical effecti veness and i n 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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About the vaccine 

Valneva vaccine candidate VLA2001 consists of i nacti vated whole virus 

particles of SARS-CoV-2 with hi gh S-pr otei n densit y, i n combi nati on wit h 

t wo adjuvants , alum and CpG 1018. This adjuvant combi nati on has 

consistent ly i nduced hi gher anti body levels i n precli nical experi ments t han 

alu m-only for mulati ons and shown a shi ft of t he i mmune response t owar ds 

Th1. VLA2001 is produced on Valneva’s established Vero-cell plat for m, 

leveragi ng t he manufact uri ng technology for Valneva’s licensed Japanese 

encephalitis vacci ne, IXI ARO®. The process , which has already been 

upscaled t o fi nal i ndustrial scale, i ncludes i nacti vati on wit h BPL t o preserve 

the nati ve struct ure of t he S-protei n.  

VLA2001 is expected t o confor m wit h standard cold chai n require ments (2-8° 

C). 

Estimated timeline for approval 

Valneva i nitiated phase 1/2 cli nical st udy i n Dece mber 2020; randomi sed, 

double bli nd trial evaluati ng the safet y and i mmunogeni cit y for three dose 

levels i n appr oxi mately 150 healt hy adults . The pri mar y endpoi nt read-out 

wi ll be t wo weeks after completi on of t he t wo-dose pri mary i mmuni zati on 

(day 0, 21). Subject t o analysis of t his data, additi onal trials are expected t o 

comme nce i mmedi ately t hereafter . A t otal of 150 healt hy adults aged 18 t o 55 

years have been recruited. Initial results are expected i n Apri l 2021, 

htt ps ://valneva.com/press -release/valneva-comme nces -manufact uri ng-of-its-

i nacti vated-adjuvanted-covi d-19-vacci ne-completes -phase-1-2-st udy-

recruit ment /. 

On 6 Apri l 2021, Valneva announced  results from above me nti oned RCT, 

suggested the vacci ne is i mmunogeni c, wit h more t han 90% of all st udy 

partici pants developi ng si gnifi cant levels of anti bodi es t o the SARS-CoV-2 

virus spi ke protei n across three dose gr oups tested. In the hi gh dose gr oup, 

after two doses , anti body titres were at or above levels for a panel of 

convalescent sera, 2021 https ://valneva.com/press -release/valneva-reports-

positi ve-phase-1-2-data-for -its-i nacti vated-adjuvanted-covi d-19-vacci ne-

candi date-vla2001/. 

The Company current ly plans t o i nclude more than 4,000 partici pants i n 

additi onal trials , which it beli eves could support an initial regulat or y 

appr oval as soon as the fourt h quarter of 2021. 

Current data related t o cli nical effecti veness and i n 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.   

 

 

 

The reader is referred t o the ear lier versi on (V09_Dece mber 2020, subsecti on 

2.5) for more detai ls on t he inacti vated CoronaVac vaccine developed by 

Sinovac Life Sciences Co., Ltd. 
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On May 4, 2021, EMA’s huma n medi ci nes commi ttee has started a rolling 

review of COVI D-19 Vacci ne (Vero Cell) Inacti vated, developed by Si novac 

Li fe Sciences Co., Lt d. The EU appli cant for this medici ne is Li fe'On S.r .l [ 9]. 

Han  et al. 2021 [ 82] published results (as prepri nt ) fr om randomi sed, double-

bli nd, placebo-controlled phase 1/2 cli nical trial of Cor onaVac i n healthy 

children and adolescents aged 3-17 years old i n Zanhuang (Hebei , Chi na) 

(NCT04551547). Cor onaVac was well t olerated and induced strong 

neutralisi ng anti body responses i n chi ldren and adolescents aged 3-17 years . 

Vacci ne (i n 0·5ml alu mi nu m 10 hydr oxi de adjuvant ) or placebo (adjuvant 

only) was gi ven by i ntra muscular i njecti on i n t wo doses (day 0 and day 28). 

Phase 1 trial was conducted in 71 partici pants wit h an age de-escalati on i n 

tree groups and dose-escalation i n t wo blocks (1.5ug or 3ug per i njecti on). 

Wi t hi n each block, partici pants were randomly assi gned (3:1) usi ng block 

randomi sati on t o recei ve CoronaVac or placebo. In phase 2, 480 partici pants 

were randomly assi gned (2:2:1) usi ng block randomi sati on to recei ve eit her 

Cor onaVac at 1.5ug or 3ug per dose, or placebo. The pri mary safet y endpoi nt 

was adverse reacti ons wit hi n 28 days after each i njecti on in all partici pants 

who recei ved at least one dose. The pri mar y i mmunogeni cit y  endpoi nt was 

seroconversi on rate at 28 days after the second i njecti on and its GMT as t he 

secondar y endpoi nt .  

This study is ongoi ng and is registered wit h Cli nicalTri als .gov 

(NCT04551547). 500 partici pants recei ved at least one dose of vacci ne or 

placebo (n=71 for phase 1 and n=479 for phase 2; safet y populati on). In t he 

combi ned safet y profi le of phase 1 and phase 2, any adverse reacti ons wit hi n 

28 days after i njecti on occurred i n 56 (26%) of 219 participants i n t he 1·5ug 

gr oup, 63 (29%) of 217 i n the 3ug gr oup and 27 (24%) of 114 i n t he placebo 

gr oup, wit hout si gni ficant di fference. Most adverse reactions were mild and 

moderate i n severit y and i njecti on site pai n (73[ 13%]) of 550 partici pants was 

the most frequent ly reported event . As of March 12, 2021, only one seri ous 

adverse event has been reported, which was consi dered unrelated t o 

vacci nati on. In phase 1, seroconversi on after the second dose was obser ved i n 

27 of 27 partici pants (100.0% [ 95%CI 87.3-100.0]) i n the 1.5ug gr oups and 26 

of 26 partici pants (100.0% [ 86.8-100.0]) i n the 3ug gr oup, with the geometric 

mean titers of 55.0 (95%CI 38.9-77.9) and 117.4 (87.8-157.0). In phase 2, 

seroconversion was seen i n 180 of 186 partici pants (96.8% [93.1-98.8]) i n t he 

1.5ug gr oup and 180 of 180 partici pants (100.0% [ 98.0-100.0]) i n t he 3ug 

gr oup, wit h the geometric mean titers of 86.4 (73.9-101.0) and 142.2 (124.7-

162.1). There were no detectable anti body responses i n the placebo gr oups . 

Current data related t o cli nical effecti veness and i n 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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On May 5, 2021 t he European Commission proposed EU Strategy for the 

development and availability of COVID-19 therapeutics, t o support t he 

develop ment and avai labi lity of much-needed COVI D-19 t herapeutics , 

i ncludi ng for the treat ment of ‘long COVI D'. This Strategy covers t he full 

li fecycle of medi ci nes : fr om research, develop ment and ma nufact uri ng t o 

pr ocure ment and deployment . It i ncludes clear acti ons and targets i n t he 

research, develop ment and i nnovati on; access t o and swi ft appr oval of cli nical 

trials ; scanni ng for candi date therapeutics ; supply chai ns and deli ver y of 

me di ci ne; regulat or y flexi bilit y; joi nt procure ment and fi nanci ng and 

i nternati onal cooperati on to make medi ci ne avai lable t o all, 

htt ps ://ec.eur opa.eu/commi ssi on/presscorner /detai l/en/I P_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 pr ocedure: 

it is indicated i n adults and adolescents (from 12 years of age and weighing at 

least 40 kg) who require supplemental oxygen therapy. In all cases , t he 

recomme nded dose i n adults and adolescents is  6 milligrams once a day for 

up to 10 days. 

In current  WHO living guidance t he WHO panel made t wo 

recomme ndati ons : a strong recommendation (based on moderate certai nt y 

evi dence) for systemic (i .e. i ntravenous or oral) corticosteroid therapy (e .g. 6 

mg of dexa met hasone orally or i ntravenous ly dai ly or 50 mg of hydr ocortisone 

i ntravenous ly ever y 8 hours ) for 7 t o 10 days i n patients with severe and 

critical COVID-19, and a conditional recommendation (based on low 

certai nt y evi dence) 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 mg per day for up t o 10 days ) in patients wit h 

COVI D-19 who are mechani cally venti lated (AI) and in patients wit h 

COVI D-19 who require supple mental oxygen but who are not mechani cally 

venti lated (BI). The Panel recommends against usi ng dexa met has one i n 

patients wit h COVI D-19 who do not require supple mental oxygen (AI). I f 

dexa met hasone is not avai lable, t he Panel recommends using alternati ve 

glucocorticoi ds such as prednisone, methylprednisolone, or hydrocortisone 

(AIII). 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 mdesi vir (Veklur y) is an anti viral medi ci ne for syste mi c use which recei ved 

a conditional marketing authorisation i n EU. It is indicated for the treat ment 

of cor onavirus disease 2019 (COVID-19) i n adults and adolescents (aged 12 

years and older wit h body wei ght at least 40 kg) wit h pneumonia requiring 

supplemental oxygen. On June 11, 2021 EMA stated that  PRAC has 

recomme nded a change to the product information to include sinus 

bradycardia as an adverse reaction of unknown frequency for t his medi ci ne. 

The FDA approved re mdesi vir for use i n adult and pediatric patients 12 years 

of age and older and wei ghi ng at least 40 ki logra ms (about 88 pounds ) for t he 

treat ment of COVID-19 requiring hospitalisation. 

Current WHO living guidance on re mdesi vir for COVI D-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 Panel i ssued new recomme ndati ons 

on re mdesi vir treat ment for patients wit h COVI D-19: There are unsuffi cient 

data t o recomme nd eit her for or agai nst the routi ne use of re mdesi vir i n 

hospitalised but does not require supple ment al oxygen. For patients at hi gh 

risk of disease progressi on, t he use of re mdesi vir may be appr opriate. 

Remdesivir is recommended for use in hospitalised patients who require 

supplemental oxygen (BIIa); Dexamethasone plus remdesivir (e.g., for 

patient who required i ncreasi ng a mounts of supple ment al oxygen) (BIII); 

Dexamethasone (e.g., when co mbi nati on t herapy wit h re mdesi vir cannot be 

used or is not avai lable) (BI). For hospitali zed patients with COVI D-19 who 

require oxygen deli ver y t hrough a hi gh-flow device or , noni nvasi ve 

venti lati on.Use one of t he followi ng opti ons : Dexamethasone (AI); 

Dexamethasone plus remdesivir (e.g., for patients who require i ncreasi ng 

a mounts of oxygen) (BIII). For patients who were recent ly hospitalised wit h 

rapi dly i ncreasi ng oxygen needs and syste mi c i nfla mmati on: Add tocilizumab 

t o one of t he t wo opti ons above (BIIa). 

For hospitalised patients with COVI D-19 who require i nvasi ve mechani cal 

venti lati on or extracorporeal me mbrane oxygenati on: Dexamethasone (AI). 

For patients who are wit hin 24 hours of admi nistration t o t he ICU 

dexamethasone plus tocilizumab (BIIa).  

Baricitinib 

The  FDA recent ly issued an emergency use authorization (EUA) for t he Janus 

ki nase i nhi bit or baricitinib to be used in combination with remdesivir i n 

patients  with COVID-19 who require oxygen or ventilatory support. 

The  US COVID-19 Treatment Guidelines Panel reco mme nds  usi ng 

eit her baricitinib (BIIa) or tocilizumab (BIIa) (listed alphabetically) i n 

combi nati on wit h dexamethasone alone or dexamethasone plus 

remdesivir for the treat ment of COVI D-19 i n hospitalised patients on hi gh-

flow oxygen or noni nvasi ve venti lati on who have evi dence of cli nical 

pr ogressi on or i ncreased markers of i nfla mmati on. There is i nsuffi cient 

evi dence for the Panel t o recomme nd eit her for or agai nst the use of 

bariciti ni b i n combi nati on with dexa met hasone for the treatme nt of COVI D-

19 i n hospitalised patients who require i nvasi ve mechanical venti lati on.  

The Panel recommends against t he use of baricitinib i n combi nati on 

wit h tocilizumab for the treat ment of COVI D-19, except i n a cli nical 

http://hta.lbg.ac.at/
https://www.ema.europa.eu/en/glossary/prac
https://www.ema.europa.eu/en/glossary/product-information


 

 

trial (AIII). There is i nsuffi cient evi dence for the Panel t o recomme nd eit her 

for or agai nst the use of bariciti ni b for the treat ment of COVID-19 i n chi ldren. 

Casirivimab and imdevimab (REGN-COV2) 

The U.S. Food and Drug Administration issued an emergency use 

authorization (EUA) for casiri vi mab and i mdevi mab (REGN-COV2) t o be 

ad mi nistered t oget her 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 ms [about 88 pounds ]) wit h positi ve results of direct SARS-CoV-2 viral 

testi ng and who are  at high risk for progressing to severe COVID-19. 

On February 26, 2021 EMA stated that the CHMP has completed its revi ew 

t o provi de a harmonised scientific opinion at EU level t o support nati onal 

decisi on maki ng on t he possi ble use of t he anti bodi es before a formal 

authorisation is issued. The Agency concluded t hat the combi nati on (REGN-

COV2) can be used for the treat ment 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 combi nati on anti -SARS-CoV-2 monoclonal anti bodi es t o treat 

out patients wit h mi ld t o moderate COVI D-19 who are at high risk of cli nical 

pr ogressi on, as defi ned by t he Emer gency Use Aut hori zati on (EUA) criteria 

(li sted i n alphabetical order ): 

Bamlanivimab plus etesevimab; or Casirivimab plus imdevimab; or 

Sotrovimab. 

There are current ly no comparative data t o deter mi ne whet her there are 

di fferences i n cli nical effi cacy or safet y bet ween casirivimab plus imdevimab 

and bamlanivimab plus etesevimab or sotrovimab.  

The Panel recommends against t he use of anti-SARS-CoV-2 monoclonal 

antibodies for patients who are hospitali zed because of COVI D-19, except i n 

a cli nical trial (AIIa). However , t heir use should be considered for persons 

wit h mi ld t o moderate COVI D-19 who are hospitali zed for a reason ot her t han 

COVI D-19 but who ot her wise meet 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 investi gati onal monoclonal anti body t herapy 

ba mlani vi mab (previ ous ly LY-CoV555), when admi nistered alone, for t he 

treat ment of mild-to-moderate COVID-19 i n adult and pediatric patients due 

t o sustai ned i ncrease of SARS-CoV-2 viral variants that are resistant t o 

ba mlani vi mab alone resulti ng in the i ncreased risk for treatme nt fai lure .  

On Febr uar y 9, 2021 t he FDA issued an EUA for bamlanivimab and 

etesevimab administered together for the treat ment of mild to moderate 

COVID-19 i n adults and pediatric patients (12 years of age or older wei ghi ng 

at least 40 ki logra ms [about 88 pounds ]) who test positi ve 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 t hat the CHMP has completed its revi ew 

started i n Febr uar y 2021, t o pr ovi de a harmonised scientific opinion at EU 

level t o support nati onal decisi on maki ng on t he possi ble use of t he anti bodi es 

before a formal authorisation is issued. The Agency concluded t hat 

bamlanivimab monotherapy and bamlanivimab and etesevimab combination 

can be used t oget her t o treat confir med COVI D-19 i n 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 combi nati on anti -SARS-CoV-2 monoclonal anti bodi es t o treat 

out patients wit h mi ld t o moderate COVI D-19 who are at high risk of cli nical 

pr ogressi on, as defi ned by t he Emer gency Use Aut hori zati on (EUA) criteria 

(li sted i n alphabetical order ):  

Bamlanivimab plus etesevimab; or Casirivimab plus imdevimab; or 

Sotrovimab. 

The Panel recommends against t he use of anti-SARS-CoV-2 monoclonal 

antibodies for patients who are hospitali zed because of COVI D-19, except i n 

a cli nical trial (AIIa). However , t heir use should be considered for persons 

wit h mi ld t o moderate COVI D-19 who are hospitali zed for a reason ot her t han 

COVI D-19 but who ot her wise meet the EUA criteria. 

Sotrovimab (VIR-7831) 

On May 21, 2021 EMA stated that the CHMP has completed its review started 

i n Apri l 2021, t o provi de a harmonised scientific opinion at EU level t o 

support nati onal decisi on maki ng on t he possi ble use of t he anti bodi es before 

a formal authorisation is issued. EMA concluded t hat sotrovi mab can be used 

t o treat confir med COVI D-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 combi nati on anti -SARS-CoV-2 monoclonal anti bodi es t o treat 

out patients wit h mi ld t o moderate COVI D-19 who are at high risk of cli nical 

pr ogressi on, as defi ned by t he Emer gency Use Aut hori zati on (EUA) criteria 

(li sted i n alphabetical order ): 

Bamlanivimab plus etesevimab; or Casirivimab plus imdevimab; or 

Sotrovimab. 

The Panel recommends against t he use of anti-SARS-CoV-2 monoclonal 

antibodies for patients who are hospitali zed because of COVI D-19, except i n 

a cli nical trial (AIIa). However , t heir use should be considered for persons 

wit h mi ld t o moderate COVI D-19 who are hospitali zed for a reason ot her t han 

COVI D-19 but who ot her wise meet the EUA criteria. 

Regdanvimab (Regkirona) 

On 26 March 2021 EMA announced t hat CHMP has completed a revi ew of 

Celltri on’s monoclonal anti body regdanvi mab (CT-P59) t o support national 

authorities who may deci de on t he use of t his medici ne for COVI D-19 pri or 

t o aut horisati on. EMA concluded t hat regdanvi mab can be used for t he 

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 COVID19. 
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Convalescent plasma 

On February 4 2021, FDA announced t hat for mer EUA i s being revised t o 

aut hori ze only the use of high titer COVID-19 convalescent plasma, for t he 

treat ment of hospitalised patients wit h COVI D-19, early in the disease course 

and t hose hospitalised wit h impaired humoral immunity. 

Tocilizumab 

RECOVERY Collaborative Group published results fr om the RECOVERY 

trial related t o t oci li zumab ar m: t oci li zumab i mpr oved survi val and ot her 

cli nical outcomes i n severe and critical COVI D-19 patients . These benefits 

were seen regardless of t he level of respirat or y support and were additi onal t o 

the benefits of syste mi c corticosteroi ds . 

The US COVID-19 Treatment Guidelines Panel recomme nds t he use 

of tocilizumab (si ngle i ntravenous dose of 8 mg/kg of act ual body wei ght , up 

t o 800 mg) in combination with dexamethasone (6 mg dai ly for up t o 10 

days ) i n certai n hospitalised patients who are exhi biti ng rapi d respirat or y 

decompensati on due t o COVID-19. The patients i ncluded in t his populati on 

are: Recent ly hospitalised patients who have been admitted to the i ntensi ve 

care unit (ICU) wit hi n the pri or 24 hours and who require i nvasi ve 

mechani cal venti lati on or ECMO (BIIa); hospitalised  who require 

noni nvasi ve mechanical venti lati on (NI V), or hi gh-flow nasal canula (HFNC) 

oxygen (>0.4 Fi O2/30 L/mi n of oxygen flow wit h rapi dly increasi ng oxygen 

needs and syste mi c i nfla mmati on (BIIa). For the lates group of patients 

t oci li zumab could be added t o re mdesi vir also. 

Lopinavir + ritonavir, chloroquine and hydroxychloroquine 

Lopi navir + rit onavir , chlor oqui ne and hydr oxychlor oqui ne are not effective 

i n treati ng COVID-19 patients. 

Other pharmaceuticals listed in this document  

Related t o ot her phar maceuticals listed i n this document the  current evidence 

i s uncertain or very uncertain about their effect on di fferent cli nical outcomes 

i n COVID-19 patients. Furt her RCTs are current ly ongoi ng.  

EMA is provi di ng gui dance t o assist developers of potenti al COVI D-19 

me di ci nes , t o prepare for event ual appli cati ons for mar keti ng 

aut horisati on. This i ncludes scienti fic advice, as well as i nfor mal cons ult ati on 

wit h t he COVI D-19 EMA pande mi c Task Force (COVI D-ETF). The outcome 

of any consult ati on or advice from EMA is not bi ndi ng on developers . 

COVI D-19 medici nes that have recei ved EMA advice can be found i n Table 

3-1 below,  

htt ps ://www.e ma.eur opa.eu/en/hu man-regulat or y/over vi ew/publi c-healt h-

threats/cor onavirus -disease-covi d-19/treat ments -vacci nes/treat ments -covi d-

19/covi d-19-treat ments -research-develop ment . 
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Table 3-1: COVID-19 medicines that have received EMA advice 
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In this document we present infor mati on for some t herapies i n develop ment . 

Table 3 -2: Most advanced therapeutics in the R&D pipeline 
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The reader is referred t o the ear li er versi on (V13_Apri l) for more detai ls on 

remdesivir (Veklury). 

On June 11, 2021 EMA stated t hat  PRAC has recomme nded a change to 

the product information for Veklur y (re mdesi vir) to include sinus 

bradycardia (heart beats more slowly t han usual) as an adverse reaction of 

unknown frequency for this medici ne. The majorit y of events of si nus 

bradycardi a resolved a few days after the treat ment wit h Veklur y was 

disconti nued [ 83]. 

 

 

 

Due t o the lack of effecti veness of lopi navir/rit onavir i n treati ng adults 

hospitali zed wit h COVI D-19 patients and t he decisi ons to st op enr olli ng 

partici pants t o t he lopi navir/rit onavir (Kaletra) ar ms of the RECOVERY, 

SOLI DARI TY and DISCOVERY st udies i n adults hospitali zed wit h COVI D-

19, our reporti ng related t o lopi navir/rit onavir was st opped also.  

Last reporti ng V6/Septe mber 2020: 

htt ps ://epri nts .ai hta.at /1234/50/Poli cy_Brief_002_Update_09.2020.pdf  

 

 

 

About the drug under consideration  

Favi piravir (Avi gan®), an anti viral drug, is a new t ype of RNA-dependent RNA 

polymerase (RdRp) i nhi bit or [ 84, 85]. 

Favi piravir (Avi gan®) has not been appr oved by t he European Medi ci nes 

Agency (EMA) or the American Food and Drug Admi nistrati on (FDA) for 

COVI D-19.  
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The US COVI D-19 Treat ment  Gui deli nes Panel recommends against usi ng t he 

Lopinavir/ritonavir (AI) or other HIV protease inhibitors (AIII), except i n a 

cli nical trial, because of unfavorable phar macodyna mi cs and because cli nical 

trials have not de monstrated a cli nical benefit i n patients with COVI D-19 [ 86].  

Withdrawn, suspended or terminated studies  

No wit hdrawn or ter mi nated RCTs were found; 1 suspended (NCT04613271, 

potentially wi ll resume, pr ot ocol wi ll be a mended) was found i n Indonesi a, i n 

t wo cli nical trial registers (Clini calTrials .gov and EUdraCT). 

Results of publications 

Chen C et al. 2020 [ 87] published results (as prepri nt ) on a RCT 

(ChiCTR2000030254) related t o effi cacy and safet y of favi piravir , in 

comparison with umifenovir. Summar y of fi ndi ngs table on favi piravir 

compared t o umi fenovir (1 RCT: Chen) is presented i n Table 3.3-1. 

Lou Y et al. 2020, published as prepri nt results of explorat ory RCT wit h 3 ar ms 

(ChiCTR2000029544) [ 88] related t o the effi cacy and safet y of favi piravir in 

comparison with baloxavir marboxil, and lopinavir + ritonavir or 

darunavir/cobicistat + umifenovir + interferon-a i n hospitali zed adult patients 

wit h COVI D-19. The percentage of patients who t urned viral negati ve after 14-

day treat ment was 70%, 77%, and 100% i n the baloxavir , favi piravir , and 

control gr oup respecti vely, with the medi ans of ti me from randomi zati on t o 

cli nical i mpr ove ment was 14, 14 and 15 days , respecti vely.  

Su mmar y of fi ndi ngs table on favi piravir compared t o baloxavir mar boxi l is 

presented i n Table 3.3-2 and favi piravir compared t o lopi navir + rit onavir or 

dar unavir/cobi cistat + umi fenovir + i nter fer on-a (1 RCT: Lou 2020) [ 69] is 

presented i n Table 3.3-3. 

Interi m results from an adapti ve, multicenter , open label, randomi zed, phase 

2/3 cli nical trial (NCT04434248) of favi piravir (AVI FAVI R) versus standard of 

care (SOC) i n 60 hospitali zed patients wit h moderate COVI D-19 pneu moni a 

were published (t hree treat ment groups : AVI FAVI R 1600/600 mg, AVI FAVI R 

1800/800 mg, or SOC). AVIFAVI R enabled SARS-CoV-2 viral clearance i n 

62.5% of patients wit hi n 4 days, and was safe and well-t olerated. Based on t hese 

i nteri m results , t he Russian Mi nistry of Healt h granted a conditi onal mar keti ng 

aut hori zati on t o AVI FAVI R, whi ch makes it the only approved oral dr ug for 

treat ment of moderate COVID-19 t o date [89].   

publi shed results , as prepri nt , fr om open-label, phase 3 

RCT, compari ng favipiravir vs standard care (hydr oxychlor oqui ne plus 

oselta mi vir ) i n 100 patients with mi ld t o moderate COVI D-19 i n Egypt 

(NCT04349241) [90]. No statistically si gni ficant di fference was found related 

t o ti me t o PCR negati vit y (p=0.7). Four patients i n favi piravir gr oup had 

i ncrease i n li ver transa mi nase, and 20 patients i n standard care gr oup 

(hydr oxychlor oqui ne plus oselt a mi vir ) developed heart burn and nausea. One 

patient died i n hydr oxychlor oqui ne plus oselta mi vir gr oup after acute 

myocarditis resulted i n acute heart fai lure. 
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Balykova et al. 2020 [ 91] publi shed results from a RCT i n 200 hospitalised 

patients wit h COVI D-19 showed a si gni fi ant advantage of favi piravir t herapy 

compared wit h standard t herapy i n ter ms of t he rate of i mprove ment i n cli nical 

stat us (on average by 4 days ), the speed and frequency of recover y on t he 10 day 

of t herapy (no cli nical si gns of the disease i n the st udy and control gr oups were 

observed i n 44 and 10% of patients , respecti vely), t he frequency of achi evi ng 

the viral clearance on t he 10th day of t herapy (98 and 78% i n the st udy and 

control gr oups , respecti vely) (p=0.00003). Favi piravir therapy was 

accompani ed by a si gni ficant i mpr ove ment i n lung condition accor di ng t o CT 

data, i mpr oved laborat or y para met ers and nor mali zati on of oxygen sat urati on 

levels . Favi piravir therapy was characteri zed by a favorable safet y profi e. In t he 

mai n gr oup, no aggravati on of the course of t he disease or seri ous adverse events 

related t o the drug were recorded. 

Ruzhentsova et al. 2020 [ 92] published results as prepri nt fr om open-labeled, 

randomi zed, acti ve-controlled multicenter trial (NCT04501783)  of an oral 

dosage for m of favi piravir in out - and hospitali zed patients wit h mi ld t o 

moderate COVI D-19 i n 10 cli nical centers i n Russia. 190 Patients were 

randomly assi gned (i n a 2:1 rati o) t o recei ve either favi piravir (1800 mg BI D on 

day 1, followed by 800 mg BID for up t o 9 days ), or standard of care (SOC) 

treat ment (umi fenovir + i ntranasal i nter feron alpha-2b, or 

hydr oxychlor oqui ne) for up to 10 days . The medi an ti me t o cli nical 

i mpr ove ment was 6.0 (I QR 4·0; 9·3) days i n favi piravir group and 10.0 (I QR 5·0; 

21·0) days i n SOC gr oup; t he me di an di fference was 4 days (HR 1·63; 95% CI 

1·14-2·34, p=0·007). The statistically si gni ficant di fference i n the medi an ti me 

t o viral clearance was observed only i n the hospitali zed cohort of patients : 3·0 

(I QR 3·0; 3·0) vs . 5·0 (I QR 4·5; 5·5), respecti vely (HR 2·11; 95% CI 1·04-4·31; p 

= 0·038). However , t he rate of viral eli mi nati on on Day 5 i n the favi piravir 

gr oup was si gni ficant ly hi gher i n the whole populati on: 81·2% vs . 67·9% 

respecti vely (RR 1·22; 05% CI 1·00-1·48; p = 0.022). The rate of cli nical 

i mpr ove ment on Day 7 i n the favi piravir group was 1.5-fold hi gher compared 

t o SOC: 52·7% vs . 35·8% (RR 1·50; 95% CI 1·02-2·22; p = 0·020). Favi piravir 

was well t olerated: most of t he adverse events (AE) were mi ld. Any AEs were 

reported i n 74·1% of patients in the favi piravir group vs . 60·0% i n t he SOC 

gr oup; t he most common adverse reacti ons were asympt omatic hyper urice mi a, 

transient elevati on of ALT & AST, and gastroi ntesti nal disorders (di arrhea, 

nausea, abdomi nal pai n).   

Udwadia et al. 2020 [ 93] publi shed results from randomi zed, open-label, 

parallel-ar m, multicenter , phase 3 trial (CTRI /2020/05/025114), i n adults wit h 

mi ld t o moderate COVI D-19 i n Indi a. 150 patients were randomi zed t o 

favi piravir (n=75) or control (n=75). Medi an ti me t o cessati on of viral 

sheddi ng was 5 days (95% CI : 4 days , 7 days ) versus 7 days (95% CI : 5 days , 8 

days ), p=0.129, and medi an time t o cli nical cure was 3 days (95% CI : 3 days , 4 

days ) versus 5 days (95% CI : 4 days , 6 days ), p=0.030, for favipiravir and control 

respecti vely. Adverse events were observed i n 36% of favi piravir and 8% of 

control patients . One control patient died due t o worseni ng disease. 

Solaymani-Dodaran et al. 2021 [ 94] published negati ve results fr om 

multicenter randomi zed open-labeled cli nical trial on moderate to severe cases 

i nfecti ons of SARS-CoV-2. 380 patients were randomly allocated i nt o 

favi piravir (193) and lopi navir/rit onavir (187) gr oups in 13 centers . The 

nu mber of deat hs , i nt ubati ons , and ICU admi ssi ons were not si gni fi cant ly 

di fferent (26, 27, 31 and 21, 17, 25 respecti vely). Mean hospital stay was als o not 

di fferent (7.9 days [SD=6] i n the Favi piravir and 8.1 [SD=6.5] days i n 

Lopi navir/Rit onavir groups ) (p=0.61). Ti me t o cli nical recover y i n t he 

Favi piravir group was si mi lar t o Lopi navir/Rit onavi r group (HR=0.94, 95% CI 

0.75 – 1.17) and li kewise the changes i n the dai ly SpO2 after disconti nuati on of 
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supple ment al oxygen (p=0.46). Addi ng Favi piravir t o the treat ment pr ot ocol 

di d not reduce the number of ICU admi ssi ons or i nt ubations or In-hos pital 

mort alit y compared t o Lopi navir/Rit onavir regi men. It also di d not shorten 

ti me t o cli nical recover y and lengt h of hospital stay. 

Zhao et al. 2021 [ 95]  publi shed results from multicenter , open-label, 

randomi zed controlled trial in SARS-CoV-2 RNA re-positi ve patients 

(NCT04333589). Patients were randomly assi gned i n a 2:1 rati o t o recei ve eit her 

favi piravir , i n additi on t o standard care, or standard care alone. The pri mar y 

outcome was ti me t o achieve a consecuti ve t wice (at i ntervals of more t han 24 h) 

negati ve RT-PCR result for SARS-CoV-2 RNA i n nasophar yngeal swab and 

sput um sa mple . 55 patients under went randomi zati on; 36 were assi gned t o t he 

favi piravir group and 19 were assi gned t o the control gr oup. Favi piravir gr oup 

had a si gni ficant ly shorter ti me fr om start of st udy treat ment t o negati ve 

nasophar yngeal swab and sputum t han control gr oup (median 17 vs . 26 days ); 

hazard rati o 2.1 (95% CI [1.1–4.0], p=0.038). The proporti on of virus sheddi ng 

i n favi piravir group was hi gher than control gr oup (80.6% [29/36] vs . 52.6% 

[ 10/19], p=0.030, respecti vely). C-reacti ve protei n decreased si gni ficant ly after 

treat ment i n the favi piravir group (p=0.016). The adverse events were generally 

mi ld and self-li miti ng. 

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, Udwadi a 2020) could be found i n Table 3.3-4 below. Based 

on current ly avai lable evi dence, favi piravir may not i ncrease the i nci dence of 

Cli nical i mpr ove ment D28 (6 RCTs , RR 1.02, 95% CI 0.95 to 1.09, low certai nt y 

of evi dence). The evi dence is ver y uncertai n about the effect of favi piravir on 

All-cause mortalit y D28 (RR 0.33, 95%CI 0.04 t o 3.16, 4 RCTs , ver y low 

certai nt y of evi dence); Viral negati ve conversi on D7 (RR 1.10, 95%CI 0.96 t o 

1.27, 6 RCTs , low certai nt y of evi dence); Adverse events (RR 1.54, 95%CI 0.87 

t o 2.75, 4 RCTs , ver y low certai nt y of evi dence) and Seri ous adverse events (RR 

1.20, 95%CI 0.48 t o 3.00, 4 RCTs , ver y low certai nt y of evidence). 

Doi et al. 2020 published results fr om RCT  (Japan Registry of Cli nical Tri als 

jRCTs041190120), related t o  early versus late favi piravir i n hospitalised 

patients wit h COVI D-19 [ 96]. 88 patients were randomly assi gned at a 1:1 rati o 

t o early or late favipiravir therapy (t he sa me regi men starting on day 6 i nstead 

of day 1). Viral clearance occurred wit hi n 6 days i n 66.7% and 56.1% of t he ear ly 

and late treat ment gr oups (adjusted hazard rati o [aHR], 1.42; 95% confi dence 

i nterval [ 95% CI ], 0.76–2.62). Of 30 patients who had a fever (≥37.5°C) on day 

1, ti me t o defer vescence was 2.1 days and 3.2 days i n the ear ly and late treat ment 

gr oups (aHR, 1.88; 95%CI , 0.81–4.35).  Duri ng t herapy, 84.1% developed 

transient hyperurice mi a. Neither disease progressi on nor deat h occurred t o any 

of t he patients i n either treatme nt group duri ng t he 28-day partici pati on. 

Zhao H et al. 2020, published results from RCT i n moderate to critical COVI D-

19 patients i n Chi na, comparing favipiravir to tocilizumab and favipiravir plus 

tocilizumab (ChiCTR2000030096, NCT04310228)  [97]. Patients were 

randomly assi gned (3:1:1) t o a 14-day combi nati on of favi piravir combi ned wit h 

t oci li zumab (combi nati on gr oup), favi piravir , and t oci li zumab. The cumulati ve 

lung lesi on re missi on rate at day 14 was si gni ficant ly hi gher i n the combi nati on 

gr oup as compared wit h favi piravir group (p  =  0.019, HR 2.66 95% CI [ 1.08 

t o 6.53]); a si gni ficant di fference bet ween t oci li zumab and favi piravir found 

also (p  =  0.034, HR 3.16, 95% CI 0.62 t o 16.10). There was no si gni fi cant 

di fference bet ween t he combi nati on gr oup and t he t oci li zu ma b gr oup 

(p  =  0.575, HR 1.28 95%CI 0.39 t o 4.23). Combi ned t herapy can als o 

si gni ficant ly relieve cli nical sympt oms and help blood routi ne t o ret ur n t o 

nor mal. No seri ous adverse events were reported. 
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Dabbous et al. 2021 published results from  multi -center , randomi zed, 

i nterventi onal phase 2 / 3 st udy t hat i ncluded 96 mi ld t o moderate COVI D-

19 patients wit h confir med SARS-CoV-2 i nfecti on (NCT04351295) [ 98]. 96 

patients were randomly assigned i nt o t wo gr oups . The chlor oqui ne (CQ) 

gr oup i ncluded 48 patients who recei ved chlor oqui ne 600 mg tablets t wice 

dai ly added t o the standard-of-care therapy for 10 days . The favi piravir gr oup 

i ncluded 48 patients who recei ved 1600 mg of favi piravir twi ce a day on t he 

fi rst day and 600 mg t wice a day fr om t he second t o tent h day, added t o t he 

standard-of-care therapy for 10 days . No si gni ficant di fferences were obser ved 

regardi ng durati on of hospital stay, need of mechanical venti lati on, si de 

effects . Two patients (4.2%) i n the CQ gr oup and one (2.3%) i n the favi piravir 

gr oup died (p=1.00). 
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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) 
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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/living_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 

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 

http://hta.lbg.ac.at/
https://covid-nma.com/living_data/index.php


 

 

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 

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 

 

*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; l. 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: I²=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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About the drug under consideration 

Dar unavir is an anti viral agent fr om t he gr oup of human immunodefi ciency 

virus (HI V) pr otease i nhi bit ors for the treat ment of HI V-1 i nfecti ons . 

Dar unavir is combi ned wit h a phar macoki netic booster such as ritonavir or 

cobi cistat [99]. 

Dar unavir (Prezista®) has not been appr oved by t he European Medi ci nes 

Agency (EMA) or the American Food and Drug Admi nistrati on (FDA) for 

COVI D-19.  

The US COVI D-19 Treat ment  Gui deli nes Panel recomme nds  against usi ng the 
Lopinavir/ritonavir (AI) or other HIV protease inhibitors (AIII), except i n a 

cli nical trial, because of unfavorable phar macodyna mi cs and because cli nical 

trials have not de monstrated a cli nical benefit i n patients with COVI D-19 [ 86]. 

Withdrawn, suspended or terminated studies 

The search i n t wo cli nical trial registers (Cli nicalTrials .gov and EUdraCT) 

yi elded no suspended, wit hdrawn or ter mi nated RCTs i n COVI D-19. 

Results of publications 

Chen J et al. 2020 [ 100] publi shed results from si ngle-center , randomi zed, 

open-label trial (NCT04252274) which ai med t o evaluate the anti viral acti vit y 

and safet y of darunavir/cobicistat (DRV/c) i n treati ng mi ld COVI D-19 

patients . Partici pants were randomi zed t o recei ve DRV/c for 5  days on t he 

t op of i nter feron alpha 2b i nhali ng or i nter fer on alpha 2b i nhali ng alone .  

DRV/c di d not i ncrease the proporti on of negati ve conversion vs standar d of 

care alone: t he proporti on of negati ve PCR results at day 7 was 46.7% (7/15) 

and 60.0% (9/15) i n the DRV/c and control gr oups (p=0.72), respecti vely. 

The viral clearance rate at day 3 was 20% (3/15) i n bot h study gr oups , whi le 

the number i ncreased t o 26.7% (4/15) i n the DRV/c group and re mai ned 20% 

(3/15) i n the control gr oup at day 5. Fourteen days after randomi zati on, 1 

partici pant i n the DRV/c group pr ogressed t o critical i llness and disconti nued 

DRV/c , whi le all t he patients in the control gr oup were stable (p=1.0). The 

frequencies of adverse events i n the t wo gr oups were co mparable . The 

fi ndi ngs are presented i n Table 3.4-1. 
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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 

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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Due t o the lack of effecti veness of chlor oqui ne and hydroxychlor oqui ne i n 

treati ng COVI D-19 patients ; in t he li ght of seri ous adverse effects as well as t he  

decisi ons t o st op enr olli ng partici pants t o the hydr oxychloroqui ne ar m of t he 

RECOVERY  and SOLI DARI TY trials , t he reporti ng related t o t hese t wo 

phar maceuticals was st opped also.  

Last reporti ng V4/ July: 

htt ps ://epri nts .ai hta.at /1234/10/Poli cy_Brief_002_Update_07.2020.pdf  

 

 

 

About the drug under consideration 

Ca mostat Mesi late (Foi pan®) is classi fied as a so-called seri ne protease 

i nhi bit or , blocki ng several pancreatic and plas matic enzymes li ke trypsi n, 

thrombi n and plas mi n [ 101]. St udi es showed effects on t he cell-entr y 

mechanis m of cor onaviruses (e .g. SARS-CoV and SARS-CoV-2) i n i n-vitro 

hu man cells [ 102, 103] as well as i n pat hogenic mi ce-models [ 104] by 

i nhi biti ng t he enzyme Transme mbrane protease, seri ne 2 (TMPRSS2).  

Ca mostat Mesi late (Foi pan®) ist not appr oved for any anti -viral use (FDA, 

EMA). 

It is one of t he drugs for whi ch t he Ger man Federal Mi nistr y of Healt h 

i nitiated centrali zed pr ocureme nt i n Apri l 2020 for the treat ment of i nfected 

and seri ous ly i ll COVI D-19 patients i n Ger many (htt ps ://www.abda.de ). Up 

t o August 1, 2020, 35 t o 60 Covi d-19 patients have been treated wit h t he 

centrally pr ocured medi ci nal pr oduct Foi pan (Ca mostat) as part of an 

i ndi vi dual medi cal treat ment . There was no obli gati on for t he treati ng 

physicians t o collect data i n a registry [105]. 

Withdrawn, suspended or terminated studies 

One wit hdrawn RCT was found (NCT04338906) related t o combi nati on 

therapy ca mostat + hydr oxychlor oqui ne because hydr oxychlor oqui ne not 

bei ng standard of care anymore); no suspended or ter mi nated st udies were 

found i n Cli nicalTrials .gov and EUdraCT registers .  

Results of publications 

One scienti fic publi cati on on a RCT of Ca mostat Mesi late (Foi pan®) i n 

Covi d-19 patients is current ly identi fied.  

Gunst et al. 2021 [ 106] published results from i nvesti gat or -i nitiated, double-

bli nd, randomi zed, placebo-controlled multicenter trial i n patients 

hospitalised wit h confir med SARS-CoV-2 i nfecti on (NCT04321096, EudraCT 

2020-001200-42). Wit hi n 48 h of admi ssi on, 205 partici pants were randomly 

assi gned i n a 2:1 rati o t o recei ve ca mostat mesi late 200 mg three ti mes dai ly 

for 5 days or placebo. The primar y outcome was ti me t o dischar ge or cli ni cal 

http://hta.lbg.ac.at/
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i mpr ove ment measured as ≥2 poi nts i mpr ove ment on a 7-poi nt ordi nal scale . 

Ot her outcomes i ncluded 30-day mortalit y, safet y and change i n 

or ophar yngeal viral load. 137 patients were assi gned t o recei ve ca mostat 

mesi late and 68 t o placebo. Medi an ti me t o cli nical i mpr ove ment was 5 days 

(i nterquarti le range [IQR], 3 t o 7) i n the ca mostat group and 5 days (I QR, 2 

t o 10) i n the placebo gr oup (p= 0.31). The hazard rati o for 30-day mortalit y 

i n the ca mostat compared with t he placebo gr oup was 0·82 (95% confi dence 

i nterval [ CI ], 0.24 t o 2.79; p=0.75). The frequency of adverse events was 

si mi lar i n the t wo gr oups . Medi an change i n viral load fr om baseli ne t o day 5 

i n the ca mostat group was -0.22 log10 copi es/mL (p<0.05) and -0.82 log10 i n 

the placebo gr oup (p<0.05). 

 

 

 

Drug under consideration 

APN01 (alunacedase alfa) is a recombi nant human Angi otensi n Converti ng 

Enzyme 2 (rhACE2) developed by Apeiron Bi ologi cs under Phase 2 cli ni cal 

develop ment i n ALI (Acute Lung Injur y) and PAH (Pulmonal arterial 

hypertensi on) [ 107], [ 108], [ 109]. 

The t herapy wit h APN01 is current ly not appr oved by t he Eur opean Medi ci ne 

Agency (EMA) and Food and Dr ug Ad mi nistrai on (FDA) for COVI D-19. 

Withdrawn, suspended or terminated studies 

One RCT number NCT04287686 is visi ble as wit hdrawn (wit hout CDE 

Appr oval).  

Results of publications 

No relevant fi nished publi cations or fi nished trials assessi ng t he effi cacy and 

safet y could be i denti fied. First results , related t o a phase 2/3 st udy of 

hrsACE2 i n 178  hospitalised patients wit h severe COVI D-19, wit h pri mar y 

composite outcome – All-cause mortalit y or i nvasi ve mechanical venti lati on 

are recent ly announced (NCT04335136). Bot h gr oups , APN01 (n=88) and 

placebo (n=90), als o additi onally recei ved standard of care (SOC). Patients 

recei ved treat ment for 7 days wit h follow-ups unti l day 28. The data showed 

that fewer patients treated wit h APN01 (n=9) died or recei ved i nvasi ve 

venti lati on compared t o placebo (n=12), alt hough statistical si gni ficance was 

not achieved due t o the low t otal number of events . The data de monstrated a 

statistically si gni ficant i mpr ove ment i n mechanical venti lat or -free days i n 

ali ve patients and reducti on in viral load i n the group treated wit h APN01 

compared t o placebo. APN01 also de monstrated a positive i mpact on key 

bi omar kers of t he reni n angiotensi n syste m (RAS), de monstrati ng i n vi vo 

effi cacy of t he drug. Treat ment wit h APN01 was safe and well t olerated and 

no drug-related severe adverse events were observed duri ng the study. 

In additi on, APEI RON was i nvited t o partici pate i n the US ACTI V-4d RAAS 

trial, part of Accelerati ng COVI D-19 Therapeutic Interventi ons and Vacci nes 

(ACTI V), i nitiated and funded by t he Nati onal Heart Lung and Blood 

Institute (NHLBI ), part of t he United States ’ Nati onal Institutes of Healt h 

(NI H). APN01 was pri oriti zed for st udy by a broad panel of cli nical trial 

experts through t he Collaborati ve Net work of Net works for Evaluati ng 
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COVI D19 Therapeutic Strategi es (CONNECTS). The trial is antici pated t o 

begi n i n Q2-2021, htt ps ://www.apeiron-bi ologi cs .com/wp-

content /uploads /20210519_PR_APN01-develop ment _ENG.pdf. 

In parallel t o the US cli nical trial wit h APN01 as i ntravenous appli cati on, 

APEI RON is prepari ng a company-s pons ored phase 1 trial t o evaluate drug 

deli ver y of APN01 t hr ough i nhalati on i n order t o target all infected or at -risk 

patients ear lier i n the course of t he disease. Preli mi nar y data fr om ongoi ng 

evaluati ons wit h i nhalati on of ACE2 based therapeutics show hi gh effi cacy i n 

SARS-CoV-2 ani mal models . 

 

 

 

The reader is referred t o the ear lier versi on (V14_May 2021) for more detai ls 

on tocilizumab (RoActemra). 

 

 

 

Drug under consideration 

Sari lumab (Kevzara) is a human monoclonal anti body t hat speci fically bi nds 

t o soluble and me mbrane-bound i nter leuki n (I L)-6 receptors (I L-6Rα), and 

i nhi bits IL-6-medi ated si gnalli ng [ 126]. It is bei ng i nvesti gated as a possi ble 

treat ment for patients wit h moderate t o severe or critical COVI D-19. The 

therapy is current ly not approved by t he Eur opean Medicine Agency (EMA) 

and Food and Drug Ad mi nistrai on (FDA) for COVI D-19. 

The US COVID-19 Treatment Guidelines Panel State ment  (Apri l 21, 2021)  

[ 86]: There are i nsuffi cient data for the Panel t o recommend either for or 

agai nst the use of sari lumab for hospitali zed patients wit h COVI D-19 who are 

wit hi n 24 hours of admi ssi on to t he ICU and who require i nvasi ve mechani cal 

venti lati on, noni nvasi ve venti lati on, or hi gh-flow oxygen (>0.4 Fi O2/30 

L/ mi n of oxygen flow). 

Withdrawn, suspended or terminated studies 

One RCT found as suspended, NCT04341870 - CORI MUNO-VI RO Tri al 

(DSMB recomme ndati on (futi lit y)). One RCT found as ter mi nated, 

NCT04322773 (TOCI VI D) i n Den mar k, due t o changed cli nical conditi ons and 

t oo few patients avai lable). 
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Results of publications  

On July 03, 2020 i n press release related t o sari lumab RCT conducted i n US, 

htt ps ://www.cli nicaltrialsarena.com/news /kevzara-us -covi d19-trial-data/,  

Sanofi and Regener on Pharmaceuticals have reported that this phase III 

cli nical trial of sari lumab, compared 400mg dose of the drug plus best 

supporti ve care t o best supporti ve care alone, fai led t o meet its pri mar y and key 

secondar y endpoi nts i n 194 critically ill Covid-19 patients who required 

mechani cal venti lati on i n the US. In the pri mar y analysis ar m, adverse events 

were reported i n 80% of patients treated wit h sari lumab and 77% of t hose on 

placebo. Seri ous adverse events i n at least 3% of patients , more frequent a mong 

sari lumab patients , were multi -or gan dys functi on syndr ome and hypot ensi on. 

Based on t he data, t he compani es have halted t his US-based trial, i ncludi ng a 

second cohort of patients who were on a hi gher 800mg dose of t he drug. The 

trial bei ng conducted outsi de of t he US was conti nui ng, i n hos pitalised patients 

wit h severe and critical Covi d-19 usi ng a di fferent dosi ng regi men, wit h 

published negative results i n March 2021 by Lescure et al. (NCT04327388, 

EudraCT 2020-001162-12)[ 127] 420 patients were randomly assi gned and 416 

recei ved placebo (n=84 [ 20%]), sari lumab 200 mg (n=159 [ 38%]), or sari lu mab 

400 mg (n=173 [ 42%]). At day 29, no si gni ficant di fferences were seen i n 

me di an ti me t o an i mpr ove ment of t wo or more poi nts between placebo (12·0 

days [95% CI 9·0 t o 15·0]) and sari lumab 200 mg (10·0 days [9·0 t o 12·0]; hazar d 

rati o [ HR] 1·03 [ 95% CI 0·75 to 1·40]; log-rank p=0·96) or sari lu mab 400 mg 

(10·0 days [ 9·0 t o 13·0]; HR 1·14 [ 95% CI 0·84 t o 1·54]; log-rank p=0·34), or i n 

pr oporti ons of patients ali ve (77 [ 92%] of 84 patients i n the placebo gr oup; 143 

[ 90%] of 159 patients i n the sari lumab 200 mg gr oup; di fference −1·7 [ −9·3 t o 

5·8]; p=0·63 vs placebo; and 159 [ 92%] of 173 patients i n the sari lu ma b 400 mg 

gr oup; di fference 0·2 [ −6·9 t o 7·4]; p=0·85 vs placebo). At day 29, t here were 

nu merical, non-si gni ficant sur vi val di fferences bet ween sari luma b 400 mg 

(88%) and placebo (79%; di fference +8·9% [ 95% CI −7·7 to 25·5]; p=0·25) for 

patients who had critical disease. No unexpected safet y si gnals were seen. The 

rates of treat ment -e mer gent adverse events were 65% (55 of 84) i n t he placebo 

gr oup, 65% (103 of 159) i n the sari lumab 200 mg gr oup, and 70% (121 of 173) 

i n the sari lumab 400 mg gr oup, and of t hose leadi ng t o death 11% (ni ne of 84) 

were i n the placebo gr oup, 11% (17 of 159) were i n the sari lu mab 200 mg gr oup, 

and 10% (18 of 173) were i n the sari lumab 400 mg gr oup. 

As already descri bed i n Toci li zumab Secti on above, Gordon et al. 2021 

[118](REMAP-CAP, NCT02735707) published preli mi nar y report as 

prepri nt , wit h positive results related t o I L-6 recept or antagonist , t oci li zu mab 

and sari lumab, t o i mpr ove outcome , i ncludi ng sur vi val, i n critical COVID-19 

patients who were randomi sed t o recei ve either toci li zuma b (8mg/kg) or 

sari lumab (400mg) or standard care (control). At the ti me of full analysis 353 

patients had been assi gned t o t oci li zumab, 48 t o sari lumab and 402 t o contr ol. 

Medi an or gan support -free days were  11 (I QR 0, 16) sarilu mab and and 0 

(I QR -1, 15) for control. Relati ve t o control, medi an adjusted odds rati o was 

1.76 (95%CrI 1.17, 2.91) for sari lumab, compared wit h control. Hos pital 

mort alit y was  22.2% (10/45) for sari lumab and 35.8% (142/397) for control. 

All secondar y outcomes and analyses supported effi cacy of these I L-6 recept or 

antagonists . There were no seri ous adverse events i n the sari lumab gr oup. 

Su mmar y of fi ndi ng table 3.10-1. related t o these t wo RCTs menti oned above 

can be found below. In summar y, sari lumab compared t o standard care for 

severe/critical COVI D-19 patients may not decrease All-cause mortalit y D28 

(RR 0.77, 95% CI 0.43 t o 1.36, 2 RCTs , low certai nt y of evi dence) and may not 

i ncrease SAEs (RR 1.17, 95% CI 0.77 t o 1.77, 2 RCTs , low certai nt y of 

evi dence). Sari lumab compared t o standard care probably does not i ncrease 

AEs (RR 1.05, 95% CI 0.88 t o 1.25, 1 RCT, moderate certai nt y of evi dence).  
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Sivapalasingam et al. 2021 [ 128] published as preprint results from adapti ve, 

phase 2/3, randomi zed, double-bli nd, placebo-controlled trial of i ntravenous 

sari lumab 200 mg or 400 mg i n adults hospitalised wit h Covi d-19 requiring 

supplemental oxygen and/or assisted ventilation (NCT04315298). The phase 

3 pri mar y analysis populati on (cohort 1) was patients wit h critical Covi d-19 

recei vi ng mechani cal venti lati on (MV) randomi zed t o sari lu mab 400 mg or 

placebo. The pri mar y end poi nt for phase 3 was the proporti on of patients 

wit h ≥1-poi nt i mpr ove ment in cli nical stat us fr om baseli ne t o day 22. 457 and 

1365 patients were randomi zed and treated i n phases 2 and 3, respecti vely. 

A mong phase 3 critical patients recei vi ng MV (n=289; 34.3% on 

corticosteroi ds ), t he proporti on wit h ≥1-poi nt i mpr ove ment  in cli nical stat us 

(ali ve not recei vi ng MV) at day 22 was 43.2% i n sari lumab 400 mg and 35.5% 

i n placebo (risk di fference [ RD] +7.5%; 95% confi dence i nterval [ CI ], –7.4 t o 

21.3; p=0.3261), representi ng a relati ve risk i mpr ove ment of 21.7%. Day 29 

all-cause mortalit y was 36.4% in sari lumab 400 mg versus 41.9% i n placebo 

(RD –5.5%; 95% CI , –20.2 t o 8.7; relati ve risk reducti on 13.3%). In post hoc 

analyses pooli ng phase 2 and 3 critical patients recei vi ng MV, t he hazard rati o 

(HR) for deat h i n sari lumab 400 mg compared wit h placebo was 0.76 (95% 

CI , 0.51 t o 1.13) overall, i mprovi ng t o 0.49 (95% CI , 0.25 t o 0.94) i n patients 

recei vi ng corticosteroi ds 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 

 

 

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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About the drug under consideration 

Inter fer on beta-1a (I NFb) is a cyt oki ne i n the i nter fer on fa mi ly used t o treat 

relapsi ng multi ple scler osis (MS). Fi ndi ng of st udi es i n patients wit h MERS-

CoV have led t o explorati on of treat ment wit h INFb i n COVI D-19 [ 129]. 

Two phar maceuticals which the acti ve substance Interfer on beta-1a are 

commercially avai lable: Rebif® and Avonex®. They are used t o slow t he 

pr ogressi on of disabi lit y and reduce the number of relapses i n MS. Rebi f is 

appr oved by t he Eur opean Medici nes Agency (EMA) since 1998 and by t he 

A merican Food and Drug Ad mi nistrati on (FDA) si nce 2002. Avonex is 

appr oved by EMA si nce 1997 and by t he FDA si nce 1996. Bot h drugs are 

appr oved for the treat ment of relapsi ng for ms of multi ple scler osis (MS), i n 

cases of cli nically isolated syndr omes , as well as relapsi ng re mitti ng disease, 

and acti ve secondar y progressi ve disease i n adults .  

Two phar maceuticals , wit h the acti ve substance Interfer on beta-1b, are 

commercially avai lable i n EU: Betafer on® and Extavi a® to treat adults wit h 

multi ple scler osis (MS) [ 130, 131]. Betafer on® is appr oved by t he Eur opean 

Medici nes Agency (EMA) since 1995.  Extavi a® is approved by EMA si nce 

2008. Inter feron beta-1a and beta-1b are not appr oved for COVI D-19 patients 

treat ment .  

The US COVI D-19 Treat ment Gui deli nes Panel [86] recommends against use 

of  the interferons (alfa or beta) for the treat ment of severely or critically ill 

patients wit h COVI D-19, except i n the context of a cli nical trial (AIII).  

There are insufficient data for the Panel t o recomme nd either for or against t he 

use of t he Interferon-beta for the treat ment of ear ly (i .e., <7 days fr om s ympt om 

onset ) mild and moderate COVI D-19.  

Withdrawn, suspended or terminated studies 

One RCT was found as suspended, NCT04469491 (COV-NI), on i nter fer on 

beta 1b by nebuli zati on i n France (i n antici pati on for Data and Safet y 

Monit ori ng Board). One RCT, on i nter fer on beta 1a, was found as ter mi nated 

(NCT04449380, INTERCOP) due t o futi lit y. 

Results of publications 

The results from t he first rando mi sed controlled trial  on  triple combi nati on of 

i nter feron beta-1b, lopi navir–rit onavir and ri baviri n, i n comparison wit h 

lopi navir–rit onavir (NCT04276688) are presented i n Secti on 3.14 of t his report  

[ 132].  

Results from Huang et al. 2020 (ChiCTR2000029387)  [133] related t o 

Ri baviri n Plus Inter feron-Alpha, Lopi navir/Rit onavir Plus Inter fer on-Alpha, 

and Ri baviri n Plus Lopi navir/Rit onavir Plus Inter fer on-Alpha i n Patients 

Wi t h Mi ld t o Moderate COVID-19 were presented i n Secti on 3.14 of t his report . 
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Esquivel-Moynelo et al. 2020 [134] presented t he results from a RCT for 

effi cacy and safet y evaluati on of subcutaneous IFN -α2b and IFNγ 
ad mi nistrati on i n 79 patients positi ve t o SARS-CoV-2. Patients were randomly 

assi gned i n a 1:1 rati o t o recei ve either , subcutaneous treat ment wit h a 

combi nati on of 3.0 MI U IFN-α2b and 0.5 MI U IFN-γ , t wice a week for t wo 

weeks , or thrice a week intra muscular i njecti on of 3.0 MI U IFN-α2b. 

Additi onally, all patients received lopi navir -rit onavir 200/50 mg ever y 12 h and 

chlor oqui ne 250 mg ever y 12 h (standard of care). None of t he patients 

developed severe COVI D-19 duri ng t he st udy or the epi de mi ologi cal follow-up 

for 21 more days . 

Monk et al. 2020 published results from randomi sed, double -bli nd, placebo-

controlled, phase 2 pi lot trial at ni ne UK sites  (NCT04385095) [ 135]. 101 

COVI d-19 hospitali zed adult patients were randomly assi gned (1:1) t o recei ve 

inhaled nebulised interferon beta-1a (SNG001) (6 MIU) or placebo by 

i nhalati on via a mout hpi ece dai ly for 14 days . 66 (67%) patients required 

oxygen supple ment ati on at baseli ne: 29 i n the placebo group and 37 i n t he 

SNG001 gr oup. Patients receivi ng SNG001 had greater odds of i mpr ove ment 

on t he OSCI scale (odds rati o 2·32 [ 95% CI 1·07–5·04]; p=0·033) on day 15 or 

16 and were more li kely t han t hose recei vi ng placebo t o recover t o an OSCI 

score of 1 (no li mitati on of acti vities) duri ng treat ment (hazard rati o 2·19 [ 95% 

CI 1·03–4·69]; p=0·043). No signi ficant di fference was found bet ween treat ment 

gr oups i n the odds of hospital dischar ge by day 28: 39 (81%) of 48 patients had 

been dischar ged i n the nebulised i nter fer on beta-1a gr oup compared wit h 36 

(75%) of 48 i n the placebo gr oup (OR 1·84 [ 95% CI 0·64–5·29]; p=0·26). There 

was no si gni ficant di fference bet ween treat ment gr oups i n t he odds of 

i nt ubati on or the ti me t o i nt ubati on or deat h. SNG001 was well t olerated: t he 

most frequent ly reported treat ment -e mer gent adverse event was headache 

(seven [ 15%] patients i n the SNG001 gr oup and fi ve [10%] i n t he placebo 

gr oup). There were three deaths i n the placebo gr oup and none i n t he SNG001 

gr oup. 

Davoudi-Monfared et al. 2020 published results related to t he RCT on 

Interferon beta-1a treat ment  (n=46) vs  the standard of care (n=46), i n 92 

patients wit h severe COVID-19 i n Iran (IRCT20100228003449N28) [ 136].  

Fi nally 81 patients (42 i n the IFN and 39 i n the control gr oup) completed t he 

st udy. Ti me t o the cli nical response was not si gni ficant ly different bet ween t he 

IFN and t he control gr oups (9.7 +/- 5.8 vs . 8.3 +/- 4.9 days respecti vely, 

P=0.95). On day 14, 66.7% vs . 43.6% of patients i n the IFN gr oup and t he 

control gr oup were dischar ged, respecti vely (OR= 2.5; 95% CI : 1.05- 6.37). The 

28-day overall mortalit y was si gni ficant ly lower i n the IFN t hen t he control 

gr oup (19% vs . 43.6% respecti vely, p= 0.015). Early admi nistrati on 

si gni ficant ly reduced mortality (OR=13.5; 95% CI : 1.5-118).   

Rahmani et al. 2020 [ 137] publi shed t he results of RCT evaluated effi cacy and 

safet y of i nter fer on (IFN) β-1b i n the treat ment of 80 patients wit h severe 

COVI D-19 (IRCT20100228003449N27). Patients i n the IFN gr oup recei ved 

IFN β-1b (250 mcg subcutaneous ly ever y ot her day for t wo consecuti ve weeks ) 

along wit h the nati onal prot ocol medi cati ons whi le i n the control gr oup, 

patients recei ved only t he national protocol medications (lopi navir/rit onavir or 

atazanavir/rit onavir plus hydroxychlor oqui ne for 7–10 days ). 33 patients i n 

each group completed t he st udy. Ti me t o cli nical i mpr ovment i n the IFN gr oup 

was si gni ficant ly shorter than t he control gr oup ([ 9(6–10) vs . 11(9–15) days 

respecti vely, p = 0.002, HR = 2.30; 95% CI : 1.33–3.39]). At day 14, t he 

percentage of dischar ged patients was 78.79% and 54.55% i n t he IFN and 

control gr oups respecti vely (OR = 3.09; 95% CI : 1.05–9.11, p = 0.03). ICU 

ad mi ssi on rate i n the control group was si gni ficant ly hi gher than t he IFN gr oup 

(66.66% vs . 42.42%, p = 0.04). The durati on of hospitali zati on and ICU stay 
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were not si gni ficant ly di fferent bet ween t he gr oups . All-cause 28-day mort alit y 

was 6.06% and 18.18% i n the IFN and control gr oups respecti vely (p = 0.12).  

In SOLIDARITY (INF) RCT (ISRCTN83971151) results on comparisons of 

subcutaneous interferon beta-1a vs standard care i n patients wit h mi ld t o 

critical COVI D-19 admitted to 405 centers i n 30 countries were published as 

prepri nt  [138, 139]. In 11,266 adults were randomi zed, with 2750 allocated 

re mdesi vir , 954 hydr oxychlor oqui ne, 1411 lopi navir , 651 i nter fer on plus 

lopi navir , 1412 only i nter feron, and 4088 no st udy drug. Deat h rate rati o for 

i nter feron was not statistically si gni ficant di fferent i n comparisi on wit h contr ol 

gr oup:  RR=1.16 (0.96-1.39, p=0.11; 243/2050 vs 216/2050) (or 1.12, 0.83-1.51, 

wit hout lopi navir co-ad mi nistrati on). The sa me is true for outcomes Initiati on 

of venti lati on or Hospitalisation durati on. 

Pandit et al. 2021 [ 140] published results of RCT conducted i n 40 patients wit h 

moderate COVI D-19 (PEG IFN-α2b plus SOC, vs SOC alone). The pri mar y 

endpoi nt was i mpr ove ment i n cli nical stat us on day 15, measured by t he WHO 

7-poi nt ordi nal scale. Overall, 19 (95.00%) subjects i n PEG IFN-α2b plus SOC 

had achieved cli nical i mpr oveme nt on day 15 compared t o 13 (68.42%) subjects 

i n SOC (p< 0.05);  80% and 95% of subjects i n the PEG IFN-α2b plus SOC 

gr oup had a negati ve RT-PCR result on day 7 and day 14, respecti vely, 

compared t o 63% and 68% i n the SOC gr oup. Adverse events were reported for 

eleven subjects i n the PEG IFN-α2b plus SOC gr oup and eight subjects i n t he 

SOC gr oup. All reported AEs were mi ld.  

Darazam et al. [ 141] published as prepri nt as well as scienti fic article [ 142] 

results from t hree-ar med, i ndivi dually-randomi zed, open-label, controlled trial 

of IFNβ1a and IFNβ1b, compari ng t he m agai nst each ot her and a control gr oup 

(NCT04343768). Patients were randomly assi gned i n a 1:1:1 rati o t o IFNβ1a 

(s ubcutaneous i njecti ons of 12,000 IU on days 1, 3, 6), IFNβ1b (subcut aneous 

i njecti ons of 8,000,000 IU on days 1, 3, 6), or the control group. A t otal of 60 

severely i ll patients wit h positi ve RT-PCR and Chest CT scans under went 

randomi zati on (20 patients to each ar m). In t he Intenti on-To-Treat populati on, 

IFNβ1a was associated wit h a si gni ficant di fference agai nst the control gr oup, 

i n the outcome Ti me t o cli nical i mpr ove ment (; (HR; 2.36, 95% CI =1.10-5.17, 

p=0.031) whi le the IFNβ1b indi cated no si gni ficant di fference compared wit h 

the control; HR; 1.42, (95% CI=0.63-3.16, p=0.395).  The mortalit y was 

nu merically lower i n bot h of the i nterventi on gr oups (20% in t he IFNβ1a gr oup 

and 30% i n the IFNβ1b gr oup vs . 45% i n the control gr oup). There were no 

si gni ficant di fferences bet ween t he three ar ms regardi ng t he adverse events .  

Summary of Findings table related t o meta-analysis on results of 4 RCTs 

(Davoudi -Monfared, Rahmani , SOLI DARI TY-I NF, Daraza m COVI FERON), 

on comparisons of interferon beta-1a vs standard of care i n patients wit h 

moderate/severe/critical COVID-19 patients , is presented in Table 3.11-1.  In  

summar y, accordi ng t o current ly avai lable  ver y low certaint y of evi dence, t he 

evi dence is very uncertai n about the effect of i nter fer on beta-1a on outcomes : 

WHO pr ogressi on score level 7 or above D28 (RR 0.46,  95% CI 0.24 t o 0.90, 2 

RCTs ) and All-cause mortality D28 (RR 0.67,  95% CI 0.38 t o 1.18, 4 RCTs ).   
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Table 3.11-1: Summary of findings table on Interferon β-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 β compared to Standard Care for Hospitalised COVID-19 patients 

Patient or population: COVID-19 

Setting: Worldwide Hospital 

Intervention: Interferon β 

Comparison: Standard Care/Placebo 

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; c 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 I²=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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About the treatment under consideration 

Convalescent plas ma is plasma collected fr om patients that have recovered 

fr om an i nfecti ous disease and can be trans fused t o patients fi ghti ng an 

i nfecti on or can be used t o manufact ure i mmune globuli n concentrates 

(plas ma deri ved medi ci nal products). Possi ble explanati ons for the effi cacy 

are that the anti bodi es from convalescent plas ma mi ght suppress virae mi a 

and acti vate the comple ment syste m, t hus promoti ng viral eli mi nati on. 

Anti body is most effecti ve when admi nistered short ly aft er the onset of 

sympt oms , and a suffi cient a mount of anti body must be admi nistered. Plas ma 

trans fusi ons may be associated wit h trans fusi on reacti ons such as aller gi c 

reacti ons , anti body-medi ated enhance ment of i nfecti on, trans fusi on-related 

acute lung i njur y (TRALI ) and circulat or y over load [ 143-145]. Rare 

compli cati ons i nclude the trans mi ssi on of i nfecti ous pat hogens and red cell 

alloi mmuni zati on.  

The Eur opean Commi ssi on (EC) and US Food and Drug Admi nistrati on 

(FDA) published gui dance on convalescent plas ma collected fr om i ndi vi duals 

who have recovered from COVI D-19 [ 146, 147]. The EC gui dance ai ms t o 

faci litate a common appr oach across EU Me mber States to the donati on, 

collecti on, testi ng, pr ocessing, st orage, distri buti on and moni t ori ng of 

convalescent plas ma for t he treat ment of Covi d-19 [ 146]. The FDA gui dance 

pr ovi des recomme ndati ons on t he pat hways for use of i nvesti gati onal 

COVI D-19 convalescent plasma ; patient eli gi bi lit y; collecti on of COVI D-19 

convalescent plas ma, i ncluding donor eli gi bi lit y and donor quali fi cati ons ; 

labeli ng and record keepi ng. As COVI D-19 convalescent plas ma is regulated 

as an i nvesti gati onal product, t hree pat ways for use are avai lable i n US: 1. 

Cli nical Trials ; 2. Expanded Access ; 3. Si ngle Patient Emergency IND [ 147, 

148].  

On August 23, 2020 t he FDA issued an emergency use authorization (EUA) for  
i nvesti gati onal convalescent plas ma for the treat ment of COVI D-19 i n 

hospitali zed patients [149]. On February 4 2021, FDA announced t hat this  EUA 
is being revised t o aut hori ze only the use of high titer COVID-19 convalescent 

plasma, for the treat ment of hospitalized patients wit h COVID-19, early in the 

disease course and t hose hospitali zed wit h impaired humoral immunity. The 

use of low titer COVI D-19 convalescent plas ma is no longer aut hori zed under 

this EUA. COVI D-19 convalescent plas ma should not be consi dered a new 

standard of care for the treatme nt of patients wit h COVID-19. Gi ven t hat t he 

cli nical evi dence supporti ng this EUA re mai ns li mited, data from additi onal 

randomi zed, controlled trials are needed. Under this EUA, aut hori zed COVI D-

19 convalescent plas ma wi ll be obtai ned fr om registered or li censed blood 

establishments from donors in t he United States or its territ ories i n accor dance 

wit h appli cable regulati ons , poli cies , and pr ocedures . Testi ng for relevant 

trans fusi on-trans mitted i nfecti ons must be per for med and the donati on must 

be found suitable. Plas ma donati ons must be tested by registered or li censed 

blood establishments for anti -SARSCoV-2 anti bodi es as a ma nufact uri ng step 

t o deter mi ne suitabi lit y before release, usi ng one of t he tests listed i n t he EUA 

document , htt ps ://www.fda.gov/medi a/141477/download. 

Current US NIH COVID-19 Treatment Guidelines (last updated Apri l 21, 

2021): The Panel recommends against t he use of low-titer COVID-19 

convalescent plasma for the treat ment of COVI D-19 (AIIb).  
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For hospitalised patients with COVI D-19 who do not have i mpaired 

i mmunit y  

1. The Panel recommends against t he use of COVI D-19 convalescent 

plasma for the treat ment of COVI D-19 i n mechani cally venti lated 

patients (AI). 

2. The Panel recommends against t he use of high-titer COVID-19 

convalescent plasma for t he treat ment of COVI D-19 i n hospitali sed 

patients who do not require mechanical venti lati on, except i n a 

cli nical trial (AI). 

For hospitalised patients wit h COVI D-19 who have i mpaired i mmunit y 

 There are i nsuffi cient data for the Panel t o recomme nd eit her for or 

agai nst the use of hi gh-titer COVI D-19 convalescent plas ma for t he 

treat ment of COVI D-19. 

For nonhospitalised patients wit h COVI D-19 

 There are i nsuffi cient data for the Panel t o recomme nd eit her for or 

agai nst the use of hi gh-titer COVI D-19 convalescent plas ma for t he 

treat ment of COVI D-19 i n patients who are not hospitali sed, except 

i n a cli nical trial. 

Withdrawn, suspended or terminated studies 

1 RCT was found as wit hdrawn i n US, NCT04467151 (di d not obtai n fundi ng 

t o proceed) and 1 RCT found as ter mi nated i n Italy, NCT04393727, t he 

Pr omot er was changed and a new st udy pr omot ed by AIFA started). 

Results of publications 

Li et al. 2020 published results from RCT (ChiCTR200029757) [ 150] 

conducted i n 103 patients with COVI D-19 (severe to critical) admitted t o 7 

centers i n Chi na. Convalescent plas ma t herapy added t o standard treat ment , 

compared wit h standard treat ment alone, di d not result  in a statistically 

si gni ficant i mpr ove ment i n ti me t o cli nical i mpr ove ment wit hi n 28 days 

(51.9% (27/52) of t he convalescent plas ma gr oup vs 43.1% (22/51) i n t he 

control gr oup (di fference, 8.8% [ 95% CI , −10.4% t o 28.0%]; hazar d rati o 

[ HR], 1.40 [ 95% CI , 0.79-2.49]; p  =0.26). Among t hose with severe disease, 

the pri mar y outcome was statistically si gni ficant i n favour of convalescent 

plas ma (91.3% (21/23) vs 68.2% (15/22) of t he control gr oup (HR, 2.15 [ 95% 

CI , 1.07-4.32]; p  =  0.03); among t hose wit h li fe-t hreateni ng disease t he 

pri mar y outcome occurred i n 20.7% (6/29) of t he convalescent plas ma gr oup 

vs 24.1% (7/29) of t he control gr oup (HR, 0.88 [ 95% CI , 0.30-2.63]; p  =  0.83) 

(P for i nteracti on  =  0.17). There was no si gni ficant di fference i n 28-day 

mort alit y (15.7% vs 24.0%; OR, 0.65 [ 95% CI , 0.29-1.46]; p  =0.30) or ti me 

fr om randomi zati on t o discharge (51.0% vs 36.0% dischar ged by day 28; HR, 

1.61 [ 95% CI , 0.88-2.93]; p  =  0.12). Two patients i n the convalescent plas ma 

gr oup experienced adverse events wit hi n hours after trans fusi on t hat 

i mpr oved wit h supporti ve care. Interpretati on of results is li mited by ear ly 

ter mi nati on of t he trial, which may have been underpowered t o detect a 

cli nically i mportant di fference.  

Gharbharan et al. 2020 [ 151], published results as preprint, fr om pre mat urely  

halted RCT (NCT04342182), per for med on 86 patients wit h COVI D-19 

( moderate-critical) admitted to 14 centers i n the Net her lands [ 151].  
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Avendano-Sola et al. 2020 publi shed as preprint, results  of multi -center RCT 

(NCT04345523) [152]: All patients recei ved standard of care treat ment , 

i ncludi ng off-label use of marketed medici nes , and were randomi zed 1:1 t o 

recei ve one dose (250-300 mL) of CP fr om donors wit h IgG anti -SARS-CoV-2. 

The trial was st opped after first i nteri m analysis due t o the fall i n recruit ment 

related t o pande mi c control. Wit h 81 patients randomi zed, t here were no 

patients progressi ng t o mechani cal venti lati on or deat h a mong t he 38 patients 

assi gned t o recei ve plas ma (0%) versus 6 out of 43 patients (14%) pr ogressi ng 

i n control ar m. Mortalit y rates were 0% vs 9.3% at days 15 and 29 for the acti ve 

and control gr oups , respectively. No si gni ficant di fferences were found i n 

secondar y endpoi nts .  

Agarwal et al. 2020 [ 153] [154] reported results from open-label, paralle l-ar m, 

phase 2, multicentre, randomi zed controlled trial i n Indi a  

(CTRI/2020/04/024775) conducted on hospitali zed, moderately ill confi r med 

COVI D-19 patients (PaO2/Fi O2: 200-300 or respirat or y rate > 24/mi n and 

SpO2 ≤ 93% on room air).  464 partici pants were enrolled; 235 and 229 i n 

i nterventi on and control arm, respecti vely. Composite pri mar y outcome 

(progression to severe disease or all cause mortality at 28 days) was achieved i n 44 

(19%) partici pants i n the i nterventi on ar m and 41 (18%) i n t he contr ol 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 prepri nt , results from open-label, si ngle-

center , randomi zed cli nical trial per for med i n an acade mi c center i n 

Santiago, Chi le, i ncludi ng 58 patients (NCT04375098). No benefit  was found 

i n the pri mar y outcome (32.1% vs 33.3%, OR 0.95, 95% CI 0.32-2.84, p>0.99) 

i n the ear ly versus deferred CP gr oup. In-hospital mortality rate was 17.9% vs 

6.7% (OR 3.04, 95% CI 0.54-17.2, p=0.25), mechanical venti lati on 17.9% vs 

6.7% (OR 3.04, 95% CI 0.54-17.2, p=0.25), and pr olonged hospitali zati on 

21.4% vs 30% (OR 0.64, 95%CI , 0.19-2.1, p=0.55) i n ear ly versus deferred CP 

gr oup, respecti vely. Viral clearance rate on day 3 (26% vs 8%, p=0.20) and day 

7(38% vs 19%, p=0.37) di d not di ffer bet ween groups . Two patients 

experienced seri ous adverse events wit hi n 6 or less hours after plas ma 

trans fusi on.  

Simonovich et al 2020 [156] published results from RCT (NCT04383535) i n 

hospitalised adult patients with severe Covid-19 pneumonia. A t otal of 228 

patients were assi gned t o recei ve convalescent plas ma and 105 t o recei ve 

placebo. The medi an ti me fr om t he onset of sympt oms t o enrollment i n t he trial 

was 8 days (i nterquarti le range, 5 t o 10), and hypoxe mi a was the most frequent 

severit y criteri on for enr ollme nt . The i nfused convalescent plas ma had a 

me di an titer of 1:3200 of t otal SARS-CoV-2 anti bodi es (interquarti le range, 

1:800 t o 1:3200]. At day 30 day, no si gni ficant di fference was noted bet ween t he 

convalescent plas ma gr oup and t he placebo gr oup i n the distri buti on of cli nical 

outcomes accordi ng t o the ordi nal scale (odds rati o, 0.83 (95% confi dence 

i nterval [ CI ], 0.52 t o 1.35; p=0.46). Overall mortalit y was 10.96% i n t he 

convalescent plas ma gr oup and 11.43% i n the placebo group, for a risk 

di fference of -0.46 percentage poi nts (95% CI , -7.8 t o 6.8). Adverse events and 

seri ous adverse events were simi lar i n the t wo groups . 

Libster et al. 2021 [ 157] publi shed results from randomi sed, double -bli nd, 

placebo-controlled trial of convalescent plas ma wit h hi gh IgG titers agai nst 

severe acute respirat or y syndro me cor onavirus 2 (SARS-CoV-2) i n older adult 

patients wit hi n 72 hours aft er the onset of mild Covid-19 s ympt oms 

(NCT04479163; PAEPCC19; Platafor ma PRIISA (1421)). The trial was 

st opped ear ly at 76% of its projected sa mple si ze because cases of Covi d-19 i n 

the trial regi on decreased consi derably and steady enr ollment of trial patients 

beca me virt ually i mpossi ble. A t otal of 160 patients under went 
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randomi sati on. In t he i ntenti on-t o-treat populati on, severe respirat or y 

disease developed i n 13 of 80 patients (16%) who received convalescent 

plas ma and 25 of 80 patients (31%) who recei ved placebo (relati ve risk, 0.52; 

95% confi dence i nterval [ CI], 0.29 t o 0.94; p=0.03), with a relati ve risk 

reducti on of 48%. A modi fied i ntenti on-t o-treat analysis that excluded 6 

patients who had a pri mar y end-poi nt event before i nfusi on of convalescent 

plas ma or placebo showed a larger effect si ze (relati ve risk, 0.40; 95% CI , 0.20 

t o 0.81). No solicited adverse events were observed. 

Two more RCTs was found as prepri nt publi cati ons :  AlQahtani et al. 2020 

(NCT04356534); and  Ray et al. 2020 ( CTRI /2020/05/025209); results wi ll be 

presented after peer -revi ew publi cati on. Rasheed et al. 2020 published results 

fr om RCT i n Iraq [ 158] on fort y ni ne ear ly-stage critically-ill COVID-19 

patients resi di ng i n Respirator y Care Units (RCU): 21 recei ved convalescent 

plas ma whi le 28, na mely control gr oup, di d not recei ve it . Recover y or deat h, 

lengt h of stay i n hospital, and i mpr ove ment i n the cli nical course of t he disease 

were monit ored cli nically along wit h laborat or y monit oring t hrough SARS-

CoV-2 RNA detecti on via PCR, and SARS-CoV-2 IgG and IgM serologi cal 

monit ori ng. Patients who recei ved convalescent plas ma showed reduced 

durati on of i nfecti on i n about 4 days and showed less death rate [1/21 versus  

8/28 i n control gr oup]. In additi on, all t he pati ents who were gi ven convalescent 

plas ma showed hi gh levels of SARS-CoV-2 IgG and IgM t hree days after plas ma 

trans fusi on. Plas ma fr om donors wit h hi gh levels of SARS-CoV-2 IgG and 

donors wit h positi ve SARS-CoV-2 IgM showed better therapeutic results t han 

ot her donors . Aut hors concluded t hat convalescent plasma t herapy is an 

effecti ve therapy i f donors with hi gh level of SARSCov2 antibodi es are selected 

and i f reci pients are at their ear ly stage of critical i llness , bei ng no more t han 

three days i n RCU. 

Salman et al. 2020 published preli mi nar y results from RCT i n Egypt [ 159] 

conducted i n 30 patients with severe COVID-19 i nfecti on. In convalescent 

plas ma gr oup, t here was statistically si gni ficant i mpr ove ment of cli nical 

para meters , as well as serum ferriti n, D-di mer , c-reacti ve protei n, and t he si ze 

of lung lesi on compared t o control gr oup (p≤0.05). COVID-19 neutrali zi ng 

anti bodi es appeared i n serum of convalescent plas ma patients , but fai led t o 

show i n the control gr oup patients duri ng 5 days st udy peri od. 

The RECOVERY trial independent Data Monitoring Committee (DMC) 

held a routi ne meeti ng on Thursday 14 Januar y t o review the avai lable safet y 

and effi cacy data. On January 15, 2021 the RECOVERY trial chi ef 

i nvesti gat ors relesead t he state ment related t o recruit ment to convalescent 

plas ma treat ment for hospitalised wit h COVI D-19. On the advice of t he 

i ndependent Data Monit oring Commi ttee (DMC), recruitment to the 

convalescent plasma arm of the RECOVERY trial has now closed. The DMC 

saw no convi nci ng evi dence t hat furt her recruit ment would pr ovi de 

conclusi ve proof of wort hwhi le mortalit y benefit either overall or i n any pre-

speci fied subgr oup [ 160].  

The RECOVERY Collaborative Group published as preprint results fr om t he 

RECOVERY trial [161] and on May 14, 2021 fr om scienti fic publi cati on [ 162]. 

5795 hospitalised patients were randomly allocated t o recei ve hi gh-titre 

convalescent plas ma and 5763 t o usual care alone. At randomisation, 617 (5%) 

were recei vi ng invasive mechanical  ventilation, 10044 (87%) were receiving 

oxygen only (wit h or wit hout non-i nvasi ve  respirat or y support ), and 897 (8%) 

were recei vi ng no oxygen therapy. 92% of patients were recei vi ng 

corticosteroi ds at ti me of rando mi sati on. 

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


 

 

There was no si gni ficant di fference i n 28-day mortalit y bet ween t he t wo 

gr oups : 1399 (24%) of 5795 patients i n the convalescent plas ma gr oup and 

1408 (24%) of 5763 patients in t he usual care group died withi n 28 days (rate 

rati o 1·00, 95% CI 0·93–1·07; p=0·95). The 28-day mortalit y rate rati o was 

si mi lar i n all prespeci fied subgr oups of patients , i ncludi ng i n those patients 

wit hout detectable SARS-CoV-2 anti bodi es at randomi sati on. Allocati on t o 

convalescent plas ma had no si gni ficant effect on the proporti on of patients 

dischar ged fr om hospital withi n 28 days (3832 [ 66%] patients i n t he 

convalescent plas ma gr oup vs 3822 [ 66%] patients i n the us ual care gr oup; 

rate rati o 0·99, 95% CI 0·94–1·03; p=0·57). Among t hose not on i nvasi ve 

mechani cal venti lati on at randomi sati on, t here was no si gni ficant di fference 

i n the proporti on of patients meeti ng t he composite endpoi nt of progressi on 

t o i nvasi ve mechanical venti lati on or deat h (1568 [ 29%] of 5493 patients i n 

the convalescent plas ma gr oup vs 1568 [ 29%] of 5448 patients i n t he usual 

care group; rate rati o 0·99, 95% CI 0·93–1·05; p=0·79). 

O'Donnell et al. 2021 [ 163] published as prepri nt results fr om RCT 

(NCT04359810) i n US and Brazi l on 223 severe COVID-19 patients (150 were 

randomi zed t o recei ve convalescent plas ma and 73 t o nor mal control plas ma ). 

At 28 days , no si gni ficant impr ove ment i n cli nical stat us was obser ved i n 

partici pants randomi zed t o convalescent plas ma (wit h an odds rati o (OR) of 

a 1-poi nt i mpr ove ment i n the scale: 1.50, 95% confi dence interval (CI ) 0.83-

2.68, p=0.180). 28-day mortalit y was si gni ficant ly lower in partici pants 

randomi zed t o 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 medi an titer 

of anti -SARS-CoV-2 neutralizi ng anti body i n i nfused convalescent plas ma 

units was 1:160 (I QR 1:80-1:320). Seri ous adverse events occurred i n 39/147 

(27%) partici pants who recei ved convalescent plas ma and 26/72 (36%) 

partici pants who recei ved control plas ma. 

Koerper et al. 2021 [ 164] published results as prepri nt from RCT CAPSID i n 

105 hospitalised COVID-19 patients i n Ger many (NCT04433910; EudraCT 

2020-001310-38). Patients (n=105) were randomi zed 1:1 t o either recei ve 

standard treat ment and 3 units of CCP or standard treat ment alone. Contr ol 

gr oup patients wit h progress on day 14 could cross over t o the CCP gr oup. 

Pri mar y outcome was a dichot omous composite outcome of survi val and no 

longer fulfi lli ng criteria for severe COVI D-19 on day 21. The pri mar y 

outcome occurred i n 43.4% of patients i n the CCP and 32.7% i n t he contr ol 

gr oup (p=0.32). The medi an ti me t o cli nical i mpr ove ment was 26 days (I QR 

15-not reached (n.r .)) i n the CCP gr oup and 66 days (IQR 13-n.r .) i n t he 

control gr oup (p=0.27). Median ti me t o dischar ge from hospital was 31 days 

(I QR 16-n.r .) i n the CCP and 51 days (IQR 20–n.r .) i n the contr ol gr oup 

(p=0.24). In the subgr oup that recei ved a hi gher cumulati ve a mount of 

neutrali zi ng anti bodi es the pri mar y outcome occurred in 56.0% (versus 

32.1%), wit h a shorter i nterval t o cli nical i mpr ove ment , shorter ti me t o 

hospital dischar ge and better sur vi val compared t o the control gr oup. 

The Living Systematic Review with meta-analysis, related t o 16 RCTs: Li et al. 

2020 [ 150], Ghar bharan et al. 2020 [ 151], Avendano-Sola et al. 2020  [ 141],  

Agar wal et al. 2020 [ 153], Simonovi ch [ 156], AlQahtani et al. 2020, Li bster  et 

al. 2020 [ 157], Ray et al. 2020, Rasheed et al. 2020 [ 158], Salman et al. 2020  

[ 159], Hor by RECOVERY [165], O'Donnell [ 163], Bajpai et al. 2021, 

Pouladzadeh et al. 2021, Bennett -Guerrero et al. 2021 and Koer per et al. 2021 

wit h Summary of findings table is provi ded i n Table 3.12-1. In summar y, 

accordi ng t o current ly avai lable evi dence, convalescent plasma may not reduce 

All-cause mortalit y D28 (RR 0.85, 95% CI 0.69 t o 1.05, 11 RCTs , low certai nt y 

of evi dence); probably does not i ncrease i nci dence of cli nical i mpr ove ment D28 

(RR 1.00, 95% CI 0.97 t o 1.03, 6 RCTs , moderate certai nty of evi dence); may 

not decrease  WHO pr ogression score level 7 or above D28 (RR 0.80, 95% CI 
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0.57 t o 1.10, 3 RCTs , certai nt y of evi dence); pr obably does not i ncrease 

i nci dence of Adverse events (RR 1.05, 95% CI 0.94 t o 1.18, 6 RCTs , moderate 

certai nt y of evi dence) and may not i ncrease  Seri ous adverse events (RR 0.94, 

95% CI 0.72 t o 1.23, 9 RCTs , low certai nt y of evi dence). The evi dence is ver y 

uncertai n about the effect of convalescent plas ma on furt her outcome :  Viral 

negati ve conversi on D7 (RR 1.64, 95% CI 0.88 t o 3.06, 3 RCTs , ver y low 

certai nt y 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 

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; Avendaño-Solà 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; c 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 Avendaño-Solà 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 Avendaño-Solà 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: I²=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; l 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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Neutralizing monoclonal antibodies 

As Mar ovich et al. 2020 [ 166] stated, neutralizing monoclonal antibodies t o 

SARS-CoV-2 have t he potential t o be used for bot h prevention and treat ment 

of i nfecti on. They can help t o gui de vacci ne desi gn and develop me nt as well. 

The mai n target of SARS-CoV-2 neutrali zi ng monoclonal anti bodi es is the 

sur face spi ke glycopr otei n that medi ates viral entry i nt o host cells . Some 

pr oducts wi ll i nclude of a combi nati on of 2 monoclonal anti bodi es targeti ng 

di fferent sites on t he spi ke protei n. Due t o long half-li fe of most monoc lonal 

anti bodi es (appr oxi mately 3 weeks for IgG1), a si ngle i nfusi on should be 

suffi cient . A potential li mitati on of monoclonal anti bodi es for treat ment of 

COVI D-19 is the unknown bioavai labi lit y of passi vely i nfused IgG i n tissues 

affected by t he disease, especially t he lungs , whi ch serve as a key tar get of 

SARS-CoV-2 i nfecti on. Due to t he effect of viral di versit y it wi ll be i mportant 

t o monit or for the e mer gence of resistant viral mut ati ons under selecti ve 

pressure of monoclonal anti body treat ment .  

Possi ble disease enhance ment i nclude anti body-medi ated enhance ment of 

viral entry and replicati on in target cells (Fc-beari ng monocyt es or 

macr ophages ) and virus -antibody i mmune complexes and t he associ ated 

cyt oki ne release [166]. 

 

 

REGN-COV2 is combi nati on of t wo monoclonal anti bodi es  (REGN10933 and 

REGN10987) which bi nd non-competiti vely t o t he critical recept or bi ndi ng 

domai n of t he virus 's spi ke protei n, which di mi nishes the abi lit y of mut ant 

viruses to escape treat ment and pr otects agai nst spi ke variants t hat have 

arisen i n the human population.  

A phase 3 prevention trial evaluates REGNCOV2's abi lit y t o prevent i nfecti on 

a mong uni nfected people who have had close expos ure t o a COVI D-19 patient 

(s uch as the patient 's house mate) at appr oxi mately 100 sites and is expected 

t o enroll 2,000 patients i n the U.S.; t he trial wi ll assess SARS-CoV-2 i nfecti on 

stat us . 

REGN-COV2 has also moved i nt o t he phase 2/3 porti on of two adaptive phase 

1/2/3 trials testi ng t he cocktai l's abi lit y to treat hospitalised and non-

hospitalised (or "ambulatory") patients with COVID-19. The t wo phase 2/3 

treat ment trials i n hospitalized (esti mated enr ollment =1,850) and non-

hospitali zed (esti mated enr oll ment =1,050) patients are ongoi ng. Results 

fr om out patient setti ng can be found below.  

On Septe mber 14, 2020 t he Uni versit y of Oxfor d and Regener on 

Phar maceuticals , Inc. announced t hat RECOVERY (Randomi sed Evaluati on 

of COVi d-19 t hERapY wi ll evaluate Regener on’s i nvesti gati onal anti -viral 

anti body cocktail, REGNCOV2, 

htt ps ://www.recover ytrial.net/news /recover y-covi d-19-phase-3-trial-t o-

evaluate-regener on2019s -regn-cov2-i nvesti gati onal-anti body-cocktai l-i n-t he-

uk.  The phase 3 open-label trial i n patients hospitalised with COVI D-19 wi ll 

compare the effects of addi ng REGN-COV2 t o the usual standard-of-care 

versus standard-of-care on its own.  
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New SARS-CoV-2 Variants  

On Januar y 27, 2021, Regener on Phar maceuticals , Inc. announced t hat 

researchers i n Colu mbi a Universit y lab [ 167] and Regeneron scientists have 

i ndependent ly confir med t hat REGEN-COV™ (casiri vi mab and i mdevi mab 

anti body cocktai l) success fully neutrali zes the circulating SARS-CoV-2 

variants first identi fied i n the UK (B.1.1.7) and Sout h Africa (B.1.351), i n 

precli nical research. Bot h anti bodi es retai ni ng t heir potency agai nst t he 

B.1.1.7 variant ; agai nst the B.1.351 variant , i mdevi mab retai ned its potency 

and, whi le the casiri vi mab potency was reduced, it was sti ll co mparable t o t he 

potency t hat ot her si ngle antibodi es i n develop ment have agai nst the ori gi nal 

virus . Regener on is conducting additi onal precli nical research agai nst the 

variant first identi fied in Brazi l (1.1.248), 

htt ps ://i nvest or .regener on.com/news -releases/news -release-detai ls /regen-

covt m-anti body-cocktai l-acti ve-agai nst -sars -cov-2-variants . 

In the FDA new revisi on related t o REGN-COV2 and new variants , publi shed 

on March 2021, casiri vi mab and i mdevi mab i ndi vi dually and t oget her 

retai ned neutrali zati on acti vit y agai nst pseudovirus expressi ng all spi ke 

pr otei n substituti ons found in t he B.1.1.7 li neage (UK ori gi n) and agai nst 

pseudovirus expressi ng only N501Y found i n B.1.1.7 and ot her circulati ng 

li neages (Table 3.13-1). Casi viri mab and i mdevi mab toget her retai ned 

neutrali zati on acti vit y agai nst pseudovirus expressi ng all spi ke pr otei n 

substituti ons , or i ndi vi dual substituti ons K417N, E484K or N501Y, found i n 

the B.1.1351 li neage (Sout h Africa ori gi n), and agai nst K417T+E484K, found 

i n the P.1 li neage (Brazi l ori gi n), alt hough casiri vi mab alone, but not 

i mdevi mab, had reduced activit y agai nst pseudovirus expressi ng K417N or 

E484K, as i ndicated above. The E484K substituti on is als o found i n t he 

B.1.526 li neage (New York origi n). Casi viri mab and i mdevima b, i ndi vi dually 

and t oget her , retai ned neutrali zati on acti vit y agai nst the L452R substit uti on 

found i n the B.1.427/B.1.429 li neages (Cali for ni a ori gi n). It is not known how 

pseudovirus data correlate with cli nical outcomes [ 168].  

Table 3.13-1. Pseudovirus neutralization data for SARS-CoV-2 variant 

substitutions with Casirivimab and Imdevimab together 

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, del145, N501Y, A570D, 

D614G, P681H, T716I, 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.  

c 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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 The US COVID-19 Treatment Guidelines Panel recomme nds usi ng 

one of t he followi ng combi nati on anti -SARS-CoV-2 monoclonal 

anti bodi es to treat out patients wit h mi ld t o moderate COVID-19 who 

are at hi gh risk of cli nical pr ogressi on, as defi ned by t he EUA criteria 

(li sted i n alphabetical order ): 

Bamlanivimab plus etesevimab; or Casirivimab plus imdevimab; or 

Sotrovimab. 

 Treat ment should be started as soon as possi ble after the patient 

recei ves a positi ve result on a SARS-CoV-2 anti gen or nucleic aci d 

a mpli fi cati on test (NAAT) and wit hi n 10 days of sympt om onset . 

 There are no comparati ve data t o deter mi ne whet her there are 

di fferences i n cli nical effi cacy or safet y bet ween ba mlani vima b plus 

etesevi mab, casiri vi mab plus imde vi mab, or sotrovi mab. 

 The Panel recommends against t he use of anti-SARS-CoV-2 

monoclonal antibodies for patients who are hospitalised because of 

COVI D-19, except i n a cli nical trial (AIIa). However , t heir use should 

be consi dered for persons with mi ld t o moderate COVI D-19 who are 

hospitali zed for a reason ot her than COVI D-19 but who ot herwise 

meet the EUA criteria [169]. 

Results of publication 

On Dece mber 17 2020, Wei nreich et al. [ 170] published preliminary results of 

phase 1-2 portion of ongoi ng double-bli nd, phase 1–3 trial (NCT04425629) 
i nvolvi ng nonhospitalised patients wit h Covi d-19, randomly assi gned (1:1:1) t o 

recei ve placebo, 2.4 g of REGN-COV2, or 8.0 g of REGN-COV2 and were 

pr ospecti vely characteri zed at baseli ne for endogenous i mmune response 

agai nst SARS-CoV-2 (serum anti body–positi ve or serum anti body–negati ve). I n 

this i nteri m analysis , data fro m 275 patients are reported: t he REGN-COV2 

anti body cocktai l reduced viral load, wit h a greater effect in patients whose 

i mmune response had not yet been i nitiated or who had a hi gh viral load at 

baseli ne. The sa me is true for medically attended visit , with a greater effect 

a mong patients who were serum anti body–negati ve at baseline. The percentages 

of patients wit h hypersensiti vit y reacti ons , i nfusi on-related reacti ons , and ot her 

adverse events were si mi lar i n the combi ned REGN-COV2 dose gr oups and t he 

placebo gr oup. 

 On May 21, 2021 Wei nreich et al. [ 171] published as prepri nt results fr om 

phase 3 portion of above menti oned adapti ve, randomi zed, master pr ot ocol, 

i ncluded 4057 Covi d-19 out patients wit h one or more risk fact ors for severe 

disease (NCT04425629). Patients were randomi zed t o a single treat ment of 

i ntravenous placebo, or vari ous doses of REGEN-COV, and followed for 28 

days . The prespeci fied hierarchi cal analysis first compared REGEN-COV 

2400mg dose vs concurrent placebo, t hen compared t he 1200mg dose vs 

concurrent placebo, for endpoi nts assessi ng risk of hospitali zati on or deat h, 

and ti me t o sympt om resolution. Safet y was evaluated i n all treated pati ents . 

Bot h REGEN-COV 2400mg and 1200mg si gni ficant ly reduced Covi d-19-

related hospitali zati on or all-cause deat h compared t o placebo (71.3% 

reducti on [ 1.3% vs 4.6%; p<0.0001] and 70.4% reduction [ 1.0% vs 3.2%; 

p=0.0024], respecti vely). The medi an ti me t o resoluti on of Covi d-19 

sympt oms was 4 days shorter in bot h dose ar ms vs placebo (10 vs 14 days ; 

p<0.0001). Effi cacy of REGEN-COV was consistent across subgr oups , 

i ncludi ng patients who were SARS-CoV-2 serum antibody-positi ve at 

baseli ne. REGEN-COV more rapi dly reduced viral load t han placebo. Seri ous 

adverse events occurred more frequent ly i n the placebo gr oup (4.0%) t han i n 

the 1200mg (1.1%) and 2400mg (1.3%) gr oups and grade ≥2 i nfusi on-related 

reacti ons were i nfrequent (<0.3% i n all gr oups ). 
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Dose-ranging Virology Trial 

A compani on dose-rangi ng phase 2 trial of 803 out patient COVI D-19 patients 

was conducted t o evaluate the anti viral effect of several di fferent REGEN-COV 

doses (I V: 2,400 mg, 1,200 mg, 600 mg and 300 mg; SC: 1,200 mg and 600 mg). 

All tested doses met the pri mar y endpoi nt , rapi dly and si gni ficant ly reduci ng 

patients ' viral load (log10 copi es/mL) compared t o placebo (p<0.001). Each 

dose de monstrated si mi lar efficacy, i ncludi ng t he lowest doses tested (I V: 300 

mg; SC: 600 mg). In additi on, a compani on phase 2 trial showed t hat even t he 

lowest doses tested (I V: 300 mg; subcutaneous [SC]: 600 mg) had si gni fi cant 

viral load reducti ons over the first 7 st udy days , comparable to t he 2,400 mg and 

1,200 mg IV doses .  A safet y assess ment conducted on all avai lable patient data 

up t o day 169 i denti fied no new safet y si gnals . Seri ous adverse events (SAEs ) 

were lar gely related t o COVID-19 and occurred i n 1.1% of patients i n t he 1,200 

mg gr oup, 1.3% i n the 2,400 mg gr oup and 4.0% i n the placebo gr oup.  

Safety issue in hospitalised patients 

On 30 Oct ober 2020, Regener on Phar maceuticals , Inc. recei ved a 

recomme ndati on fr om t he i ndependent data monit ori ng co mmi ttee (I DMC) 

for t he REGN-COV2 anti body cocktai l treat ment trials for COVI D-19 t hat 

the current hospitalised patient trial be modi fi ed. Speci fically, based on a 

potential safet y si gnal and an unfavorable risk/benefit profi le at this ti me, t he 

IDMC recomme nds furt her enrollment of patients requiri ng hi gh-flow 

oxygen or mechanical venti lati on be placed on hold pending collecti on and 

analysis of furt her data on patients already enr olled. The IDMC als o 

recomme nds conti nui ng enr oll ment of hospitali sed patients requiri ng eit her 

no or low-flow oxygen as the risk/benefit re mai ns acceptable i n these cohorts . 

Fi nally, t he IDMC recomme nds conti nuati on of t he out patient trial wit hout 

modi ficati on, htt ps ://i nvest or .regener on.com/news -releases/news -release-

detai ls /regn-cov2-i ndependent -data-monit ori ng-commi ttee-recomme nds . 

Regulatory update:  

On Nove mber 21, 2020, t he U.S. Food and Drug Ad mi nistrati on issued an 

emergency use authorization (EUA) for casiri vi mab and i mdevi mab t o be 

ad mi nistered t oget her for the treatment of mild to moderate COVID-19 i n 

adults and pedi atric patients (12 years of age or older weighi ng at least 40 

ki logra ms [about 88 pounds ]) wit h positi ve results of direct SARS-CoV-2 viral 

testi ng and who are at high risk for progressing to severe COVID-19. This 

i ncludes those who are 65 years of age or older or who have certai n chr oni c 

me di cal conditi ons [172]. 

On February 1
st
, 2021 EMA’s human medi ci nes commi ttee (CHMP) has 

started a ‘rolling review’ of data on REGN-COV2 anti body combi nati on 

(casiri vi mab / i mdevi mab), based on preli mi nar y results from a st udy t hat 

i ndicate a beneficial effect of the medici ne i n reduci ng t he amount of virus i n 

the nose and t hroat of non-hospitalised patients wit h COVID-19 [ 173]. Once 

fi nalised it wi ll be the basis for an EU marketing authorisation for this 

combination. 

On February 26, 2021 EMA stated that the CHMP has completed its revi ew 

t o provi de a harmonised scientific opinion at EU level t o support nati onal 

decisi on maki ng on t he possi ble use of t he anti bodi es before a formal 

authorisation is issued. The Agency concluded t hat the combi nati on (REGN-

COV2) can be used for the treat ment 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 may i nclude but are not limi ted t o advanced 

age; obesit y; cardi ovascular disease, i ncludi ng hypertension; chr oni c lung 

disease, i ncludi ng ast hma; t ype 1 or t ype 2 diabetes mellitus ; chr oni c ki dney 
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disease, i ncludi ng t hose on di alysis ; chr onic li ver disease; i mmunos uppressed, 

based on prescri ber ’s assess ment [174, 175]. 

Regener on is collaborati ng with Roche t o i ncrease global supply of REGEN-

COV2. Regener on is responsi ble for develop ment and distri buti on of t he 

treat ment i n the U.S., and Roche is pri mari ly responsi ble for develop me nt 

and distri buti on outsi de the U.S. 

 

 

LY-CoV555 is a neutrali zi ng IgG1 monoclonal anti body (mAb) directed 

agai nst the spi ke protei n of SARS-CoV-2. It is desi gned t o block viral 

attachment and entry i nt o human cells , t hus neutrali zi ng t he virus , 

potentially preventi ng and treati ng COVI D-19.  

LY-CoV016 (als o known as JS016) is a recombi nant fully huma n monoc lonal 

neutrali zi ng anti body, which speci fically bi nds t o the SARS-CoV-2 sur face 

spi ke protei n recept or bi ndi ng domai n wit h hi gh affi nit y and can effecti vely 

block t he bi ndi ng of t he virus t o the ACE2 host cell sur face recept or . 

Li lly has success fully completed enr ollment and pri mar y safet y assess ments 

of LY-CoV555 i n a phase 1 study of hospitalised patients wit h COVI D-19 

(NCT04411628) and long-term follow-up is ongoi ng.  

BLAZE-1 (NCT04427501) is ongoi ng randomi zed, double-bli nd, placebo-

controlled phase 2 st udy desi gned t o assess the effi cacy and safet y of LY-

CoV555 and LY-CoV016 for the treat ment of sympt omatic COVI D-19 i n t he 

outpatient setting. Acr oss all treat ment ar ms , t he trial wi ll enr oll an esti mated 

800 partici pants .  

A phase 3 st udy for the prevention of COVI D-19 i n resi dents and staff at long-

ter m care faci lities (NCT04497987, BLAZE-2) is recent ly i nitiated.  

In additi on, LY-CoV555 is bei ng tested i n the Nati onal Institutes of Healt h-

led ACTIV-2 and ACTIV-3 studi es of ambulatory and hospitalised COVI D-

19 patients . 

To generate additi onal effi cacy and safet y data, a pragmatic, open-label st udy 

enr olli ng patients treated with eit her monot herapy or combi nati on t herapy, 

wit h a focus on collecti ng data regardi ng hospitali zati ons , deat hs and safet y, 

planned t o be i nitiated i n October 2020.  

On 27 Januar y 2021, Eli Lilly and Company, Vir Biotechnology, 

Inc. and Glaxo Smith Kline plc announced a collaborati on t o evaluate a 

combination of two COVID-19 therapies i n low-risk patients with mild to 

moderate COVID-19. Li lly has expanded its ongoi ng BLAZE-4 trial t o 

evaluate the admi nistrati on of bamlanivimab (LY-CoV555) 700mg wit h VIR-

7831 (dual-action monoclonal antibody, als o known as GSK4182136) 500mg, 

t wo neutrali zi ng anti bodi es that bi nd t o di fferent epit opes of t he SARS-CoV-

2 spi ke protei n [176]. 
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New SARS-CoV-2 Variants  

Bamlanivimab plus etesevimab combination 

In the FDA new revisi on publi shed on May 2021, related to ba mlani vi mab 

plus etesevi mab combi nati on and new variants , resistant variants were 

i denti fied usi ng directed evoluti on of t he spi ke protei n and serial passage i n 

cell cult ure of SARS-CoV-2 in t he presence of ba mlani vima b or etesevi mab 

i ndi vi dually. Resistant variants were not i denti fied when ba mlani vi mab and 

etesevi mab were tested t oget her usi ng t he sa me met 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) 

Source: [177] 

a
 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. 

b
 No change: <5-fold reduction in susceptibility 

c 
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. 

d
 Etesevimab retains activity against this variant. 

e
 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)  

 The US COVID-19 Treatment Guidelines Panel recomme nds usi ng 

one of t he followi ng combi nati on anti -SARS-CoV-2 monoclonal 

anti bodi es to treat out patients wit h mi ld t o moderate COVID-19 who 

are at hi gh risk of cli nical pr ogressi on, as defi ned by t he EUA criteria 

(li sted i n alphabetical order ): 

Bamlanivimab plus etesevimab; or Casirivimab plus imdevimab; or 

Sotrovimab 

 Treat ment should be started as soon as possi ble after the patient 

recei ves a positi ve result on a SARS-CoV-2 anti gen or nucleic aci d 

a mpli fi cati on test (NAAT) and wit hi n 10 days of sympt om onset . 

 There are no comparati ve data t o deter mi ne whet her there are 

di fferences i n cli nical effi cacy or safet y bet ween ba mlani vima b plus 

etesevi mab, casiri vi mab plus imde vi mab, or sotrovi mab. 

 The Panel recommends against t he use of anti-SARS-CoV-2 

monoclonal antibodies for patients who are hospitali zed because of 

COVI D-19, except i n a cli nical trial (AIIa). However , t heir use should 

be consi dered for persons with mi ld t o moderate COVI D-19 who are 

hospitali zed for a reason ot her than COVI D-19 but who ot herwise 

meet the EUA criteria [169]. 
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Results of publications 

Final results of t he phase 2 portion of BLAZE-1, randomi sed, double -bli nd, 

placebo-controlled trial (NCT04427501) were published by Gott li eb et al. 

2021 [ 179]. The BLAZE-1 study is a randomi zed phase 2/3 trial at 49 US 

centers i ncludi ng ambulatory patients (n = 613) who tested positi ve for 

SARS-CoV-2 i nfecti on and had 1 or more mild to moderate COVI D-19 

sympt oms . Patients who received bamlanivimab (LY-CoV555) monotherapy 

or placebo were enrolled first followed by patients who recei ved 

bamlanivimab (LY-CoV555) and etesevimab (LY-CoV016) combination or 

placebo. Patients were randomi zed t o recei ve a single i nfusi on of 

ba mlani vi mab (700 mg [ n=101], 2800 mg [ n=107], or 7000 mg [ n=101]), t he 

combi nati on treat ment (2800mg of ba mlani vi mab and 2800 mg of etesevi mab 

[n=112]), or placebo (n=156).  The pri mar y end poi nt was change i n SARS-

CoV-2 log viral load at day 11 (±4 days ). Ni ne prespeci fied secondar y 

outcome measures were evaluated wit h comparisons bet ween each treat ment 

gr oup and placebo, and i ncluded 3 ot her measures of viral load, 5 on 

sympt oms , and 1 measure of cli nical outcome (t he proporti on of patients wit h 

a COVI D-19–related hospitalizati on, an e mer gency depart ment [ ED] visit , or 

deat h at day 29).  

Data on hi gh and moderate certai nt y of evi dence, related t o effecti veness and 

safet y of ba mlani vi mab monot herapy and ba mlani vi mab + etesevi mab 

compared t o placebo and each ot her , reported i n this RCT, prepared by 

Cr uciani et al. [ 180-183], can be found i n the Summar y of Fi ndi ngs tables 

3.13-3, 4 and 5.  In summar y, based on t he fi nal results of t he phase 2 porti on 

of one RCT i n outpatients with recent ly di agnosed mi ld or moderate Covi d-

19, no deat hs occurred i n ba mlani vi mab, ba mlani vi mab + etesevi mab 

combi nati on and placebo gr oup (hi gh certai nt y of evi dence).  

Ba mlani vi mab 700 mg monot herapy and ba mlani vi mab 2800 mg + 

etesevi mab 2800 mg treat ment compared t o placebo reduces COVI D-19 

related hospitalisati on or visit to an e mer gency depart ment at day 29 (hi gh 

certai nt y of evi dence). The change i n mean t otal sympt om score fr om baseli ne 

t o day 11 was favouri ng t he 700 mg monot herapy gr oup (hi gh certai nt y of 

evi dence) and t he ba mlani vi mab + etesevi mab combi nati on gr oup (moderate 

certai nt y of evi dence).  

Ba mlani vi mab and ba mlanivi mab + etesevi mab treat ment compared t o 

placebo does not i ncrease number of patients wit h adverse events or number 

of seri ous adverse events (hi gh certai nt y of evi dence). The sa me is true for 

ba mlani vi mab compared to ba mlani vi mab + etesevi mab treat ment . 

Ba mlani vi mab monot herapy or ba mlani vi mab + etesevi mab treat ment , 

compared t o placebo, does not accelerate the nat ural decli ne i n viral load over 

ti me (hi gh certai nt y of evidence). The sa me is true for ba mlani vi mab 

compared t o ba mlani vi mab + etesevi mab treat ment .  

On Januar y 26, 2021 Eli Li lly and Company announced unpublished results 

from phase 3 BLAZE-1 RCT on t he combi nati on t herapy ar ms enr olled mild 

to moderate, recent ly diagnosed COVID-19 patients who are at high risk for 

progressing to severe COVID-19 and/or hospitalisation, st udyi ng 

bamlanivimab 2800 mg plus etesevimab 2800 mg versus placebo. The pri mar y 

outcome measure for the phase 3 porti on of t he BLAZE-1 trial was t he 

percentage of partici pants who experience COVI D-related hospitali zati ons or 

deat h from any cause by day 29. The key secondar y endpoi nts were change 

fr om baseli ne t o day 7 i n SARS-CoV-2 viral load, persistent ly hi gh SARS-

CoV2 viral load on day 7, ti me to sustai ned sympt om resoluti on, and COVI D-

related hospitali zati on, ER visit or deat h fr om any cause from baseli ne by day 

29. Additi onal endpoi nts i nclude change fr om baseli ne i n viral load at ot her 

ti me poi nts , sympt om i mpr ove ment , sympt om resoluti on, as well as safet y. 
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Ba mlani vi mab (LY-CoV555) 2800 mg and etesevi mab (LY-CoV016) 2800 mg 

t oget her si gni ficant ly reduced COVI D-19-related hospitalisati ons and deat hs 

i n hi gh-risk patients recently di agnosed wit h COVI D-19. Acr oss 1,035 

patients , t here were 11 events (2.1 percent ) i n patients taki ng t herapy and 36 

events (7.0 percent ) i n patients taki ng placebo, representi ng a 70 percent risk 

reducti on (p=0.0004). There were 10 deat hs t otal, all of whi ch occurred i n 

patients taki ng placebo, and no deat hs i n patients taki ng ba mlani vi mab and 

etesevi mab t oget her . Ba mlani vi mab and etesevi mab toget her als o 

de monstrated statistically signi ficant i mpr ove ments on all key secondar y 

endpoi nts , provi di ng strong evi dence that the therapy reduced viral load and 

accelerated sympt om resoluti on. The safet y profi le of bamlani vi mab and 

etesevi mab t oget her was consistent wit h observati ons fr om ot her phase 1, 

phase 2 and phase 3 trials evaluati ng t hese anti bodi es . Seri ous adverse events 

were reported at a si mi lar frequency i n the ba mlani vi mab and etesevi mab 

t oget her and placebo gr oups . 

Recent ly, on May 31, 2021 EUnet HTA Rapi d Revi ew was published on t his 

t opic [184]. 

On March 10, 2021 Eli Li lly and Company announced new data fr om t he 

BLAZE-1 phase 3 study, de monstrati ng bamlanivimab (LY-CoV555) 700 mg 

and etesevimab (LY-CoV016) 1400 mg together si gnifi cant ly reduced 

COVI D-19 related hospitali zati ons and deat hs ("events ") i n high-risk patients 

recent ly di agnosed wit h COVID-19.  

This phase 3 cohort of BLAZE-1 i ncluded 769 hi gh-risk patients , aged 12 and 

older wit h mild to moderate COVID-19 (t herapy: n=511; placebo: n=258). 

There were four events i n patients taki ng ba mlani vi mab with etesevi mab and 

15 events i n patients taki ng placebo, representi ng an 87 percent risk reducti on 

(p<0.0001). Ba mlani vi mab and etesevi mab t oget her also de monstrated 

statistically si gni ficant i mprove ments on key secondar y endpoi nts . These 

results are consistent wit h those seen i n ot her data sets from BLAZE-1: i n t he 

previ ous phase 3 cohort , bamlani vi mab 2800 mg wit h etesevi mab 2800 mg 

reduced t he risk of hospitali zati ons and deat hs by 70 percent and i n the phase 

2 cohort , ba mlani vi mab alone reduced t he risk of hospitali zati ons and ER 

vi sits by appr oxi mately 70 percent . The viral load reducti ons were als o 

consistent wit h what was observed i n the previ ous phase 3 cohort of t he st udy. 

In this phase 3 cohort , t here were four deat hs t otal, all of which were dee med 

related t o COVI D-19 and all of which occurred i npatients taki ng placebo; no 

deat hs occurred i n patients recei vi ng treat ment wit h ba mlani vi mab and 

etesevi mab t oget her . Across the t wo phase 3 cohorts of t he st udy t hat have 

been analyzed t o date, t here have been no deat hs i n patients recei vi ng 

treat ment wit hba mlani vi mab and etesevi mab t oget her , and 14 deat hs i n 

patients recei vi ng placebo, 13 of which were dee med COVID-19 related. In 

this data set , the safet y pr ofi le of ba mlani vi mab and etesevima b t oget her was 

consistent wit h observati ons from ot her phase 1, phase 2 and phase 3 trials 

evaluati ng t hese anti bodi es , https ://i nvest or .li lly.com/news -releases/news -

release-detai ls /li llys -ba mlani vi mab-and-etesevi mab-t oget her-reduced..  

Additi onally, i nitial results fro m t he ongoing BLAZE-4 trial (NCT04634409) 

pr ovi de viral load and phar macodyna mi c/phar macoki netic dat a whi ch 

de monstrated lower doses , i ncludi ng ba mlani vi mab 700 mg and etesevi mab 

1400 mg t oget her , are si mi lar t o ba mlani vi mab 2800 mg and etesevi mab 2800 

mg t oget her [185]. 
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On March 29, 2021 Eli  Li lly and Company, Vir Bi otechnology, 

Inc. and GlaxoS mit hKli ne plc announced data fr om t he expanded phase 2 

BLAZE-4 trial st udyi ng low-risk adult patients wit h mild to moderate 

COVID-19. Results showed that i nvesti gati onal bamlanivimab (LY-CoV555) 

700 mg co-administered with VIR-7831 (also known as GSK4182136) 500 mg 

de monstrated a 70 percent (p<0.001) relati ve reducti on i n persistent ly hi gh 

viral load (> 5.27; cycle t hreshold value < 27.5) at day 7 compared t o placebo, 

meeti ng t he pri mar y endpoi nt . Ba mlani vi mab admi nistered wit h VI R-7831 

de monstrated a statistically signi ficant reducti on compared to placebo i n t he 

key virologi c secondar y endpoi nts of mean change from baseli ne t o days 3, 5 

and 7 i n SARS-CoV-2 viral load. There were no events for t he secondar y 

endpoi nt of COVI D-19 related hospitali zati on or deat h by day 29 i n eit her 

st udy ar m. One patient (i n the treat ment ar m) visited the e mergency room for 

COVI D-19 related sympt oms . No seri ous adverse events were seen wit h co-

ad mi nistrati on of ba mlani vi mab and VI R-7831. Ba mlani vi mab and VI R-7831 

bi nd t o di fferent regi ons of t he spi ke protei n of SARS-CoV-2. Precli nical data 

suggest the admi nistrati on of these t wo i nvesti gati onal anti bodi es toget her 

ma y pr ovi de protecti on against current variants of SARS-CoV-2 t hat are 

resistant t o ba mlani vi mab.  

Lundgren et al. 2020 (ACTIV-3/TICO LY-CoV555 St udy group) publi shed 

preliminary negati ve results from RCT (NCT04501978) compared LY-

CoV555 wit h placebo i n hospitalised patients who had Covid-19 wit hout end-

or gan fai lure  [187]. I n additi on, all t he patients recei ved hi gh-qualit y 

supporti ve care as backgr ound t herapy, i ncludi ng t he anti viral dr ug 

re mdesi vir (95% of patients) and, when i ndicated, suppleme nt al oxygen and 

glucocorticoi ds . The data and safet y monit ori ng board recomme nded 

st oppi ng enr ollment for futi lit y after 314 patients (163 i n the LY-CoV555 

gr oup and 151 i n the placebo gr oup) had under gone randomi zati on and 

i nfusi on.  

Data on hi gh certai nt y of evi dence, related t o effecti veness and safet y of 

ba mlani vi mab reported i n this one RCT menti oned above, prepared by 

Cr uciani et al. [ 188, 189], can be found i n the Summar y of Fi ndi ngs 3.13-6. 

Based on t he i nteri m results from one RCT wit h hi gh certai nt y of evi dence, 

i n hospitalised patients , ba mlani vi mab compared t o standard treat ment does 

not reduce all-cause mortalit y, does not i ncrease the number of patients wit h 

AEs and SAEs , and does not increase the number of patients dischar ged.  
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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) 

⨁⨁⨁⨁

⨁⨁⨁⨁

⨁⨁⨁⨁

⨁⨁⨁⨁

⨁⨁⨁⨁

⨁⨁⨁⨁

⨁⨁⨁⨁

⨁⨁⨁⨁

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. 
a
 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) 

⨁⨁⨁⨁

⨁⨁⨁⨁

⨁⨁⨁⨁

⨁⨁⨁◯

⨁⨁⨁⨁

⨁⨁⨁◯

⨁⨁⨁◯

⨁⨁⨁◯
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⨁⨁⨁⨁

⨁⨁⨁⨁

⨁⨁⨁⨁

⨁⨁⨁⨁

⨁⨁⨁◯

⨁⨁⨁◯

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: 
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
 [184] Gottlieb et al [179] 

 
c 
Downgraded of one level for wide CI; 

d
 Authors of current rapid review; ; 

e 
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; 
 f 

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 effectiveness and safety of bamlanivimab + etesevimab combination compared to placebo – 

OUTPATIENT (1 RCT: Gottlieb 2021) 

⨁⨁⨁⨁

⨁⨁⨁⨁

⨁⨁⨁◯

⨁⨁⨁◯

⨁⨁⨁⨁

⨁⨁⨁⨁

⨁⨁⨁◯

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: 
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
 [184] Gottlieb et al 

[179] ; Downgraded of one level for wide CI, including the possibility of trivial or harmful effects; 
d
 Authors of current rapid review; 

e
 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 effectiveness and safety of bamlanivimab compared to standard treatment/placebo – 

HOSPITALISED (1 RCT: Lundgren et al. 2020) 

⨁⨁⨁⨁

⨁⨁⨁⨁

⨁⨁⨁⨁

⨁⨁⨁⨁

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. 

a
  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 Apri l 16, 2021 FDA revoked Emergency Use Authorization (EUA) for t he 

i nvesti gati onal monoclonal anti body t herapy bamlanivimab (previ ous ly LY-

CoV555), when administered alone, for the treat ment of mild-to-moderate 

COVID-19 i n adult and pediatric patients . Based on its ongoi ng analysis of 

e mer gi ng scienti fic data, speci fically t he sustai ned i ncrease of SARS-CoV-2 

viral variants that are resistant t o ba mlani vi mab alone resulti ng i n t he 

i ncreased risk for treat ment fai lure, t he FDA has deter mi ned t hat t he known 

and potential benefits of ba mlani vi mab, when admi nistered alone, no longer 

out wei gh t he known and potential risks for its aut hori zed use [190]. 

On Febr uar y 9, 2021 t he FDA issued an EUA for bamlanivimab and 

etesevimab administered together for the treat ment of mild to moderate 

COVID-19 i n adults and pediatric patients (12 years of age or older wei ghi ng 

at least 40 ki logra ms [about 88 pounds ]) who test positi ve for SARS-CoV-2 

and who are at hi gh risk for progressi ng t o severe COVI D-19. The aut hori zed 

use i ncludes treat ment for those who are 65 years of age or older or who have 

certai n chr onic medical condi ti ons . In a cli nical trial of patients wit h COVI D-

19 at hi gh risk for disease pr ogressi on, a si ngle i ntravenous i nfusi on of 

ba mlani vi mab and etesevi mab admi nistered t oget her si gni ficant ly reduced 

COVI D-19-related hospitalisati on and deat h duri ng 29 days of follow-up 

compared t o placebo. The safet y and effecti veness of t his i nvesti gati ona l 

therapy for use i n the treat ment of COVI D-19 conti nue t o be 

evaluated. Ba mlani vi mab and etesevi mab are not aut hori zed for patients who 

are hospitalised due t o COVID-19 or require oxygen t herapy due t o COVI D-

19. Treat ment wit h ba mlani vi mab and etesevi mab has not been st udi ed i n 

patients hospitalised due t o COVI D-19. Monoclonal anti bodi es , such as 

ba mlani vi mab and etesevi mab, may be associated with worse cli nical 

outcomes when admi nistered t o hospitalised patients wit h COVI D-19 

requiri ng hi gh flow oxygen or mechani cal venti lati on, 

htt ps ://www.fda.gov/news -events/press -announce ments/coronavirus -covi d-

19-update-fda-aut hori zes -monoclonal-anti bodi es -treat ment -covi d-19-0. 

On March 5, 2021 EMA stated t hat the CHMP has completed its revi ew 

started i n Febr uar y 2021[ 191], t o provi de a harmonised scientific opinion at 

EU level t o support nati onal decisi on maki ng on t he possi ble use of t he 

anti bodi es before a formal authorisation is issued. The Agency concluded t hat 

bamlanivimab monotherapy and bamlanivimab and etesevimab combination 

can be used t oget her t o treat confir med COVI D-19 i n patients who do not 

require supplemental oxygen and who are at high risk of their COVID-19 

disease becoming severe [ 192, 193]. Risk fact ors may i nclude but are not 

li mited t o: advanced age; obesit y; cardi ovascular disease, i ncludi ng 

hypertensi on; chr onic lung disease, i ncludi ng ast hma; type 1 or t ype 2 

di abetes mellit us ;  chr onic ki dney disease, i ncludi ng t hose on di alysis ; chr oni c 

li ver disease; i mmunos uppressed, based on prescri ber ’s assess ment . Exa mples 

i nclude: cancer treat ment , bone marr ow or organ transplant ati on, i mmune 

defi ciencies , HI V (i f poor ly controlled or evi dence of AI DS), sickle cell 

ane mi a, t halasse mi a, and prolonged use of i mmune -weakeni ng medi cati ons .  

On March 11, 2021 EMA’s CHMP has started a ‘rolling review’ of data on t he 

anti bodi es ba mlani vi mab and etese mi vab t o be used i n combi nati on for t he 

treat ment of COVI D-19. The revi ew wi ll also look at bamlani vi mab used 

alone. The rolli ng review wi ll conti nue unti l enough evi dence is avai lable t o 

support for mal marketi ng aut horisati on appli cati ons , 

htt ps ://www.e ma.eur opa.eu/en/news /e ma-starts-rolli ng-review-eli -li lly-

anti bodi es -ba mlani vi mab-etese mi vab-covi d-19. 
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AZD7442 is a combi nati on of two mAbs (AZD8895 + AZD1061) deri ved fr om 

convalescent patients wit h SARS-CoV-2 i nfecti on. Discovered by Vander bi lt 

Uni versit y Medical Center and li censed t o AstraZeneca in June 2020, t he 

mAbs were opti mised by AstraZeneca wit h half-li fe extensi on and reduced Fc 

recept or bi ndi ng. The half-li fe extended mAbs should affor d at least si x 

mont hs of pr otecti on fr om COVI D-19.  

NCT04507256 is a phase 1, first ti me i n human, randomi sed, double -bli nd, 

placebo-controlled, and dose escalati on st udy t hat ai ms t o evaluate the safet y, 

t olerabi lit y and phar macokinetics of AZD7442 i n healthy partici pants . 

Esti mated st udy completi on date is Septe mber 2021. 

Lar ger late-stage phase 2 and phase 3 (NCT047233394, TACKLE, i n 

out patient adults ) trials are ongoi ng t o evaluate its effi cacy as a potential 

preventati ve and treatme nt appr oach agai nst COVI D-19, 

htt ps ://www.astrazeneca.com/me di a-centre/press-releases/2020/phase-1-

cli nical-trial-i nitiated-for -monoclonal-anti body-combi nati on-for -t he-

preventi on-and-treat ment -of-covi d-19.ht ml. 

ACTIV-2 phase 2/3 RCT (NCT04518410) i n a mbulant patients is als o 

ongoi ng. 

An i nternati onal randomi zed, controlled phase 3 cli nical trial has begun i n 

Febr uar y 2021, evaluati ng t he safet y and effi cacy of AZD7442 for treati ng 

people hospitalised wit h COVI D-19. The trial, part of a master protocol - 

ACTIV-3, has an adapti ve desi gn allowi ng i nvesti gat ors t o add new sub-

st udies of additi onal i nvestigati onal agents . ACTI V-3 is spons ored by t he 

Nati onal Institute of Aller gy and Infecti ous Diseases (NIAI D), part of t he 

Nati onal Institutes of Healt h, htt ps ://www.ni h.gov/news -events/news -

releases/cli nical-trial-hospitali zed-covi d-19-patients-evaluates -long-acti ng-

anti body-t herapy. 

AZD7442 is current ly evaluated i n DisCoVeRy cli nical trial (NCT04315948), 

i n hospitalised patients wit h COVI D-19. The 1240 patients enrolled i n t he 

st udy i n Eur ope wi ll be followed up over a 15-mont h peri od unti l Nove mber 

2022. An i nitial analysis of t he results is expected t o take place at the end of 

2021. 

 

 

VIR-7831 (Vir Bi otechnology company) is a dual-action monoclonal antibody 

that was selected for cli nical develop ment based on its potential t o bot h block 

viral entry i nt o healt hy cells and clear i nfected cells , as well as its potenti al t o 

pr ovi de a hi gh barrier to resistance. It has shown t he abilit y t o neutrali ze 

SARS-CoV-2 li ve virus i n vitro. The anti body bi nds t o an epit ope on SARS-

CoV-2 shared wit h SARS-CoV-1, i ndicati ng t hat the epit ope is hi ghly 

conserved, which may make it more di ffi cult t o escape mutants t o develop. 

VI R-7832 has been engi neered wit h the potential to enhance lung 

bi oavai labi lit y, have an extended half-li fe, and functi on as a  

and/or prophylactic T cell vacci ne.  
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A phase 2/3 COMET-ICE (COVI D-19 Monoclonal anti body Effcacy Tri al - 

Intent t o Care Ear ly) trial was launched on Septe mber 10, 2020, i n whi ch 

subjects wit h COVI D-19 wi ll recei ve VIR-7831 or placebo and be assessed for 

safet y, t olerabi lit y, effi cacy, and phar macoki netics . The phase 3 part of t he 

COMET-I CE trial is assessi ng t he safet y and effacy of a single i ntravenous 

(I V) i nfusi on of VI R-7831 or placebo i n appr oxi mately 1,300 non-hospitalised 

partici pants globally. The pri mar y effi cacy endpoi nt is the pr oporti on of 

adults who have progressi on of COVI D-19 as defi ned by t he need for 

hospitali zati on or deat h withi n 29 days of randomi zation. The COMET 

cli nical develop ment program for VI R-7831 also i ncludes a planned phase 3 

trial for the preventi on of sympt omatic i nfecti on. 

On March 10, 2021 Vir Biotechnology, Inc. and GlaxoS mit hKli ne plc 

announced t hat an Independent Data Monit ori ng Commi ttee (I DMC) 

recomme nded t hat the phase 3 COMET-I CE be st opped for enrollme nt due 

t o evi dence of profound effi cacy. The IDMC recomme ndati on was based on 

an interim analysis of data fro m 583 patients enr olled i n the COMET-I CE 

trial, which de monstrated an 85% (p=0.002) reduction in hospitalisation or 

death in patients receiving VIR-7831 as monotherapy compared to placebo, 

the pri mar y endpoi nt of t he trial. VI R-7831 was well t olerated. As t he trial 

re mai ns ongoi ng and bli nded with patients conti nui ng t o be followed for 24 

weeks , additi onal results , i ncludi ng epi de mi ology and virology data, wi ll be 

fort hcomi ng once t he trial is co mpleted. Based on t hese results , Vir and GSK 

plan t o submit an Emer gency Use Aut hori zati on (EUA) appli cati on t o t he 

FDA and for aut hori zati ons i n ot her countries , 

htt ps ://www.globenews wire.co m/news -

release/2021/03/11/2190921/0/en/Vir -Bi otechnology-and-GSK-Announce-

VI R-7831-Reduces -Hospitali zati on-and-Risk-of-Deat h-i n-Ear ly-Treat ment -

of-Adults -wit h-COVI D-19.html. 

The COMET cli nical develop ment progra mme for VI R-7831 i ncludes t wo 

additi onal trials – one for the treat ment of hospitalised patients and anot her 

for t he preventi on of sympt omatic i nfecti on, htt ps ://www.gsk.com/en-

gb/ medi a/press -releases/vir -bi otechnology-and-gsk-announce-global-

expansi on-t o-phase-3-of-comet -ice-st udy-evaluati ng-vir -7831-for -t he-

treat ment -of-covi d-19/.  

The ACTIV-3 randomi zed, placebo-controlled, multicenter , global phase 3 

trial i nvesti gates the safet y and effacy of VI R-7831 i n hospitalised adults wit h 

COVI D-19. The trial has closed enr olle ment i n ar m exa mi ni ng VI R-7831 on 

March 1, 2021 (due t o futi lit y), followi ng an i nteri m revi ew and 

recomme ndati ons from t he i ndependent Data and Safet y Monit ori ng Boar d 

(DSMB), htt ps ://www.ni h.gov/news -events/news -releases/ni h-spons ored-

acti v-3-c li nical-trial-closes -enrollment -i nt o-t wo-s ub-st udi es 

On 27 Januar y 2021, Eli Lilly and Company, Vir Biotechnology, 

Inc. and Glaxo Smith Kline plc announced a collaborati on t o evaluate a 

combination of two COVID-19 therapies i n low-risk patients with mild to 

moderate COVID-19. On March 29, 2021 Eli Li lly and Company, Vir 

Bi otechnology, Inc. and GlaxoS mit hKli ne plc announced data from t his 

expanded phase 2 BLAZE-4 trial st udyi ng low-risk adult patients wit h mild 

to moderate COVID-19 . Detai ls could be seen i n secti on on ba mlani vi mab 

above. 

On April 15, 2021 EMA starts review of VIR-7831 i n the treat ment of patients 

wit h COVI D-19. EMA is starti ng t his review t o support national authorities 

who may deci de on t he use of this medi ci ne for COVI D-19 prior to marketing 

authorisation.[ 194]. On May 21, 2021 EMA concluded t hat sotrovi mab can be 

used t o treat confir med COVID-19 i n adults and adolescents (aged 12 years 

COMET-ICE 

Zwischenauswertung 

 

Studie wegen positive 

Ergebnisse angehalten: 

85% Reduktion von 

Hospitaliseirung und 

Tod

Studie wegen negativer 

Ergebnisse angehalten
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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 decisi on t o start the rolli ng review is based on preli mi nar y results 

fr om an ongoi ng st udy looking at the abi lit y of t he medici ne t o prevent 

hospitalisati on or deat h i n non-hospitalised patients wit h COVI D-19. 

On May 26, 2021 FDA issued EUA for sotrovi mab for the treat ment of mi ld-

t o-moderate COVI D-19 i n adults andpedi atric patients (12 years of age and 

older wei ghi ng at least 40 ki logra ms [about 88pounds ]) with positi ve results 

of direct SARS-CoV-2 viral testi ng and who are at hi gh risk forpr ogressi on t o 

severe COVI D-19, i ncludi ng hospitali zati on or deat h, 

htt ps ://www.fda.gov/news -events/press -announce ments/coronavirus -covi d-

19-update-fda-aut hori zes -additi onal-monoclonal-anti body-t reat ment -covi d-

19. The EUA submi ssi on i ncluded data fr om published i n vitro st udies , whi ch 

de monstrated that sotrovima b maintains activity agai nst all known 

circulati ng variants of concern, i ncludi ng t he variants fro m Brazi l (P.1), 

Cali for ni a (B.1.427/B.1.429), Indi a (B.1.617), New York (B.1.526), Sout h 

Africa (B.1.351) and t he UK (B.1.1.7). GSK and Vir wi ll conti nue t o evaluate 

the abi lit y of sotrovi mab t o mai ntai n acti vit y agai nst new and e mer gi ng 

variants , htt ps ://www.gsk.com/en-gb/medi a/press-releases/gsk-and-vir -

bi otechnology-announce-sotrovi mab-vir -7831-recei ves -e mergency-use-

aut hori zati on-fr om-t he-us -fda/. 

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

 The US COVID-19 Treatment Guidelines Panel recommends usi ng 

one of t he followi ng combi nati on anti -SARS-CoV-2 monoc lonal 

anti bodi es to treat out patients wit h mi ld t o moderate COVID-19 who 

are at hi gh risk of cli nical progressi on, as defi ned by t he EUA criteria 

(li sted i n alphabetical order ): 

Bamlanivimab plus etesevimab; or Casirivimab plus imdevimab; or 

Sotrovimab. 

 Treat ment should be started as soon as possi ble after the patient 

recei ves a positi ve result on a SARS-CoV-2 anti gen or nucleic aci d 

a mpli fi cati on test (NAAT) and wit hi n 10 days of sympt om onset . 

 There are no comparati ve data t o deter mi ne whet her there are 

di fferences i n cli nical effi cacy or safet y bet ween ba mlani vi mab plus 

etesevi mab,  casiri vi mab plus i mdevi mab, or sotrovi mab. 

 The Panel recommends against t he use of anti-SARS-CoV-2 

monoclonal antibodies for patients who are hospitali zed because of 

COVI D-19, except i n a cli nical trial (AIIa). However , t heir use should 

be consi dered for persons with mi ld t o moderate COVI D-19 who are 

hospitali zed for a reason ot her than COVI D-19 but who ot her wise 

meet the EUA criteria [169]. 
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Regdanvi mab (fr om Celltri on Healt hcare)  is a monoclonal anti body wit h 

acti vit y agai nst COVI D-19. In pre-cli nical data the treat ment candi date 

de monstrated a 100-fold reducti on i n viral loadof SARS-CoV-2, as well as a 

reducti on i n lung i nfla mmation [ 197].  

Results from t he global phase 1 cli nical trial of CT-P59 de monstrated 

pr omi si ng safet y, t olerabi lit y, anti viral effect and effi cacy profi le i n patients 

wit h mi ld sympt oms of COVID-19. 

On Januar y 13, 2021 Celltri on Gr oup announced positi ve effi cacy and safet y 

results from global phase 2/3 cli nical trial of COVI D-19 treat ment candi date 

CT-P59: CT-P59 (40mg/kg) treated patients reported reduced progressi on 

rates to severe COVI D-19 by 54% for patients wit h mi ld-t o-moderate 

sympt oms and 68% for moderate patients aged 50 years and over ; a 

si gni ficant ly shortened ti me to cli nical recover y rangi ng fr om 3.4 t o 6.4 days 

qui cker compared t o placebo and a si gni ficant reduction of viral load 

compared t o placebo was reported at Day7 i n patients treated wit h CT-P59. 

No drug-related seri ous adverse events report ed, 

htt ps ://www.celltri onhealt hcare.com/en-

us /board/newsdetai l?modi fy_key=433 

On March 26, 2021 EMA announced t hat the CHMP has completed its a 

review of Celltri on’s monoclonal anti body regdanvi mab (CT-P59) t o support 

national authorities who may deci de on t he use of t his medici ne for COVI D-

19 prior to authorisation. EMA concluded t hat regdanvi mab can be used for 

the treat ment of confir med COVI D-19 i n adult patients who do not require 

supplemental oxygen therapy and who are at high risk of progressing to severe 

COVID-19. Risk fact ors may include but are not li mited t o: advanced age; 

obesit y; cardi ovascular disease, i ncludi ng hypertensi on; chroni c lung disease, 

i ncludi ng ast hma; t ype 1 or t ype 2 diabetes mellit us ;  chr onic ki dney disease, 

i ncludi ng t hose on dialysis ; chr onic li ver disease; i mmunosuppressed, based 

on prescri ber ’s assess ment . Exa mples i nclude: cancer treat ment , bone marr ow 

or or gan transplantati on, i mmune deficiencies , HI V (i f poor ly controlled or 

evi dence of AI DS), sickle cell ane mi a, t halasse mi a, and pr olonged use of 

i mmune-weakeni ng medi cations . The recomme nded dosage of regdanvi mab 

is a si ngle i ntravenous (IV) i nfusi on of 40 mg/kg [ 198, 199]. 

On May 18, 2021 Celltri on announced t hat its regdanvi mab (CT-P59) 

de monstrated neutralisi ng potency agai nst e mer gi ng SARS-CoV-2 variants 

fi rst detected i n New York, US (B.1.526), Ni geria (B.1.525) and Indi a 

(B.1.617). The company plans to study neutralisi ng titers agai nst additi onal 

e mer gi ng strai ns , i ncludi ng the Brazi l variant (P.1), i n order t o pr oacti vely 

address the pande mi c as the virus conti nues t o evolve. Regdanvi mab is known 

t o success fully neutralise the SARS-CoV-2 variants first identi fied i n t he UK 

(B.1.1.7), Cali for ni a (B.1.427/B.1.429), Brazi l (P.2), i n additi on t o t he 

previ ous ly i denti fied si x variant genome mut ati ons of SARS-CoV-2 (vari ants 

S·L·V·G·GH·GR), https ://www.celltri onhealt hcare.com/en-

us /board/newsdetai l?modi fy_key=482&pagenu mber =1&keywor d=&keywo

rd_t ype=  
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The reader is referred t o the ear li er versi on (V13_Apri l) for more detai ls on 

Combination therapy related t o interferon beta-1b, lopinavir and ribavirin or 

other triple combination of interferons.  

 

 

 

About the treatment under consideration 

The t herapeutic molecule solnati de (I NN) has been desi gned by APEPTI CO 

(a pri vately-held bi otechnology company fr om Vi enna/Austria) for t he 

therapeutic treat ment of patients wit h Acute Respirat or y Distress Syndr ome 

(ARDS) and vari ous for ms of li fe-t hreateni ng Pulmonar y Oede ma (PPO). 

Solnati de is a synt hetic peptide of less than 20 a mi no aci ds appli ed direct ly 

i n the lower airways i n the for m of a li qui d aerosol, ai ms to accelerate t he 

dissoluti on of alveolar oede ma and reduce barrier da mage caused by Covi d-

19 i n the lungs .  

In Apri l 2020, solnati de has been appr oved for Compassionate Use by t he 

Austrian Federal Offi ce for Safet y i n Healt h Care (BASG) for t he treat ment 

of patients i nfected by t he novel cor onavirus SARS-CoV-2 and subsequent ly 

developi ng severe pulmonar y dys functi on (severe COVI D-19), as well as by 

the Itali an Medici nes Agency and t he Et hics Commi ttee of t he Nati onal 

Institute for Infecti ous Diseases (Lazzar o Spallanzani -Ro me ), wit hi n t he 

compassi onate use progra m of drugs under goi ng cli nical trials for t he 

treat ment of COVI D-19 patients sufferi ng fr om pulmonar y oede ma and acute 

respirat or y distress syndr ome .  

APEPTI CO Forschung und Ent wicklung GmbH has si gned, toget her wit h t he 

“s olnati de cons orti um”, t he Grant Agree ment ID: 101003595 wit h t he 

Eur opean Commi ssi on t o accelerate the process of making APEPTI CO’s 

pr oprietary i nvesti gati onal medici nal pr oduct (IMP) solnati de avai lable for 

me di cal treat ment of patients severely affected by t he novel cor onavirus 2019 

(SARS-CoV-2) disease, COVID-19;  the Grant Agree ment was made avai lable 

vi a the Hori zon2020  progra mme “Advanci ng knowledge for the cli nical and 

publi c healt h response t o the 2019-nCoV epi de mi c” 

(htt ps ://ec.eur opa.eu/commi ssi on/presscorner /detai l/en/i p_20_386). Pr oject 

started on 1 Apri l 2020 and wi ll end on 31 Dece mber 2021. The mai n goal of 

the H2020 SOLNATI DE project is to de monstrate safet y, tolerabi lit y and 

cli nical effi cacy of solnati de in treat ment of COVI D-19 patients . 

One ongoi ng randomi sed, double-bli nd, placebo controlled, paralle l 

assi gnment trial wit h ai m t o assess effi cacy and safet y of 7 days orally i nhaled 

100 mg solnati de t o treat pulmonar y per meabi lit y oede ma of 40 SARS-Cov-2 

positi ve patients wit h moderate-t o-severe ARDS is registered i n EUdraCT 

register (EudraCT number 2020-001244-26), 

htt ps ://www.cli nicaltrialsregister .eu/ctr -search/trial/2020-001244- 26/AT 

[200]. 
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Withdrawn, suspended or terminated studies 

No wit hdrawn, suspended or ter mi nated st udies related to solnati de i n 

COVI D-19 patients were found i n Cli nicalTrials .gov and EUdraCT registers 

[200]. 

Results of publications 

No publi cati ons related t o the RCTs of solnati de i n COVI D-19 patients were 

found [200]. 

 

 

 ®

About the treatment under consideration 

Umi fenovir (Ar bi dol), an i ndole -deri vati ve is a broad-spectrum drug agai nst 

a wi de range of enveloped and non-enveloped viruses: it interacts 

preferentially wit h aromatic ami no aci ds , and it affects multi ple stages of t he 

virus li fe cycle, either by direct targeti ng viral protei ns or virus -associ ated 

host fact ors . Umi fenovir is current ly bei ng i nvesti gated as a potenti al 

treat ment and pr ophylactic agent for COVI D-19 caused by SARS-CoV2 

i nfecti ons i n combi nati on with bot h current ly avai lable and i nvesti gati onal 

HI V t herapies (htt ps ://pubche m.ncbi .nlm.ni h.gov/compound/Ar bi dol). Its 

use is only i n Chi na and Russia, si nce not appr oved by neither the FDA nor 

the EMA. 

As Wang et al. 2020 recent ly published, arbi dol efficient ly i nhi bited SARS-

CoV-2 i nfecti on i n vitro (it appears to block virus entry by i mpedi ng viral 

attachment and release from the Els ) [201]. 

Withdrawn, suspended or terminated studies 

No wit hdrawn, suspended or ter mi nated st udi es related t o u mi fenovir were 

found i n Cli nicalTrials .gov and EUdraCT registers . 

Results of publications  

RCT published by Yueping et al. 2020  (NCT04252885) [ 202] was an 

explorat or y randomi sed (2:2:1) controlled trial, conducted in Chi na, wit h t he 

ai m t o assess the effi cacy and safet y of  lopi navir/ritonavir or arbi dol 

monot herapy i n 86 patients with mi ld/moderate COVID-19. 34 of t he m 

assi gned t o  lopi navir/rit onavir ; 35 t o ar bi dol and 17 wit h no anti viral 

me di cati on as control, wit h follow-up of 21 days . The rate of positi ve-t o-

negati ve conversi on of SARS-CoV-2 nucleic aci d, as the pri mar y endpoi nt , 

was si mi lar bet ween groups (all p>0.05) and  there were no di fferences 

bet ween gr oups i n the secondar y endpoi nts , t he rates of anti pyresis , cough 

allevi ati on, or i mpr ove ment of chest CT at days 7 or 14 (all p>0.05). At day 

7, ei ght (23.5%) patients i n the LPV/r gr oup, 3 (8.6%) i n the arbi dol gr oup 

and 2 (11.8%) i n the control gr oup showed a deteri orati on in cli nical stat us 

fr om moderate t o severe/critical (p=0.206).  Related t o adverse events , 12 

(35.3%) patients i n the lopi navir/rit onavir group and 5 (14.3%) i n t he arbi dol 

gr oup experienced adverse events duri ng t he follow-up peri od, and no AE 

occured i n the control gr oup [202].  

One publi cati on [ 87] on t he co mpleted RCT (ChiCTR2000030254) about t he 

effi cacy and safet y of favi piravir , i n comparison wit h umi fenovir , t o treat 

http://hta.lbg.ac.at/
https://pubchem.ncbi.nlm.nih.gov/compound/Arbidol


 

 

Covi d-19 patients was i denti fied; Summar y of fi ndi ngs table can be found i n 

Secti on related t o favi piravir . 

RCT (IRCT20180725040596N2) published by Nojomi et al. 2020, as 

preli mi nar y report i n the for mat of prepri nts [203], is an open label randomi zed 

controlled trial, on effecti veness of umi fenovir on 100 patients wit h COVI D-19, 

assi gned randomly t o t wo groups of either hydr oxychlor oqui ne just on t he 1st 

day followed by Kaletra (lopi navir -rit onavir ) or hydr oxychloroqui ne just on t he 

1st day followed by umi fenovir 7-14 days based on severit y of disease. The 

durati on of hospitali zati on i n umi fenovir group was less than lopi navir-

rit onavir ar m si gni fi cant ly (7.2 versus 9.6 days ; p=0.02). Ti me t o relief fever 

was si mi lar across two gr oups (2.7 versus 3.1 days i n umi fenovir and lopi navir-

rit onavir ar ms respecti vely). Peri pheral oxygen sat urati on rate was di fferent 

after seven days of admi ssi on across two gr oups si gni fi cant ly (94% versus 92% 

i n umi fenovir and lopi navir-rit onavir groups respecti vely) (p=0.02).  

Yethindra et al. 2020 [204] published results from explorat or y randomi zed 

controlled st udy recruited 30 mi ld and moderate COVID-19 patients i n 

Kyr gyzstan. No patient progressed t oward severe and critical i llness i n eit her 

categor y. Pneumoni a was a meli orated i n 76.6% (23/30) of the patients , wit h 

moderate and potential a meli orati on i n 36.6% and 40% of t he patients , 

respecti vely. Many patients were observed t o have si gni ficant ly a meli orated 

pneumoni a i n the umi fenovi r categor y (86.6%, 13 of 15) compared t o t he 

control categor y (66.6%, 10 of 15). In additi on, 66.6% of patients i n t he 

u mi fenovir categor y had potential pneumoni a absorpti on. Only one patient 

presented wit h mi ld si de effects i n the umi fenovir category, whi le one patient 

had cephalalgi a; notably, no patient experienced severe si de effects . 

The Living Systematic Review, related t o these t wo RCTs menti oned above , 

wit h Summar y of fi ndi ngs table (htt ps ://covi d-

n ma.com/li vi ng_data/i ndex.php) is presented i n Table 3.16-1. Accor di ng t o 

current ly avai lable ver y low qualit y of evi dence,  the evi dence is ver y uncertai n 

about the effect of umi fenovir on furt her outcomes :   All-cause mortalit y D14-

D28; WHO  progressi on score level 6 or above D14-28; WHO pr ogressi on score 

level 7 or above D14-28; Serious adverse events and Viral negati ve conversi on 

D7 (RR 0.90, 95% CI 0.44 t o 1.84, 1 RCT, ver y low certai nt y 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 

 

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; l. 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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The reader is referred t o the ear li er versi on (V13_Apri l) for more detai ls on 

dexamethasone and other systemic corticosteroids (except for i nhaled 

corticosteroi ds ). 

 

 

About the drug under consideration 

Budesoni de is a t ype of me di ci ne known as a  steroi d (als o called a 

corticosteroi d). Inhaled budesoni de is a medi ci ne used for 

ast hma   and  chr oni c obstructi ve pulmonar y disease (COPD). 

On May 27, 2021 EMA issued advice t o healt hcare professionals that there is 

current ly insufficient evidence t hat i nhaled corticosteroi ds are beneficial for 

people wit h COVI D-19 [ 205]. 

Results of publications 

On Apri l 9
th,  

t he results of an open-label, parallel-gr oup, phase 2, randomi sed 

controlled trial (Steroi ds i n COVI D-19; STOI C, NCT04416399) of i nhaled 

budesoni de, compared wit h usual care, i n adults wit hi n 7 days of t he onset of 

mi ld COVI D-19 sympt oms was published [ 206]. Fr om July 16 t o Dec 9, 2020, 

146 partici pants were rando mly assi gned—73 t o usual care and 73 t o 

budesoni de. The number needed t o treat wit h i nhaled budesoni de t o reduce 

COVI D-19 deteri orati on was ei ght . Cli nical recover y was 1 day shorter i n t he 

budesoni de gr oup compared wit h the usual care group (medi an 7 days [ 95% 

CI 6 t o 9] i n the budesoni de group vs 8 days [7 t o 11] i n the us ual care gr oup; 

log-rank test p=0·007). The mean proporti on of days wit h a fever i n the first 

14 days was lower i n t he budesoni de group (2%, SD 6) t han t he usual care 

gr oup (8%, SD 18; Wi lcoxon test p=0·051) and t he proportion of partici pants 

wit h at least 1 day of fever was lower i n the budesoni de gr oup when compared 

wit h the usual care group. As -needed anti pyretic medi cati on was required for 

fewer proporti on of days i n the budesoni de gr oup compared wit h t he usual 

care group (27% [IQR 0–50] vs 50% [ 15–71]; p=0·025) Fewer partici pants 

randomly assi gned t o budesoni de had persistent sympt oms  at days 14 and 28 

compared wit h partici pants recei vi ng usual care (di fference i n proporti ons 

0·204, 95% CI 0·075 t o 0·334; p=0·003). Budesoni de was safe , wit h only fi ve 

(7%) partici pants reporti ng self-li miti ng adverse events . 

On Apri l 12t h a pre-pri nt of an i nteri m analyses from t he PRI NCI PLE trial 

was published [ 207]. PRI NCIPLE is a multicenter , open-label, multi -ar m, 

adapti ve plat for m randomi zed controlled trial i nvolvi ng people aged ≥65 

years , or ≥50 years wit h comor bi dities , and unwell ≤14 days wit h suspected 

COVI D-19 i n the communit y (PRI NCI PLE). Partici pants were randomi zed 

t o usual care, usual care plus inhaled budesoni de (800µg twi ce dai ly for 14 

days ), or usual care plus ot her i nterventi ons . The trial opened on Apri l 2, 

2020. Randomi zati on t o i nhaled budesoni de began on November 27, 2020 and 

was st opped on March 31, 2021 based on an i nteri m analysis usi ng data fr om 

March 4, 2021. Here, we report updated i nteri m analysis data fr om March 25, 

2021, at which poi nt the trial had randomi zed 4663 partici pants wit h 

suspected COVI D-19. Of t hese, 2617 (56.1%) tested SARS-CoV-2 positi ve and 

contri buted data t o this i nteri m budesoni de pri mary analysis ; 751 
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budesoni de, 1028 usual care and 643 t o ot her i nterventi ons . Ti me t o first self-

reported recover y was shorter i n the budesoni de gr oup compared t o usual care 

(hazard rati o 1.208 [ 95% BCI 1.076 – 1.356], pr obabi lit y of superi orit y 0.999, 

esti mated benefit [95% BCI ] of 3.011 [ 1.134 – 5.41] days ). Among t hose i n t he 

i nteri m budesoni de pri mar y analysis who had t he opport unit y t o contri bute 

data for 28 days follow up, there were 59/692 (8.5%) COVI D-19 related 

hospitali zati ons /deat hs i n the budesoni de group vs 100/968 (10.3%) i n t he 

us ual care gr oup (esti mated percentage benefit , 2.1% [ 95% BCI −0.7% – 

4.8%], pr obabi lit y of superi orit y 0.928). In t his updated i nteri m analysis , 

i nhaled budesoni de reduced ti me t o recover y by a medi an of 3 days i n people 

wit h COVI D-19 wit h risk factors for adverse outcomes . Once 28 day follow up 

is complete for all partici pants randomi zed t o budesoni de, fi nal analyses of 

ti me t o recover y and hospitalizati on/deat h wi ll be published. (Funded by t he 

Nati onal Institute of Healt h Research/ United Ki ngdom Research Innovati on 

[ MC_PC_19079]; PRI NCI 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 

⨁

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     c 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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About the drug under consideration 

Anaki nra (Ki neret ®) is an i mmunos uppressi ve medi ci ne, a copy of a nat ural 

hu man pr otei n - ‘human i nterleuki n 1 recept or antagonist ’ (r -met HuI L-1ra, 

pr oduced i n Escherichi a coli cells by recombi nant DNA technology). 

Anaki nra neutralises the biologi c acti vit y of i nter leukin-1α (I L-1α) and 

i nter leuki n-1β (I L-1β) by competiti vely i nhi biti ng their bi ndi ng t o 

i nter leuki n-1 t ype I recept or (I L-1RI ). Inter leuki n-1 (I L-1) is a pi votal pr o-

i nfla mmat or y cyt oki ne mediati ng many cellular responses i ncludi ng t hose 

i mportant i n synovi al i nfla mmati on. Anaki nra is not aut horised i n Covi d-19 

patients (EMA, FDA).  

The US COVID-19 Treatment Guidelines Panel stated that there are 

i nsuffi cient data t o recomme nd either for or agai nst Inter leuki n-1 i nhi bit ors 

(e .g., anaki nra) t herapy i n patients wit h COVI D-19 disease [ 86].  

Withdrawn, suspended or terminated studies 

One RCT was found as suspended – ANACONDA (NCT04364009) –due t o 

effi ciency and safet y reasons , after enr olment of 71 hospitali zed COVI D-19 

patients i n France. The i nterme di ate review of data from this cli nical trial 

showed ear ly excess mortalit y in the group of patients treated wit h anaki nra 

combi ned wit h standard optimi zed care, compared t o the gr oup of patients 

treated wit h standard opti mi zed care alone. On Oct ober 29, 2020, t he French 

Nati onal Agency for Medici nes and Healt h Products Safet y 

(ANSM) announced t hat i nclusi ons i n cli nical trials evaluati ng anaki nra i n 

the treat ment of COVI D-19 are suspended due t o safet y i nfor mati on 

regardi ng t he ANACONDA-COVI D-19 cli nical trial, htt ps ://ans m.sante.fr /S-

i nfor mer /Act ualite/Suspensi on-des -i nclusi ons -en-France-dans -les -essais-

cli ni que-evaluant -l-anaki nra-dans -la-prise-en-char ge-de-la-COVI D-19-

Poi nt -d-i nfor mati on. In December 2020, ANSM li fted the sus pensi on of trials 

wit h anaki nra because after furt her analysis i n France and the EU, t he risk 

was not confir med. 

Two RCTs were found as ter mi nated: NCT04366232 (JAKI NCOV), due 

i nvesti gat or decisi on i n France, on anaki nra alone and i n combi nati on wit h 

ruxoliti ni b, and NCT04324021 i n Italy and US because of recruit ment issues . 

Current ly, anaki nra is i nvesti gated as a third opti on i n t he second 

randomi sati on for chi ldren >1 year old wit h hyperi nflammat or y syndr ome 

associated wit h COVI D-19 i n chi ldren (PI MS-TS) i n the RECOVERY 

(Randomi sed Evaluati on of COVi d-19 t hERapY) trial, led by t he Uni versit y 

of Oxfor d [ 165]. 

Results of publications 

Current ly, t wo publi cati ons related t o an RCT of anakinra treat ment i n 

COVI D-19 patients were found.  

The CORI MUNO-19 Collaborati ve group published results fr om a 

multicentre, open-label, Bayesian randomi sed cli nical trial (CORIMUNO-

ANA-1, NCT04341584), nested wit hi n the CORI MUNO-19 cohort , i n France 

wit h mi ld-t o-moderate COVID-19 pneumoni a, severe acute respirat or y 

syndr ome cor onavirus 2 i nfecti on confir med by real-ti me RT-PCR, requiri ng 

at least 3 L/mi n of oxygen by mask or nasal cannula but without venti lati on 
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assistance, a score of 5 on t he WHO Cli nical Pr ogressi on Scale ( WHO-CPS), 

and a C-reacti ve protei n seru m concentrati on of more than 25 mg/L not 

requiri ng admi ssi on t o the i ntensi ve care unit at admi ssi on t o hospital [ 208]. 

Eli gi ble patients were randomly assi gned (1:1), strati fied by centre and 

blocked wit h var yi ng block si zes (randomly of si ze t wo or four), t o eit her usual 

care plus anaki nra (200 mg twi ce a day on days 1–3, 100 mg t wice on day 4, 

100 mg once on day 5) or usual care alone. The st udy was stopped early, 

followi ng t he recomme ndati on of t he data and safet y monitori ng board, after 

the recruit ment of 116 patients: 59 were assi gned t o the anaki nra gr oup and 

57 were assi gned t o the usual care group.  

Kyri azopoulou et al. 2021 [ 209] (NCT04680949, EUdraCT 2020-005828-11) 

published as prepri nt results from t he SAVE-MORE mult icenter trial, 594 

hospitalised patients wit h moderate and severe COVI D-19 pneumoni a and 

plas ma suPAR 6 ng/ml or more and recei vi ng standard-of-care were 1:2 

randomi zed t o subcutaneous treat ment wit h placebo or 100 mg anaki nra once 

dai ly for 10 days . The pri mary endpoi nt was the overall clini cal stat us of t he 

11-poi nt Wor ld Healt h Or gani zati on ordi nal Cli nical Progressi on Scale 

( WHO-CPS) at day 28. The changes of t he WHO-CPS and of t he sequential 

or gan fai lure assess ment (SOFA) score were the mai n secondar y endpoi nts . 

Baseli ne characteristics and co-ad mi nistered treat ments were si mi lar bet ween 

the t wo ar ms . Majorit y of patients (81.6%) has severe COVID-19. 

Effecti veness and safet y data summar y can be found i n the Summary of 

Findings Table  3.18-1. Low certai nt y evi dence from t wo publi shed RCTs (one 

st opped ear ly and one published as prepri nt ) i n hospitalised patients wit h 

moderate t o severe COVI D-19 showed t hat anaki nra, compared t o standar d 

care/placebo, may reduce all-cause mortalit y at day 28 (RR 0.69, 95% CI 0.34 

t o 1.39; 32 fewer per 1.000, 95% CI from 68 fewer t o 40 more). Anaki nra 

pr obably i ncrease cli nical i mpr ove ment at day 28 (RR 1.12, 95% CI 1.03 t o 

1.21; 88 more  per 1.000, 95% CI from 22 more t o 155 more, moderate certai nt y 

of evi dence).  Anaki nra, compared t o standard care/placebo, may reduce 

WHO pr ogressi on score (level 7 or above) at day 28 (RR 0.67, 95% CI 0.36 t o 

1.22; 55 fewer per 1.000, 95% CI fr om 107 fewer t o 37 more, low certai nt y of 

evi dence). The evi dence is very uncertai n about the effect of anaki nra on t he 

nu mber of patients wit h any adverse events (RR 1.22, 95% CI 0.81 t o 1.83; 89 

more per 1.000, 95% CI fr om 77 fewer t o 335 more, very low certai nt y of 

evi dence) and t he number of patients wit h seri ous adverse events (RR  0.97, 

95% CI 0.61 t o 1.52; 7 fewer per 1.000, 95% CI fr om 96 fewer t o 128 more, ver y 

low certai nt y 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 

⨁⨁◯◯

⨁⨁⨁◯

⨁⨁◯◯

⨁◯◯◯

⨁◯◯◯

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] c [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: I²=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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About the drug under consideration  

Colchici ne is an alkaloi d isolated from t he aut umn crocus , Colchi ci nu m 

aut umnale , wit h anti -gout and anti -i nfla mmat or y acti vities . Colchici ne is 

avai lable t hroughout the wor ld i n a generic for m [ 212].  

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

The US COVID-19 Treatment Guidelines Panel stated that there are 

i nsuffi cient data t o recomme nd either for or agai nst the use of colchi ci ne i n 

nonhos pitalised patients wit h COVI D-19. The Panel recommends against t he 

use of colchi ci ne i n hospitalised patients , except i n a cli nical trial (AIII) [ 86].  

Withdrawn, suspended or terminated studies 

One RCT was found as wit hdrawn because no fundi ng is avai lable 

(NCT04603690; no suspended or ter mi nated i nterventi onal st udies were 

found on colchici ne i n Cli nicalTrials .gov and EUdraCT registers . 

Results of publications  

Deftereos et al. 2020 [ 213] reported results from open-label, randomi zed 

controled trial (NCT04326790) on 105 patients hospitalised wit h COVI D-19 

i n 16 tertiary hospitals i n Greece (randomi zati on i n a 1:1 allocati on t o eit her 

standard medi cal treat ment or colchici ne wit h standard medi cal treat ment ). 

Patient recruit ment was termi nated on Apri l 27, 2020, because of s low 

enr ollment as a result of t he rapi d flatteni ng of t he curve of COVI D-19 cases 

i n Greece. The cli nical pri mary end poi nt rate was 14.0% i n the control gr oup 

(7 of 50 patients) and 1.8% in t he colchici ne group (1 of 55 patients) (odds 

rati o, 0.11; 95% CI , 0.01-0.96; p=0.02). Mean (SD) event -free sur vi val ti me 

was 18.6 (0.83) days the i n the control gr oup vs 20.7 (0.31) in the colchi ci ne 

gr oup (log rank p=0.03). Adverse events were si mi lar i n the 2 gr oups , except 

for diarrhea, which was more frequent wit h colchici ne gr oup t han t he control 

gr oup (25 patients [45.5%] vs 9 patients [18.0%]; p=0.003).  

Salehzadeh et al. 2020  [214] reported results (as prepri nt ) fr om pr ospecti ve, 

open-label, randomi zed and double bli nd cli nical trial, in 100 patients 

hospitalised wit h COVI D-19 in Iran (IRCT20200418047126N1). Patients 

were randomi zed i n a 1:1 allocati on, t o either standard medical treat ment 

(hydr oxychlor oqui ne) or colchi ci ne wit h standard medi cal treat ment . 

Colchici ne group were recei ved 1 mg tablet of colchici ne dai ly alongsi de t he 

hydr oxychlor oqui ne for 6 days. Durati on of hospitalisati on and durati on of 

fever were si gni ficant ly di fferent bet ween patients groups , i n favour of 

colchici ne (p<0.05). Alt hough i n colchici ne gr oup dyspnea was i mpr oved 

more rapi d than t he placebo group, di fference was not statistically si gni fi cant . 

None of t he patients died or were readmitted. 

Lopes et al. 2020  [215], reported (as prepri nt ) i nteri m results of a si ngle-

center , randomi zed, double-bli nded, placebo controlled cli nical trial of 

colchici ne for the treat ment of 38 moderate to severe COVID-19 patients i n 

Brazi l. Thirt y-fi ve patients (18 for placebo and 17 for colchici ne) complet ed 

the st udy. Medi an (and i nterquarti le range) ti me of need for supple me nt al 

oxygen was 3.0 (1.5- 6.5) days for the colchici ne gr oup and 7.0 (3.0-8.5) days 

for placebo gr oup (p=0.02). Medi an (I QR) ti me of hospitali zati on was 6.0 

(4.0-8.5) days for the colchi ci ne gr oup and 8.5 (5.5-11.0) days for placebo 

gr oup (p=0.03). At day 2, 53% vs 83% of patients mai ntai ned t he need for 

supple ment al oxygen, whi le at day 7 t he values were 6% vs 39%, i n t he 
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colchici ne and placebo gr oups , respecti vely (log rank; p=0.01). 

Hos pitali zati on was mai ntai ned for 53% vs 78% of patients at day 5 and 6% 

vs 17% at day 10, for the colchici ne and placebo gr oups , respecti vely (log rank; 

p=0.01). One patient per group needed admi ssi on t o ICU. No recruited 

patient died. At day 4, patients of colchici ne gr oup presented si gni fi cant 

reducti on of serum C-reacti ve protei n compared t o baseline (p<0.001). The 

ma jorit y of adverse events were mi ld and di d not lead t o patient wit hdrawal. 

Di arrhea was more frequent in the colchici ne gr oup (p=0.17). Cardi ac 

adverse events were absent .  

Tardif et al. 2021 [ 216] publi shed as prepri nt results from randomi zed, 

double-bli nd trial i nvolvi ng non-hospitalised patients wit h COVI D-19 

di agnosed by polymerase chai n reacti on (PCR) testi ng or cli nical criteria 

(COLCORONA, NCT04322682). The patients were rando mly assi gned t o 

recei ve colchici ne (0.5 mg t wice dai ly for 3 days and once dai ly t hereafter ) or 

placebo for 30 days . The pri mar y effi cacy endpoi nt was the co mposite of deat h 

or hospitali zati on for COVI D-19 [ 216]. Among t he 4159 patients wit h PCR-

confir med COVI D-19, t he pri mar y endpoi nt occurred i n 4.6% and 6.0% of 

patients i n the colchici ne and placebo gr oups , respecti vely (odds rati o, 0.75; 

95% CI , 0.57 t o 0.99; p=0.04). The odds rati os were 0.75 (95% CI , 0.57 t o 0.99) 

for hospitali zati on due t o COVI D-19, 0.50 (95% CI , 0.23 t o 1.07) for 

mechani cal venti lati on, and 0.56 (95% CI , 0.19 t o 1.66) for deat h. Seri ous 

adverse events were reported in 4.9% and 6.3% i n the colchici ne and placebo 

gr oups (p=0.05); pneumoni a occurred i n 2.9% and 4.1% of patients (p=0.02). 

Di arrhea was reported i n 13.7% and 7.3% i n the colchici ne and placebo 

gr oups (p<0.0001). 

On March 5, 2021 RECOVERY trial chief investigators announced t hat  

recruitment to the colchicine arm of t he RECOVERY trial has now closed. 

The i ndependent Data Monit ori ng Commi ttee (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 Collaborati ve Gr oup published negati ve results as preprint 

[ 217]:  i n adults hospitalised wit h COVI D-19, colchici ne was not associ ated 

wit h reducti ons i n 28-day mortalit y, durati on of hospital stay, or risk of 

pr ogressi ng t o i nvasi ve mechanical venti lati on or deat h. 5610 patients were 

randomly allocated t o recei ve colchici ne and 5730 patients to recei ve usual 

care alone. Overall, 1173 (21%) patients allocated t o colchi ci ne and 1190 

(21%) patients allocated t o usual  care died wit hi n 28 days (rate rati o 1·01; 

95% confi dence i nterval [ CI ] 0·93-1·10; p=0·77). Consistent results were seen 

i n all pre-speci fied subgr oups of patients . There was no  si gni ficant di fference 

i n durati on of hospitalisati on ( medi an 10 days vs . 10 days ) or t he pr oporti on 

of patients dischar ged fr om hos pital ali ve wit hi n 28 days (70% vs . 70%; rate  

rati o 0·98; 95% CI 0·94-1·03; p=0·44). Among t hose not on i nvasi ve 

mechani cal venti lati on at baseli ne, t here was no si gni ficant di fference i n t he 

pr oporti on meeti ng t he co mposite endpoi nt of i nvasi ve mechani cal 

venti lati on or deat h (25% vs . 25%; risk rati o 1·02; 95% CI 0·96-1·09; p=0·47). 

Summary of Finding table related t o colchici ne compared t o standard care for 

hospitalised COVI D-19 patients , related t o 4 RCTs menti oned above, is 

presented i n Table 3.19-1 below. Accordi ng t o current ly avai lable evi dence, 

the evi dence is uncertai n about the effect of colchici ne on outcome All-cause 

mort alit y D28 (RR 0.63, 95% CI 0.20 t o 1.95, 4 RCTs , low certai nt y of 

evi dence). Colchici ne does not increase Cli nical i mpr ove ment D28 (RR 0.99, 

95% CI 0.97 t o 1.01, 2 RCTs , hi gh certai nt y of evi dence). The evi dence is ver y 

uncertai n about the effect of colchi ci ne on WHO pr ogressi on score level 7 or 

above D28 (RR 0.16, 95% CI 0.02 t o 1.29, 1 RCT, ver y low certai nt y of 

evi dence), Adverse events (RR 1.25, 95% CI 0.63 t o 2.46, 1 RCT, ver y low 
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certai nt y of evi dence) and Seri ous adverse events (Zero events i n bot hs 

gr oups , 1 RCT, ver y low certai nt y 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% CI) a Relative effect 
(95% CI) 

Number of 
participants (studies) 

Certainty of 
evidence 

Comments 

Risk with Standard 
treatment/Placebo 

Risk with Colchicine 

All-cause 
mortality D28 

204 per 1000 128 per 1000 RR: 0.63 
(0.20 - 1.95) 

11625 (4 RCTs) b  ОО⨁⨁ 
LOW f 

Absolute effect (95% CI)  
75 fewer per 1000 
(from 163 fewer to 194 more) 

Clinical 
improvement 
D28 

699 per 1000 692 per 1000 RR: 0.99 
(0.97 - 1.01) 

11415 (2 RCTs) c ⨁⨁⨁⨁ 
HIGH  

Absolute effect (95% CI)  
7 fewer per 1000 
(from 21 fewer to 7 more) 

WHO 
progression 
score (level 7 or 
above) 
D28 

111 per 1000 18 per 1000 RR: 0.16 
(0.02 - 1.29) 

110 (1 RCT) d  
ООО⨁ 

VERY LOW g 

Absolute effect (95% CI)  
93 fewer per 1000 
(from 109 fewer to 32 more) 

Number of 
patients with 
adverse events 

421 per 1000 526 per 1000 RR 1.25 
(0.63 to 2.46) 

38 (1 RCT) e  ООО⨁ 
VERY LOW h 

Absolute effect (95% CI)  
105 more per 1000 
(from 156 fewer to 615 more) 

Number of 
patients with 
serious adverse 
events 

0 per 1000 0 per 1000 RR - 110 (1 RCT) d ООО⨁ 
VERY LOW i 

Absolute effect (95% CI)  
Zero events in both groups 

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; c Lopes MIF, 2020; Horby P, 2021; d Deftereos S, 2020; e 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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About the drug under consideration  

Nafa mostat mesi late (FUT-175, Fut han®, Nichi -Iko Phar maceutical) is 

(wit h i mpli cati ons on coagulati on, fi bri nolysis , comple ment syste m, 

i nfla mmat or y cyt oki ne release) and is quickly hydr olysed, the reason why it 

is typically admi nistered as an i ntravenous dri p. Nafa mostat is not appr oved 

for any use by EMA or FDA.  

Withdrawn, suspended or terminated studies 

No wit hdrawn, suspended or ter mi nated i nterventi onal st udies were found on 

nafa mostat i n Cli nicalTrials .gov and EUdraCT registers . 

Results of publications  

Unti l now, no scienti fic publi cati on on randomi zed cli nical trials of 

nafa mostat i n Covi d-19 patients could be i denti fied. 

 

 

 

About the drug under consideration  

Gi msi lumab is a fully human monoc lonal anti body t hat acts on granulocyte-

macr ophage colony-sti mulating fact or (GM-CSF) [ 1]; it is ma nufact ured by 

Roi vant Sciences Lt d.  /Altasciences . Gi msi lumab – ATC-code not assi gned 

yet . Gi msi lumab belongs t o anti -i nfla mmat ories , antirheumatics , monoc lonal 

anti bodi es drug class and has no appr ove ment for any i ndicati on by EMA or 

FDA yet .  

Withdrawn, suspended or terminated studies 

No wit hdrawn, suspended or ter mi nated i nterventi onal st udies were found on 

gi msi lumab i n Cli nicalTrials .gov and EUdraCT registers . 

Results of publications  

There are no published results from RCTs related t o effectiveness and safet y 

of gi msi lumab for Covi d-19 treat ment ; one Phase II study of gi msi lumab is 

ongoi ng, esti mated st udy completi on date is March 2021 [ 218, 219]. 

 

 

 

About the drug under consideration  

Canaki numab is a human monoclonal anti -hu man i nter leuki n-1 beta (I L-1 

beta) anti body of t he IgG1/κ isot ype manufact ured by Novartis Phar ma AG. 

Canaki numab bi nds wit h hi gh affi nit y speci fically t o human I L-1 beta and 

neutralises the bi ologi cal acti vit y of human I L-1 beta by blocki ng its 

®  
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i nteracti on wit h I L-1 recept ors , t hereby preventi ng I L-1 beta-i nduced gene 

acti vati on and t he producti on of i nfla mmat or y medi at ors [220].  

Canaki numab is not aut horised i n Covi d-19 patients (EMA, FDA). 

Withdrawn, suspended or terminated studies 

No wit hdrawn, suspended or ter mi nated i nterventi onal st udi es were found 

on canaki numab i n Cli nicalTrials .gov and EUdraCT registers . 

Results of publications  

There are no published RCTs related t o effecti veness and safet y of 

canaki numab for Covi d-19. Two st udies of canaki numab are sti ll ongoi ng: 

one Phase III study, esti mated st udy completi on date on Dece mber 2020 and 

one Phase II study, esti mated completi on date on Dece mber 2020 [ 221-223]. 

Manufact urer recent ly announced preliminary interim results fr om 

the CAN-COVI D trial:  the CAN-COVI D trial fai led t o meet its pri mar y 

endpoi nt showi ng t hat treatme nt wit h canaki numab plus standard of care 

(SoC) di d not de monstrate a si gni ficant ly greater chance of survi val for 

patients wit hout the need for i nvasi ve mechanical venti lation, compared wit h 

placebo plus SoC up t o Day 29. The trial di d not meet its key secondar y 

endpoi nt of reduci ng t he COVI D-19-related deat h rate duri ng t he 4-week 

peri od after treat ment . The safet y profi les of canaki numab plus SoC and 

placebo plus SoC were comparable 

(htt ps ://www.novartis.com/coronavirus/can-covi d-cli nical-trial). 

 

 

 

About the drug under consideration  

Lenzi lu mab is a first -i n-class Humaneered® recombi nant monoc lonal 

anti body targeti ng human GM-CSF, wit h potential i mmuno modulat or y 

acti vit y, hi gh bi ndi ng affi nity i n the picomolar range, 94% homology t o 

hu man ger mli ne, and has low i mmunogeni cit y. Followi ng i ntravenous 

ad mi nistrati on, lenzi lumab bi nds t o and neutrali zes GM-CSF, preventi ng 

GM-CSF bi ndi ng t o its recept or , t hereby preventi ng GM-CSF- medi ated 

si gnali ng t o myeloi d progenitor cells . The i nhi biti on of GM-CSF si gnali ng 

ma y be beneficial i n i mpr ovi ng t he hyperi nfla mmati on-related lung da ma ge 

i n the most severe cases of COVI D-19. This blockade can be achi eved 

through antagonis m of t he GM-CSF recept or or the direct bi ndi ng of 

circulati ng GM-CSF [ 224, 225]. 

Lenzi lu mab is not aut horised in Covi d-19 patients (EMA, FDA). FDA has 

appr oved t he admi nistrati on of lenzi lumab for COVI D-19 patients under 

i ndi vi dual patient e mer gency IND appli cati ons t o patients under t he 

company's compassi onate use pr ogra m.  

Withdrawn, suspended or terminated studies 

No wit hdrawn, suspended or ter mi nated i nterventi onal st udies were found on 

lenzi lu mab i n Cli nicalTrials .gov and EUdraCT registers . 
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Results of publications  

Current ly, results from one RCT were published as prepri nt related t o 

effecti veness and safet y of lenzi lumab for Covi d-19. Temesgen et al. 2021 

[ 226] published results from LIVE-AIR phase 3 randomi zed, double -bli nd, 

placebo-controlled trial i nvesti gated t he effi cacy and safet y of lenzi lu ma b t o 

assess the potential for lenzi lu mab t o i mpr ove t he li keli hood of venti lat or -

free sur vi val (referred t o herei n as survi val wit hout ventilati on, S WOV), 

beyond standard supporti ve care, i n hospitalised subjects wit h severe 

COVI D-19 (NCT04351152). Subjects wit h COVI D-19 (n=520), ≥18 years , 

and ≤94% oxygen sat urati on on room air and/or requiri ng supple ment al 

oxygen, but not i nvasi ve mechani cal venti lati on, were rando mi zed t o recei ve 

lenzi lu mab (600 mg, n=261) or placebo (n=259) vi a three i ntravenous 

i nfusi ons admi nistered 8 hours apart . Subjects were followed t hr ough Day 28 

followi ng treat ment . Baseli ne de mographi cs were comparable bet ween t he 

t wo treat ment gr oups : male, 64.7%; mean age, 60.5 years ; mean BMI , 32.5 

kg/m
2
; mean CRP, 98.36 mg/L; CRP was <150 mg/L i n 77.9% of subjects . 

The most common comor bidities were obesit y (55.1%), di abetes (53.4%), 

chr oni c ki dney disease (14.0%), and cor onar y artery disease (13.6%). Subjects 

recei ved steroi ds (93.7%), remdesi vir (72.4%), or bot h (69.1%). Lenzi lu ma b 

i mpr oved t he li keli hood of SWOV by 54% i n the mI TT populati on (HR: 1.54; 

95%CI : 1.02-2.31, p=0.041) and by 90% i n the ITT populati on (HR: 1.90; 

1.02-3.52, nomi nal p=0.043) compared t o placebo. S WOV als o relati vely 

i mpr oved by 92% i n subjects who recei ved bot h corticosteroi ds and 

re mdesi vir (1.92; 1.20-3.07, nomi nal p=0.0067); by 2.96-fold in subjects wit h 

CRP<150 mg/L and age <85 years (2.96; 1.63–5.37, nomi nal p=0.0003); and 

by 88% i n subjects hospitali zed ≤2 days pri or to randomi zati on (1.88; 1.13-

3.12, nomi nal p=0.015). Sur vi val was i mpr oved by 2.17-fold i n subjects wit h 

CRP<150 mg/L and age <85 years (2.17; 1.04-4.54, nomi nal p=0.040).  

Hu mani gen plans t o use the data t o seek e mer gency use aut horisati on fr om 

the FDA, 

htt ps ://www.busi nesswire.com/news /home /20210329005301/en/Hu mani gen

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

Lenzi lu mab%E2%84%A2-I mpr oves -Sur vi val- Wi t hout -Need-for -

Mechanical-Venti lati on-i n-Hos pitali zed-Patients- Wit h-COVI D-19 

 

 

 

About the drug under consideration  

Vita mi n D  (er gocalci fer ol-D2, cholecalci fer ol-D3) is a fat -soluble vita mi n 

i ncreases the i ntesti nal absorpti on of calci um and phosphate. Vita mi n D is 

abs or bed fr om t he i ntesti ne and transported by protei n bi ndi ng i n t he blood 

t o the li ver (first hydr oxylation t o 25-hydr oxycholecalci ferol) and t o t he 

ki dney (2nd hydr oxylati on to 1,25- di hydr oxycholecalci ferol, acti ve 

met abolite responsi ble for increasi ng calci um abs orpti on). It has been 

clai med as potentially pr otecti ve agai nst the i nfecti on si nce it may be 

associated wit h i mmunocompetence, i nfla mmati on, agi ng, and t hose 

diseases i nvolved i n deter mi ning t he outcomes of COVI D-19 [227]. VI OLET 

RCT (NCT03096314) of early hi gh-dose enteral vita mi n D3 

supple ment ati on i n critically i ll, vita mi n D–defi cient patients who were at 

hi gh risk for deat h di d not provi de an advantage over placebo wit h respect 

t o 90-day mortalit y or ot her , nonfatal outcomes a mong critically i ll, vita mi n 
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D–defi cient patients [228]. RCTs  to assess effi cacy and safet y of vita mi n D 

i n COVI D-19 patients are under way. 

Vita mi n D is not aut horised in Covi d-19 patients (EMA, FDA).  

The US COVID-19 Treatment Guidelines Panel stated that there are 
insufficient data t o recomme nd eit her  for or against t he use of vita mi n D for 

the preventi on or treat ment of COVI D-19 [ 169].  

Withdrawn, suspended or terminated studies 

No wit hdrawn or suspended, and 1 ter mi nated (NCT04810949, enr olled 

patients were vacci nated agai ns COVI D-19) i nterventi onal studi es were found 

on Vita mi n D i n Cli nicalTri als .gov and EUdraCT registers . 

Results of publications  

Entrenas Castillo et al.  2020 [229] published results from parallel pi lot 

randomi zed open label, double -masked cli nical trial on 76 consecuti ve 

patients hospitalised wit h COVI D-19 i nfecti on i n Spai n (NCT04366908). 

Eli gi ble patients were allocated at a 2 calci fedi ol:1 no calci fedi ol rati o, 

through electronic randomi zati on on t he day of admi ssi on t o take oral 

calci fedi ol (0.532 mg), or not . Patients i n the calci fedi ol treat ment gr oup 

conti nued wit h oral calci fediol (0.266 mg) on day 3 and 7, and t hen weekly 

unti l dischar ge or ICU admi ssi on. Of 50 patients treated with calci fedi ol, one 

required admi ssi on t o the ICU (2%), whi le of 26 untreated patients , 13 

required admi ssi on (50 %), p < 0.001. Calci fedi ol or 25-hydroxyvita mi n D, a 

mai n metabolite of vita mi n D, si gni ficant ly reduced the need for ICU 

treat ment of patients requiring hospitali zati on due t o proven COVI D-19: 

Uni variate Risk Esti mate Odds Rati o for ICU i n patients with Calci fedi ol 

treat ment versus wit hout Calci fedi ol treat ment : 0.02 (95 %CI 0.002- 0.17). 

Multi variate Risk Esti mate Odds Rati o for ICU i n patients with Calci fedi ol 

treat ment vs Wit hout Calci fedi ol treat ment ICU (adjusti ng by Hypertensi on 

and T2DM): 0.03 (95 %CI: 0.003-0.25). Of t he patients treated wit h 

calci fedi ol, none died, and all were dischar ged, wit hout compli cati ons . The 

13 patients not treated wit h calci fedi ol, who were not admi tted t o t he ICU, 

were dischar ged. Of t he 13 patients admitted t o the ICU, t wo died and t he 

re mai ni ng 11 were dischar ged. 

Rastogi et al. 2020 [230] publi shed results from randomi zed, placebo-

controlled trial (NCT04459247, SHADE) on 40 COVI D-19 adult 

asymptomatic or mildly symptomatic SARS-CoV-2 RNA positi ve vita mi n D 

defi cient  indi vi duals (i nterventi on (n=16) or control (n=24) gr oup), with 
outcomes measure: Pr oporti on of patients wit h SARSCoV-2 RNA negati ve 

before day-21 and change i n infla mmat or y markers . 10 (62.5%) partici pants 

i n the i nterventi on gr oup and 5 (20.8%) partici pants i n t he contr ol ar m 

(p<0.018) beca me SARS-CoV-2 RNA negati ve. Fibri nogen levels 

si gni ficant ly decreased wit h cholecalci fer ol supple ment ati on (i nter gr oup 

di fference 0.70 ng/ml; p=0.007) unli ke ot her i nfla mmat or y bi omar kers . 

Murai et al. 2020 [ 231] presented as pre-pri nt results fro m double -bli nd, 

randomi sed, placebo-controlled trial i nvolvi ng 240 hospitalised patients wit h 

severe COVID-19, i n Brasi l (NCT04449718). A si ngle dose of 200,000 IU of 

vita mi n D3 supple ment ati on was safe and effecti ve in i ncreasi ng 25-

hydr oxyvita mi n D levels , but  di d not si gni ficant ly reduce hospital lengt h of 

stay (hazard rati o, 1.12) or any ot her 10 cli nically-relevant outcomes 

compared wit h placebo. 
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Summary of Finding table related t o Vitamin D compared to Standard 

care/Placebo for mi ld/moderate/severe COVI D-19 patients , related t o 3 

RCTs menti oned above, is presented i n Table 3.24-1 below. The evi dence is 

ver y uncertai n about the effect of Vita mi n D on outcomes : All-cause mort alit y 

D14-D28 (RR 0.56, 95% CI 0.05 t o 5.85, 2 RCTs , ver y low certai nt y of 

evi dence) and WHO pr ogressi on score (level 7 or above) D14-D28 (RR 0.04, 

95% CI 0.01 t o 0.29, 1 RCT, ver y low certai nt y of evi dence). Vita mi n D may 

not i ncrease Adverse events (RR 2.98, 95% CI 0.12 t o 72.30, 1 RCT, low 

certai nt y of evi dence). 
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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 

 

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: I²=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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About the drug under consideration  

Bariciti ni b is a selecti ve and reversi ble i nhi bit or of Janus kinase (JAK)1 and 

JAK2. Janus ki nases (JAKs ) are enzy mes that transduce i ntracellular si gnals 

fr om cell sur face recept ors for a number of cyt oki nes and gr owt h fact ors 

i nvolved i n hae mat opoi esis , infla mmati on and i mmune  functi on. Bariciti ni b 

(Olu mi ant ) is i ndicated i n EU for the treat ment of moderate t o severe acti ve 

rheumat oi d art hritis i n adult  patients who have responded i nadequately t o, 

or who are i nt olerant to one or more disease-modi fyi ng anti-r heumatic drugs 

and for the treat ment of moderate to severe at opic der matitis i n adult patients 

who are candi dates for syste mic therapy  [232, 233]. 

Bariciti ni b (Olu mi ant ) has not been appr oved by t he European Medici nes 

Agency (EMA). On November 19, 2020, t he U.S. Food and Dr ug 

Ad mi nistrati on (FDA) issued an Emergency Use Authorization (EUA) for t he 

distri buti on and e mer gency use of bariciti ni b t o be used in combination with 

remdesivir i n hospitalised adult and pediatric patients two years of age or 

older wit h suspected or laborat or y confir med COVI D-19 who require 

supplemental oxygen, invasive mechanical ventilation, or extracorporeal 

membrane oxygenation (ECMO) [ 234]. 

On Apri l 29, 2021 EMA starts evaluati ng an appli cati on t o extend t he use of 

bariciti ni b (Olu mi ant ) t o i nclude treat ment of COVI D-19 i n hospitalised 

patients from 10 years of age who require supple ment al oxygen [ 235]. 

The US COVID-19 Treatment Guidelines Panel (last update May 27, 2021) 

recomme nds  usi ng either baricitinib (BIIa) or tocilizumab (BIIa) (li sted 

alphabetically) i n combi nati on wit h dexamethasone alone or dexamethasone 

plus remdesivir for the treatme nt of COVI D-19 i n hospitali zed patients on 

hi gh-flow oxygen or noni nvasi ve venti lati on who have evidence of cli ni cal 

pr ogressi on or i ncreased markers of i nfla mmati on. Among hospitalised 

patients wit h hypoxe mi a who require supple ment al oxygen therapy, t here is 

i nsuffi cient evi dence t o i denti fy whi ch patients would benefit fr om t he 

additi on of bariciti ni b or t oci li zumab t o dexa met hasone (wit h or wit hout 

re mdesi vir). Some Panel me mbers would add either bariciti ni b or 

t oci li zumab t o patients who are exhi biti ng si gns of systemi c i nfla mmati on 

and rapi dly i ncreasi ng oxygen needs whi le on dexa met hasone, but who do not 

yet require hi gh-flow oxygen or noni nvasi ve venti lati on [ 169].  

In the rare circumstances where corticosteroi ds cannot be used, t he Panel 

recomme nds usi ng bariciti ni b i n combi nati on wit h remdesi vir for t he 

treat ment of COVI D-19 i n hos pitali zed, noni nt ubated patients who require 

oxygen supple ment ati on (BIIa). There is i nsuffi cient evi dence for t he Panel 

t o recomme nd eit her for or agai nst the use of bariciti ni b i n combi nati on wit h 

dexa met hasone for the treat ment of COVI D-19 i n hospitalised patients who 

require i nvasi ve mechanical venti lati on.  

 The Panel recommends against t he use of baricitinib i n combi nati on 

wit h tocilizumab for the treat ment of COVI D-19, except i n a cli nical 

trial (AIII). Because bot h bariciti ni b and t oci li zuma b are potent 

i mmunos uppressants , t here is the potential for an additi ve risk of i nfecti on.  

There is i nsuffi cient evi dence for t he Panel t o recomme nd either for or agai nst 

the use of bariciti ni b for the treat ment of COVI D-19 i n chi ldren [ 169]. 
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Withdrawn, suspended or terminated studies 

No wit hdrawn, suspended or ter mi nated i nterventi onal st udies were found on 

bariciti ni b i n Cli nicalTrials .gov and EUdraCT registers . There are several 

ongoi ng RCTs , evaluati ng bariciti ni b alone (8 RCTs and one nRCT) or i n 

combi nati on wit h ot her pharmaceuticals (5 RCTs ), i n Covi d-19 hospitalised 

patients .  One is the RECOVERY (Randomi sed Evaluati on of COVi d-19 

thERapY) trial, led by t he Uni versit y of Oxfor d [ 165].  

Results of publications: Baricitinib in combination with remdesivir  

On Dece mber 11, 2020, Kalil et al. [ 236] published results from t he Adapti ve 

COVI D-19 Treat ment Trial (ACTT-2) (NCT04401579), multicentre, double-

bli nd, randomi sed, placebo-controlled trial evaluati ng baricitinib plus 

remdesivir with remdesivir alone i n hospitalised adults wit h Covi d-19 i n ei ght 

countries .  Effecti veness and safet y data summar y can be found i n t he 

Summary of Findings Table  3.25-1. Hi gh certai nt y evidence fr om one 

published RCT, ACTT-2 trial, showed t hat bariciti ni b i n combi nati on wit h 

re mdesi vir does not reduce All-cause mortalit y, but reduces the number of 

patients wit h any adverse events as well as the number of patients wit h seri ous 

adverse events . Combi nati on of bariciti ni b and re mdesi vir si gni fi cant ly 

reduced medi an ti me t o recover y i n hospitalised COVI D-19 patients fr om 

ei ght days t o seven days , compared t o re mdesi vir treat ment alone. Patients 

who required hi gh-flow oxygen or non-i nvasi ve venti lati on duri ng 

hospitalisati on appeared t o have had t he lar gest benefit : t heir me di an ti me t o 

recover y was shortened from ei ghteen days t o ten days . Partici pants ’ 

conditi ons at day 15 was si gni ficant ly i mpr oved when t hey recei ved t he t wo 

therapeutics combi ned. The inci dence of progressi on t o death or non-i nvasi ve 

or i nvasi ve venti lati on was statistically si gni ficant lower i n the combi nati on 

of bariciti ni b and re mdesi vir vs re mdesi vir alone, as was the i nci dence of 

pr ogressi on t o deat h or i nvasive venti lati on [ 237].  

Results of publications: Baricitinib monotherapy (in addition to standard 

care)  

On May 3, 2021 Marconi et al. [ 238] publised as pre-print results from phase 

3, global, double-bli nd, randomi zed, placebo-controlled trial COV-BARRIER 

(NCT04421027). 1525 hospitalised adults wit h COVI D-19 receiving standard 

of care (SOC) were randomly assi gned (1:1) t o once-dai ly baricitinib 4-mg 

(n=764) or placebo (n=761) for up t o 14 days . SOC included systemic 

corticosteroids in ∼79% of participants (dexamethasone ∼90%). The pri mar y 

endpoi nt was the proporti on who pr ogressed t o hi gh-flow oxygen, non-

i nvasi ve venti lati on, i nvasi ve mechani cal venti lati on, or deat h by day 28. A 

key secondar y endpoi nt was all-cause mortalit y by day 28. 27.8% of 

partici pants recei vi ng bariciti ni b vs 30.5% recei vi ng placebo pr ogressed 

(pri mar y endpoi nt , odds ratio 0.85, 95% CI 0.67-1.08; p=0.18). The 28-day 

all-cause mortalit y was 8.1% for bariciti ni b and 13.1% for placebo, 

correspondi ng t o a 38.2% reducti on i n mortalit y (hazard ratio [ HR] 0.57, 95% 

CI 0.41-0.78; nomi nal p=0.002); 1 additi onal deat h was prevented per 20 

bariciti ni b-treated partici pants. Reducti on i n mortalit y was seen for all pre-

speci fied subgr oups of baseli ne severit y (most pronounced for partici pants on 

hi gh-flow oxygen/non-i nvasi ve venti lati on at baseli ne [ 17.5%, bariciti ni b vs 

29.4%, placebo; HR 0.52, 95% CI 0.33-0.80; nomi nal p=0.007]). The 

frequency of adverse events , seri ous adverse events , seri ous i nfecti ons , and 

venous thromboe mboli c events was si mi lar bet ween gr oups . 
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Results from COVID-NMA Meta-analysis show t hat baricitini b monot herapy 

compared t o placebo si gni ficant ly reduced COVI D-19 related all-cause 

mort alit y at day 28 (Risk rati o 0.62, 95% CI 0.46 t o 0.83). Bariciti ni b 

monot herapy compared t o placebo does not si gni ficant ly i ncrease cli nical 

i mpr ove ment (Risk rati o 1.00, 95% CI 0.95 t o 1.05), adverse events (Risk rati o 

1.00, 95% CI 0.89 t o 1.12) and seri ous adverse events (Risk rati o 0.81, 95% CI 

0.64 t o 1.02). Summar y of findi ng table and certai nt y of evi dence wi ll be 

pr ovi ded i n the next versi ons of t his report , htt ps ://covi d-

n ma.com/li vi ng_data/i ndex.php?allcomp#comparisons_div.  
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Table 3.25-1: Summary of findings table, on baricitinib + remdesivir (1  RCT: Kalil 2020)  

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

Setting: Inpatient 

⨁⨁⨁⨁

⨁⨁⨁⨁

⨁⨁⨁⨁

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. 

a
 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/NEJMoa2031994. 

Abbreviations: RR=Risk ratio; CI=Confidence interval; AE=Adverse event; SAE=Serious adverse event 
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About the drug under consideration  

Molnupiravir is the orally avai lable pr o-dr ug of t he nucleosi de analogue N4-

hydr oxycyti di ne (NHC), which has shown potent anti -i nfluenza virus acti vit y 

i n mi ce, gui nea pi gs , ferrets and human airway epit heli um or ganoi ds . Ani mal 

st udy i n ferrets showed t hat therapeutic treat ment of i nfected ani mals wit h 

molnupiravir (MK-4482/EI DD-2801) t wice a day si gni ficant ly reduced t he 

SARS-CoV-2 load i n the upper respirat or y tract and completely suppressed 

spread t o untreated contact ani mals [ 239, 240]. 

Molnupiravir attacks the sa me viral enzyme as Gi lead’s Re mdesi vir , but it can 

be taken orally. This would allow an admi nistrati on at home and, t herefore, 

ear li er i n the course of t he disease. Accordi ng t o Ri dgeback Bi ot herapeutics , 

molnupiravir has an extre mely hi gh barrier t o resistance. Accordi ng t o Merck 

Sharp & Doh me/ MSD, molnupiravir is ai med at the treatme nt of Covi d-19 

i n  patients hospitalised due t o mi ld, moderate or severe disease, and non-

hospitali zed patients wit h mi ld or moderate disease [240]. 

Molnupiravir is not appr oved by t he Eur opean Medici nes Agency (EMA) or 

the American Food and Drug Ad mi nistrati on (FDA) [ 240]. 

Withdrawn, suspended or terminated studies 

No wit hdrawn, suspended or ter mi nated i nterventi onal st udies were found on 

molnupiravir i n Cli nicalTrials .gov and EUdraCT registers . 

Results of publications  

There are no published RCTs related t o effecti veness and safet y of 

molnupiravir for Covi d-19. It is current ly i nvesti gated i n phase 1/2, 2 and 2/3 

cli nical trials (NCT04405570, NCT04405739, NCT04575584, NCT04575597, 

ISRCTN27106947), i n hospitalised and non-hospitalised aduls wit h COVI D-

19. 

On March 6, 2021 Merck  and Ri dgeback Bi ot herapeutics , LP announced 

preliminary results fr om Ri dgeback’s phase 2a randomi zed, double -bli nd, 

placebo-controlled trial t o evaluate the safet y, t olerabi lit y, and effi cacy t o 

eli mi nate SARS-CoV-2 viral RNA of molnupiravir (EI DD-2801/MK-4482), 

on one secondar y objecti ve, showi ng a reducti on i n ti me (days ) t o negati vit y 

of i nfecti ous virus isolati on in nasophar yngeal swabs fr om partici pants wit h 

sympt omatic SARS-CoV-2 i nfecti on, as deter mi ned by isolati on i n Ver o cell 

li ne cult ure. At day 5, t here was a reducti on (nomi nal p=0.001, not contr olled 

for multi plicit y) i n positi ve viral cult ure i n subjects who recei ved 

molnupiravir (all doses) compared t o placebo: 0% (0/47) for molnupiravir and 

24% (6/25) for placebo. Of 202 treated partici pants , no safet y si gnals have 

been i denti fied and of t he 4 seri ous adverse events reported, none were 

consi dered t o be study drug related, 

htt ps ://www.busi nesswire.com/news /home /20210305005610/en/.  
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On Apri l 15, 2021 Merck and Ri dgeback Bi ot herapeutics provi ded an update 

on t he cli nical develop ment pr ogra m for molnupiravir . Based on a planned 

i nteri m analysis of data from the phase 2, dose-fi ndi ng portion (Part 1) of t wo 

ongoi ng placebo-controlled phase 2/3 trials evaluating molnupiravir 

ad mi nistered t wice a day for fi ve days i n out patients (MOVe -OUT) and 

hospitalised patients (MOVe-I N) wit h COVI D-19, and fro m a previ ous ly 

completed phase 2a dose-rangi ng st udy i n out patients , t he decisi on has been 

ma de t o proceed wit h the phase 3 porti on (Part 2) of MOVe -OUT i n 

out patients wit h COVI D-19, evaluati ng t he 800 mg dose of molnupiravir 

t wice dai ly. Data fr om MOVe-I N i ndicate that molnupiravir is unli kely t o 

de monstrate a cli nical benefi t i n hospitalised patients , who generally had a 

longer durati on of sympt oms pri or t o st udy entry; t herefore, t he decisi on has 

been made not t o proceed t o phase 3. Fi nal data from t he Phase 3 porti on 

(Part 2) of t he MOVe-OUT study is esti mated t o be avai lable i n Septe mber / 

Oct ober 2021, htt ps ://www.merck.com/news /merck-and-ri dgeback-

bi ot herapeutics-pr ovi de-update-on-pr ogress -of-c li nical-develop ment -

pr ogra m-for -molnupiravir -an-i nvesti gati onal-oral-t herapeutic-for -t he-

treat ment -of-mi ld-t o-moderate-covi d-19/ 

On June 09, 2021 Merck announced t hat it has entered i nt o a procure ment 

agree ment wit h the United States government for molnupiravir . Merck 

pendi ng favorable results from MOVe-OUT, so t he ear li est possi ble 

submi ssi on for an Emer gency Use Aut hori zati on for molnupiravir wi ll be i n 

the second half of 2021,  

htt ps ://www.busi nesswire.com/news /home /20210609005142/en/Merck-

Announces -Supply-Agree ment -wit h-U.S.-Gover nment -for -Molnupiravir -an-

Investi gati onal-Oral-Anti viral-Candi date-for -Treat ment -of-Mi ld-t o-

Moderate-COVI D-19 

 

 

 

About the drug under consideration  

Iver mecti n (manufact ured by Merck Sharp & Doh me as Mecti zan and 

Stromect ol tablets a 3 mg) is a se mi synt hetic, ant helmi ntic agent for oral 

ad mi nistrati on. Iver mecti n is deri ved fr om t he aver mecti ns , a class of hi ghly 

acti ve br oad-spectrum, anti -parasitic agents isolated fr om the fer ment ati on 

pr oducts of Strept omyces aver miti lis . It is i ndicated for the treat ment of t he 

followi ng i nfecti ons : Strongyloi di asis of t he i ntesti nal tract and t he treat ment 

of onchocerciasis due t o the ne mat ode parasite Onchocerca volvulus , 

htt ps ://www.merck.com/pr oduct /usa/pi _circulars/s /stromect ol/stromect ol_

pi .pdf. On t he WHO’s Model Li st of Essential Medici nes it is retai ned i n t he 

for m of a 3 mg tablet . For parasitic i nfecti ons i n adults, i ver mecti n is 

commonly admi nistered as a si ngle 12 mg oral dose (0.2mg/kg). 

Recent ly, Caly et al. 2020 [241] reported t hat i ver mectin i n vitro is an 

i nhi bit or of t he causati ve virus (SARS-CoV-2), wit h a si ngle additi on t o Vero-

hSLAM cells 2 h post i nfection wit h SARS-CoV-2 able t o effect ~5000-fold 

reducti on i n viral RNA at 48 h. Iver mecti n therefore warrants furt her 

i nvesti gati on for possi ble benefits i n humans . Iver mecti n is not appr oved for 

Covi d-19 by t he Eur opean Medici nes Agency (EMA) or the American Food 

and Drug Ad mi nistrati on (FDA). On March 22, 2021 EMA advises agai nst 

use of i ver mecti n for the preventi on or treat ment of COVI D-19 outsi de 

randomi sed cli nical trials [242]. 
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The US COVID-19 Treatment Guidelines Panel State ment (Febr uar y 11, 

2021) [ 86] [ 169] is: Current ly there are insufficient data t o recommend either 

for or against t he use of i vermecti n for the treat ment of COVI D-19. Results 

fr om adequately powered, well-desi gned, and well-conducted cli nical trials 

are needed t o provi de more speci fi c, evi dence-based gui dance on t he role of 

i ver mecti n for the treat ment of COVI D-19. 

The WHO Therapeutics and COVI D-19 li vi ng gui deli ne [243, 244] i ncludes 

a recomme ndati on not t o use i ver mecti n except i n the context of a cli nical 

trial. Such recomme ndati on is based on t he li vi ng systematic revi ew and 

net work meta-analysis (NMA) t hat pooled data from 16 randomi zed 

controlled trials (RCTs ) wit h 2407 partici pants , i ncludi ng bot h i npatients and 

out patients wit h COVI D-19. The effects of i ver mecti n on mort alit y, need for 

i nvasi ve mechanical ventilati on, hospital admi ssi on, durati on of 

hospitali zati on and ti me t o viral clearance all re mai n ver y uncertai n (all ver y 

low certai nt y evi dence). The uncertai nt y results from i mportant concer ns 

related t o risk of bi as i n the i ncluded st udies , and i mprecisi on fr om a ver y low 

nu mber of events and, i n some cases , wi de confi dence i ntervals (CIs ) i n pooled 

esti mates . Iver mecti n may i ncrease the risk of seri ous adverse events (SAEs ) 

leadi ng t o drug disconti nuation (odds rati o [ OR] 3.07; 95% CI : 0.77–12.09; 

low certai nt y evi dence) and ma y have litt le or no i mpact on ti me t o cli nical 

i mpr ove ment (mean di fference [ MD] 0.5 fewer days ; 95% CI : 1.7 fewer days 

t o 1.1 more days ; low certai nt y evi dence). There was no credi ble subgr oup 

effect based on dose. Subgroup analyses were not per for med exa mi ni ng 

bet ween-st udy di fferences i n age or i llness severit y as per our pre-defi ned 

decisi on t o li mit subgr oup analysis to wit hi n-st udy comparisons . 

Withdrawn, suspended or terminated studies 

No wit hdrawn, suspended or ter mi nated i nterventi onal st udies were found on 

i ver mecti n i n COVI D-19 patients i n Cli nicalTrials .gov and EUdraCT 

registers . 

Results of publications  

Several RCTs compared ivermectin vs standard care, published i n scienti fi c 

jour nals or as prepri nt , showed positi ve or negati ve results on di fferent 

cli nical outcomes i n COVI D-19 patients [245-250]. Podder et al. 2020 [ 245] 

published negati ve results from si ngle -centre, open-label, randomi sed 

controlled trial i n 62 mi ld t o moderate COVI D-19 patients . Total recover y 

ti me fr om t he onset of sympt oms t o complete resoluti on of sympt oms was not 

si gni ficant ly di fferent (i nterventi on ar m 10.09 ± 3.236 days , compared t o 

11.50 ± 5.32 days i n the control ar m (95% CI -0.860,3.627, p>0.05). The sa me 

was true for results of negati ve repeat RT- PCR.  

Krolewiecki et al. 2020 [ 246] published positi ve results from a pi lot , 

randomi sed, controlled, outcome -assessor bli nded cli nical trial wit h t he goal 

of evaluati ng t he anti viral activit y of hi gh dose i ver mecti n i n mild or moderate 

COVID-19 patients (NCT004381884). 45 patients were randomi zed i n a 2:1 

rati o t o standard of care plus oral i ver mecti n at 0.6 mg/kg/day for 5 days 

versus standard of care. There was no di fference i n viral load reducti on 

bet ween gr oups but a si gni ficant di fference i n reducti on was found i n patients 

wit h hi gher medi an plas ma i ver mecti n levels (72% IQR 59 – 77) versus 

untreated controls (42% IQR 31 – 73) (p=0.004). The mean i ver mecti n 

plas ma concentrati on levels also showed a positi ve correlati on wit h viral 

decay rate (r :0.47, p=0.02). Adverse events were reported in 5 (33%) patients 

i n the controls and 13 (43%) i n the i ver mecti n treated gr oup, wit hout a 

relati onshi p bet ween i ver mecti n plas ma levels and adverse events . 
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Ahmed et al. 2020 [ 247] publi shed positi ve results from randomi sed, double-

bli nd, placebo-controlled trial in 72 hospitalised adult SARS-CoV-2 patients 

who were assi gned t o one of three gr oups : oral i ver mecti n alone (12 mg once 

dai ly for 5 days ), oral i ver mecti n i n combi nati on wit h doxycyc li ne (12 mg 

i ver mecti n si ngle dose and 200 mg doxycycli ne on day 1, followed by 100 mg 

ever y 12 h for the next 4 days ), and a placebo control gr oup. Cli ni cal 

sympt oms of fever , cough, and sore throat were comparable a mong t he t hree 

gr oups . Virologi cal clearance was ear lier i n the 5-day i vermecti n treat ment 

ar m when compared t o the placebo gr oup (9.7 days vs 12.7 days ; p=0.02), but 

this was not the case for the i ver mecti n + doxycycli ne ar m (11.5 

days ; p=0.27). There were no severe adverse drug events recorded i n t he 

st udy.  

Chachar et al. 2020 [ 248] published negati ve results from open label 

randomi sed control tria i n 50 mild COVID-19 patients , di vi ded i nt o t wo 

gr oups : Iver mecti n group recei ved 12mg stat and t hen 12 mg after 12 hours 

and 12mg after 24 hours , and control gr oup. There was no si gni fi cant 

di fference on outcome i mpr ove ment of sympt oms bet ween case gr oup who 

were gi ven i ver mecti n along wit h sympt omatic treat ment and contr ol gr oup 

who were only gi ven sympt omatic treat ment wit hout i vermecti n, on day 7 at 

follow up (p=0.500). 

Niaee et al. 2020 [ 249] publi shed positi ve results from 45-days randomi sed, 

double-bli nd, placebo-controlled, multicenter , phase 2 clini cal trial i n 180 
mild to severe hospitalised COVID-19 patients (IRCT20200408046987N1). 

The partici pants were randomly allocated t o si x ar ms i ncludi ng common 

regi mens (Hydr oxychlor oquine 200mg/kg t wice per day), placebo plus 

common regi me, si ngle dose i ver mecti n (200mc g/Kg, 1 pi ll per day), t hree low 

i nterval doses of i ver mecti n (200, 200, 200 mcg/Kg , 3 pills i n 1, 3 and 5 

i nterval days ), si ngle dose i ver mecti n (400mc g/Kg, 2 pi lls per day), and t hree 

hi gh i nterval doses of i ver mecti n (400, 200, 200 mcg/Kg, 4 pi lls i n 1, 3 and 5 

i nterval days ). Iver mecti n si gni ficant ly reduced t he rate of mort alit y, low O2 

durati on, and durati on of hospitali zati on i n adult COVI D 19 patients .  

Babalola et al. 2021 [ 250] publi shed results from a translati onal pr oof of 

concept randomi sed, double bli nd placebo controlled, dose response, paralle l 

gr oup st udy of i ver mecti n effi cacy i n RT - PCR pr oven mild to moderate 

COVID 19 positi ve patients (ISRCTN40302986). 62 patients were 

randomi sed t o 3 treat ment groups : i ver mecti n 6mg regi me ; i ver mecti n 12 mg 

regi me (gi ven Q84hrs for 2weeks );  control gr oup Lopi navir/Rit onavir . All 

gr oups plus standard of care. The Days t o COVI D negati vit y [ DTN] was 

si gni ficant ly and dose dependent ly reduced by i ver mecti n (p=0.0066). 12 mg 

i ver mecti n regi me may have superi or effi cacy. 

Ravikirti et al. 2021 [ 251] publi shed as prepri nt results fro m RCT i n adult 

patients wit h mild to moderate COVID-19 i n Indi a (randomised t o i ver mecti n 

12 mg on day 1 and day 2 of ad mi ssi on or placebo) (CTRI/2020/08/027225). 

A t otal of 115 patients were enrolled for the st udy of which 112 were i ncluded 

i n the fi nal analysis . Of t he m, 55 were randomi sed t o the int er venti on ar m 

whi le 57 were randomi sed to t he placebo ar m. There was no si gni fi cant 

di fference i n the pri mar y outcome , i .e. negati ve RT-PCR stat us on day 6 

bet ween t he t wo gr oups and in most of t he secondar y outcome meas ures , 

sympt om stat us on day 6, dischar ge stat us on day 10, admi ssi on t o ICU, and 

need for i nvasi ve mechanical venti lati on. There was no i n-hospital mortalit y 

i n the i nterventi on ar m, t here were 4 deat hs i n the placebo ar m. As a result , 

all patients i n the i nterventi on ar m (n=56) were success fully dischar ged as 

compared t o 93.1% (n=54/58) i n the placebo ar m (RR 1.1, 95% CI 1.0 t o 1.2, 

p=0.019). 
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Lopez-Medina et al. 2021 [ 252] published negati ve results fro m double -bli nd, 

randomi zed trial conducted at a si ngle site i n Colombi a (NCT04405843). 

Patients wit h mild COVID-19 were randomi zed t o recei ve i ver mecti n, 300 

μg/kg of body wei ght per day for 5 days (n = 200) or placebo (n = 200). A 5-

day course of i ver mecti n, co mpared wit h placebo, di d not si gni fi cant ly 

i mpr ove t he ti me t o resolution of sympt oms . The most co mmon soli cited 

adverse event was headache, reported by 104 patients (52%) gi ven i ver mecti n 

and 111 (56%) who recei ved placebo. The most common serious adverse event 

was multi or gan fai lure, occurri ng i n 4 patients (2 i n each group). 

Mohan et al. 2021 published as prepri nt negati ve results from RCT conducted 

i n 157 mild to moderate COVID-19 patients (CTRI /2020/06/026001) [ 253]: 

patients were randomi zed t o eli xir for mulati on of i ver mectin i n 24 mg, 12 mg 

or placebo i n 1:1:1 rati o. 125 patients were i ncluded i n mITT analysis . Fort y 

patients each were assi gned to i ver mecti n 24 mg and 12 mg, and 45 patients 

t o placebo. The RT-PCR negati vit y at day 5 was not statistically si gni fi cant 

di fferent compared t o placebo (i ver mecti n 24 mg, 47.5%; 12 mg, 35.0%; and 

placebo, 31.1%; p=0.30). The decli ne of viral load at day 5 was si mi lar i n t he 

three ar ms . No seri ous adverse events were encountered. 

Okumus et al. 2021 [ 254] publi shed as prepri nt results from RCT conducted 

i n severe COVID-19 patients i n Turkey (36 patients recei ved i ver mecti n 200 

mc g/kg/day for fi ve days vs reference treat ment i n 30 patients). Cli ni cal 

outcomes were not statistically si gni fi cant di fferent compared t o standar d 

treat ment : Cli nical i mpr oveme nt : 22/30 (73.3%) compared t o t he control 

gr oup 16/30 (53.3%), (p=0.10) and Mortalit y: 6 patients (20%) i n t he st udy 

gr oup and i n 9 (30%) patients in the control gr oup (p=0.37). 

Shah Bukhari et al. 2021 [ 255] published as prepri nt results fr om RCT 

(NCT04392713) conducted i n mild to moderate COVID-19 patients treated 

wit h i ver mecti n (si ngle dose of 12 mi lli gra ms ) along wit h standard of care 

treat ment (n=50) vs standard of care (n=50). There was early viral clearance 

i n i ver mecti n gr oup as compared t o gr oup recei ved standard of care 

(p=0.001). No adverse reacti on was noted i n the i nterventi on ar m duri ng t he 

trial peri od. 

Gonzales et al. 2021 [ 256] publi shed as prepri nt results from RCT on patients 

wit h COVI D-19-i nduced pneumoni a and hospitalization criteria, but no 

severe respirat or y fai lure. Patients were randomi zed t o one of t hree gr oups : 

Gr oup1-hydr oxychlor oqui ne, 400 mg ever y 12 hours on the first day and 

subsequent ly, 200 mg ever y 12 hours for 4 days , Gr oup 2-i vermecti n, 12 mg or 

18 mg, accordi ng t o patient wei ght and, Gr oup 3-placebo. No di fference i n 

hospitali zati on durati on was found bet ween t he treat ment  groups (Gr oup1: 

7 vs Group 2: 6 vs Group 3: 5, p=0.43) nor i n respirat ory deteri orati on or 

deat h (Gr oup 1: 18 % vs Group 2: 22.2 % vs 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 ment at hospital admission; 

SOC plus i ver mecti n 100 mcg/kg; SOC plus i ver mecti n 200 mcg/kg; or SOC 

plus i ver mecti n 400 mcg/kg.   All patients exhi bited a reducti on i n SARS-

CoV-2 viral load wit hi n 7 days ; t hose who recei ved i ver mecti n had a more 

consistent decrease as compared t o the SOC alone gr oup, characteri zed by a 

shorter ti me for obtai ni ng t wo consecuti ve negati ve SARS-CoV-2 RT PCR 

tests. No seri ous adverse events were reported. 
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Chahla et al. 2021 [ 258]  published as prepri nt results from cluster 

randomi sed trial i n outpatient care, n=254 (NCT04784481). The subjects 

were di vi ded i nt o experi ment al (EG: n=110) and control gr oups (CG: 

n=144). The EG recei ved i vermecti n orally 4 tablets of 6 mg = 24 mg ever y 7 

days for 4 weeks . Bot h gr oups were si mi lar i n age, sex, and comor bi dities . A 

si gni fi cant reducti on i n the percentage of partici pants with sympt oms was 

observed i n the EG and CG when t he cli nical evaluati on of sympt oms was 

per for med fr om 5t h t o 9t h day (p=0·0005). When t he cli nical evaluati on was 

per for med fr om 10t h t o 14t h day t here was no si gni ficant di fference. A hi gher 

pr oporti on of out patient dischar ge was observed i n EG (98·2%) vs . CG 

(86·1%) (p=0·0007). EG showed 8 ti mes more chance of recei vi ng dischar ge 

than CG (8·71 CI [1·99, 38·12]; p=0·004). 

Abd-Elsalam et al. 2021 [ 259] published results from randomi zed open‐label 

controlled st udy t hat i ncluded 164 hospitalised patients wit h COVI D‐19 

(NCT04403555). Patients were randomi zed i nt o t wo gr oups where Gr oup 1 

(I ver mecti n group) i ncluded patients who recei ved i ver mecti n 12 mg once 

dai ly for 3 days wit h standard care and Group 2 (control group) i ncluded 

patients who recei ved standard prot ocol of treat ment alone for 14 days . The 

mai n outcomes were mortality, t he lengt h of hospital stay, and t he need for 

mechani cal venti lati on. All patients were followed up for 1 mont h. Overall, 82 

i ndi vi duals were randomi zed t o recei ve i ver mecti n plus standard of care and 

82 t o recei ve standard of care alone. Patients i n the i ver mecti n gr oup had a 

shorter lengt h of hospital stay (8.82 ± 4.94 days ) t han t he control gr oup (10.97 

± 5.28 days ), but this was not statistically si gni ficant (p=0.085). Three 

patients (3.7%) i n each gr oup required mechanical venti lation (p=1.00). The 

deat h rate was three patients i n the i ver mecti n gr oup (3.7%) versus four 

patients (4.9%) i n the control gr oup wit hout any si gnifi cant di fference 

bet ween t he t wo gr oups (p=1.00). 

Biber et al. 2021 [ 260] published as prepri nt  results from double-bli nded trial 

compared patients recei vi ng iver mecti n 0·2 mg/kg for 3 days vs . placebo i n 

non-hospitalised COVID-19 patients  (NCT 044297411).  Pri mar y endpoi nt 

was reducti on of viral-load on t he 6t h day (t hird day after ter mi nati on of 

treat ment ).  Ei ght y-ni ne patients were eli gi ble (47 i n i vermecti n and 42 i n 

placebo ar m). There were no statistical di fferences i n these para met ers 

bet ween t he t wo groups . On day 6, 34 out of 47 (72%) patients i n t he 

i ver mecti n ar m reached t he endpoi nt , compared t o 21/ 42 (50%) i n t he  

placebo ar m (OR 2·62; 95% CI : 1·09-6·31). In a multi variable logistic-

regressi on model, t he odds of a negati ve test  at day 6 was 2.62 ti me hi gher i n 

the i ver mecti n group (95% CI : 1·06–6·45). Cult ures at days 2 t o 6 were positi ve 

i n 3/23 (13·0%) of i ver mecti n sa mples vs . 14/29 (48·2%) i n the placebo gr oup 

(p=0·008). 

Shahbaznejad et al. 2021 [ 261] published results from  randomi zed, double -

bli nd cli nical trial, i n patients with COVI D-19 admitted t o 2 referral tertiary 

hospitals i n Mazandaran, Iran ( RCT20111224008507N3). The i nter venti on 

gr oup recei ved a si ngle wei ght -based dose (0.2 mg/kg) of i ver mecti n; t he 

control gr oup recei ved t he standard of care. The pri mar y cli ni cal outcome 

meas ures were the durati ons of hospital stay, fever , dyspnea, and cough; and 

overall cli nical i mpr ove ment . The mean durati ons of dyspnea were 2.6 (0.4) 

days i n the i ver mecti n group and 3.8 (0.4) days i n the control gr oup 

(p=0.048). Als o, persistent cough lasted for 3.1 (0.4) days in t he i ver mecti n 

gr oup compared t o 4.8 (0.4) days i n control gr oup (P p=0.019). The mean 

durati ons of hospital stay were 7.1 (0.5) days versus 8.4 (0.6) days i n t he 

i ver mecti n and control gr oups , respecti vely (p=0.016). The frequency of 

lymphopeni a decreased t o 14.3% i n the i ver mecti n group and di d not change 

i n the control gr oup (p=0.007). 
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Samaha et al. 2021 [ 262] published results from randomi zed controlled trial 

conducted i n 100 asymptomatic Lebanese subjects that have tested positi ve 

for SARS-CoV2 (Chi CTR2000033627). Fi ft y patients recei ved standar d 

preventi ve treat ment , mai nly supple ments , and t he experi ment al gr oup 

recei ved a si ngle dose (according t o body wei ght ) of i ver mecti n, i n additi on t o 

the sa me supple ments the control gr oup recei ved. There was no si gni fi cant 

di fference (p = 0.06) bet ween Ct -values of t he t wo gr oups before t he regi men 

was started (day zero), i ndicati ng t hat subjects i n bot h groups had si mi lar 

viral loads . At 72 h after the regi men started, t he i ncrease i n Ct -values was 

dra matically hi gher i n the iver mecti n than i n the control gr oup. In t he 

i ver mecti n gr oup, Ct i ncreased fr om 15.13 ± 2.07 (day zero) t o 30.14 ± 6.22 

(day t hree; mean ± SD), compared t o the control gr oup, where the Ct values 

i ncreased only fr om 14.20 ± 2.48 (day zer o) t o 18.96 ± 3.26 (day t hree; mean 

± SD). More subjects i n the control gr oup developed cli nical sympt oms . 

Three i ndi vi duals (6%) required hospitali sati on, compared t o the i ver mecti n 

gr oup (0%).  

Accordi ng t he meta-analysis of 3 RCTs (Khan Chachar , 2020; Chaccour ,  

2021; Lopez-Medi na, 2021) related t o i ver mecti n vs standard care i n mild 

COVID-19 patients in outpatient setting t he evi dence is uncertai n about t he 

effect of i ver mecti n on several outcomes : Cli nical i mpr oveme nt D28; WHO 

pr ogressi on score (level 7 or above) D28; All-cause mortality D28; and Seri ous 

adverse events (low certai nty of evi dence). Iver mecti n probably does not 

i ncrease Adverse events (moderate certai nt y of evi dence). 

Accordi ng t he meta-analysis of 8 RCTs (Shah Bukari , 2021; Ah med, 2020; 

Mohan, 2021; Podder , 2020; Kirti , 2021; Oku mus , 2021, Pott -Juni or H, 2021; 

Kishoria N, 2020) related t o i ver mecti n vs standard care i n hospitalised 

COVID-19 patients t he evi dence is uncertai n about the effect of i ver mecti n 

on several outcomes : Cli nical i mpr ove ment D28; WHO pr ogressi on score 

(level 7 or above) D28; and Adverse events (low certai nt y of evi dence). The 

evi dence is very uncertai n about the effect of i ver mecti n on furt her outcomes : 

All-cause mortalit y D28; Viral negati ve conversi on D7; and Seri ous adverse 

events (ver y low certai nt y of evi dence). 

The Summar y of fi ndi ngs tables wi ll be pr ovi ded i n next versi ons of t his 

report .  

 

 

 

About the drug under consideration  

As piri n (acet ylsali cyli c aci d) is a non-steroi dal anti -i nfla mmat or y drug wit h 

strong anti -i nfla mmat or y, anti -t hrombotic and analgesic phar macologi cal 

effects . Long-t er m low-dose aspiri n (75-150 mg dai ly) can effecti vely prevent 

the i nci dence of ischae mi c cardi ovascular and cerebrovascular event . 

Acet ylsali cyli c aci d i nhi bits the platelet acti vati on: blocki ng t he platelet 

cyclooxygenase by acet ylati on, it i nhi bits thromboxane A2 synt hesis , a 

physi ologi cal acti vati ng substance released by t he platelets and whi ch would 

play a role i n the compli cations of t he at heromat osic lesions . The repeated 

doses from 20 t o 325 mg i nvolve an i nhi biti on of t he enzymatic acti vi t y fr om 

30 t o 95%. Due t o the irreversi ble nat ure of t he bi ndi ng, t he effect persists for 

the li fespan of a thrombocyte (7-10 days ). The i nhi biti ng effect does not 

exhaust duri ng pr olonged treat ments and t he enzymatic acti vit y gradually 
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begi ns agai n upon renewal of t he platelets 24 t o 48 hours after treat ment 

i nterrupti on, htt ps ://www.medi ci nes .or g.uk/e mc /pr oduct /2408/s mpc . 

Patients wit h COVI D-19 are at hi gher risk of blood clots for mi ng i n t heir 

blood vessels . Platelets , s mall cell fragments i n the blood t hat st op bleedi ng, 

see m t o be hyperreacti ve i n COVI D-19 and may be i nvolved i n the clotti ng 

compli cati ons . Si nce aspiri n is an anti platelet agent , it may reduce t he risk of 

blood clots i n patients wit h COVI D-19.  

Chow et al. 2020 [ 263] publi shed results from retrospective, obser vati onal 

cohort study of adult patients ad mitted wit h COVI D-19 t o multi ple hospitals 

i n the United States bet ween March 2020 and July 2020. 412 patients were 

i ncluded i n the study. 314 patients (76.3%) di d not recei ve aspiri n, whi le 98 

patients (23.7%) recei ved aspiri n wit hi n 24 hours of admi ssion or 7 days pri or 

t o admi ssi on. Aspiri n use had a crude associ ati on wit h less mechani cal 

venti lati on (35.7% aspiri n vs . 48.4% non-aspiri n, p=0.03) and ICU ad mi ssi on 

(38.8% aspiri n vs . 51.0% non-aspiri n, p=0.04), but no crude associati on wit h 

i n-hospital mortalit y (26.5% aspiri n vs . 23.2% non-aspirin, p=0.51). Aft er 

adjusti ng for 8 confoundi ng variables , aspiri n use was i ndependent ly 

associated wit h decreased risk of mechani cal venti lati on (adjusted HR 0.56, 

95% CI 0.37-0.85, p=0.007), ICU admi ssi on (adjusted HR 0.57, 95% CI 0.38-

0.85, p=0.005), and i n-hospital mortalit y (adjusted HR 0.53, 95% CI 0.31-

0.90, p=0.02). There were no di fferences i n major bleedi ng (p=0.69) or overt 

thrombosis (p=0.82) bet ween aspiri n users and non-aspirin users . Aut hors 

concluded t hat a suffi cient ly powered randomi zed controlled trial is needed 

t o assess whet her a causal relati onshi p exists bet ween aspirin use and reduced 

lung i njur y and mortalit y i n COVI D-19 patients . 

As piri n is not appr oved for Covi d-19 by t he Eur opean Medici nes Agency 

(EMA) or the American Food and Dr ug Ad mi nistrati on (FDA). 

Withdrawn, suspended or terminated studies 

One RCT was found as withdrawn (NCT04343001) because grant not 

obt ai ned. No suspended or ter mi nated i nterventi onal st udies were found on 

As piri n i n COVI D-19 patients i n Cli nicalTrials .gov and EUdraCT registers . 

Results of publications  

There is one published RCT, as prepri nt , related t o effectiveness and safet y 

of Aspiri n for Covi d-19. Ghati et al. 2021 [ 264] published results fr om a 

si ngle-center , four -ar m parallel desi gn, open-label randomi zed contr olled 

trial (CTRI /2020/07/026791) on RT-PCR positi ve Covi d-19 patients , ≥ 40 

years and < 75 years of age, requiri ng hospitalisation [ Wor ld Healt h 

Or gani zati on ( WHO) Ordi nal Scale for Cli nical I mpr ove ment 3t o 5]. Patients 

were randomly assi gned t o either at or vastati n 40 mg (gr oup A), aspiri n 75 mg 

(gr oup B), or bot h (gr oup C) in additi on t o standard of care for 10 days or 

unti l dischar ge whichever was earlier or only standard of care (gr oup D). The 

pri mar y outcome variable was cli nical deteri orati on t o WHO Ordi nal Scale 

for Cli nical I mpr ove ment ≥ 6. The secondar y outcome was change i n serum 

i nfla mmat or y markers (C-reacti ve protei n and Inter leuki n-6), and Tr oponi n 

I . A t otal of 900 patients underwent randomi zati on (wit h Groups A, B, C and 

D assi gned 224, 225, 225 and 226 patients respecti vely). The pri mar y outcome 

occurred i n 25 (2.8%) patients : 7 (3.2%) i n Gr oup A, 3 (1.4%) i n Gr oup B, 8 

(3.6%) i n Gr oup C and 7 (3.2%) i n Group D. There was no di fference i n 

pri mar y outcome across the study gr oups (p=0.463). Co mparison of all 

patients who recei ved at or vastati n or aspiri n wit h the control gr oup (Gr oup 

D) als o di d not show any benefit [At or vastati n: HR 1.0 (95% CI 0.41 - 2.46); 
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As piri n: HR 0.7 (95% CI 0.27-1.81)]. The secondar y outcomes revealed lower 

serum I L-6 a mong patients i n Gr oups B and C. There was no excess of adverse 

events . 

Fr om 06 Nove mber 2020, Aspiri n is bei ng i nvesti gated i n the wor ld’s lar gest 

cli nical trial of treat ments for patients hospitalised wit h COVI D-19. The 

Randomi sed Evaluati on of COVi d-19 t hERapY (RECOVERY) trial is taki ng 

place i n 176 hospital sites across the UK, and has so far recruited over 16,000 

patients , htt ps ://www.recoverytrial.net /news /aspiri n-t o-be-i nvesti gated-as -a-

possi ble-treat ment -for -covi d-19-i n-t he-recover y-trial.  

Results are announced on June 08 2021 and published as prepri nt : a t otal of 

7351 patients were randomi sed t o aspiri n 150 mg once dai ly and compared 

wit h 7541 patients randomi sed t o usual care alone. There was no evi dence t hat 

aspiri n treat ment reduced mortalit y. There was no si gni ficant di fference i n 

the pri mar y endpoi nt of 28-day mortalit y (17% aspiri n vs . 17% usual care; 

rate rati o 0.96 [ 95% confi dence i nterval 0.89-1.04]; p=0.35). The results were 

consistent i n all pre-speci fied subgr oups of patients . Patients allocated t o 

aspiri n had a sli ght ly shorter durati on of hospitalisati on (medi an 8 days vs . 9 

days ) and a hi gher proporti on were dischar ged fr om hospital ali ve wit hi n 28 

days (75% vs . 74%; rate rati o 1·06; 95% CI 1·02-1·10; p=0·0062). Among t hose 

not on i nvasi ve mechanical venti lati on at baseli ne, t here was no si gni fi cant 

di fference i n the proporti on who pr ogressed t o i nvasi ve mechani cal 

venti lati on or deat h (21% vs . 22%; risk rati o 0·96; 95% CI 0·90-1·03; p=0·23). 

For ever y 1000 patients treated wit h aspiri n, appr oxi mately 6 more patients 

experienced a major bleedi ng event and appr oxi mately 6 fewer experienced a 

thromboe mboli c (clotti ng) event , 

htt ps ://www.recover ytrial.net/news /recover y-trial-fi nds -aspiri n-does -not -

i mpr ove-sur vi val-for -patients-hospitalised-wit h-covi d-19, [ 265] 

 

 

 

About the drug under consideration  

Avi ptadi l (RLF-100) is a synt hetic for m of Human Vasoacti ve Intesti nal 

Polypepti de (VI P). VI P acts on t wo recept ors - VPAC1 and VPAC2, whi ch are 

class B of G-pr otei n-coupled recept ors (GPCRs ). Avi ptadi l is found t o reduce 

viral repli cati on i n lung tissues , release of i nfla mmat ory cyt oki nes and 

alveolar epit heli al cell apopt osis i n patients wit h cor ona virus i nfecti on. It is 

avai lable bot h as i ntra venous and i nhalati onal (nebulisati on) preparati ons . It 

is found useful i n conditi ons li ke ast hma, chr oni c obstructi ve pulmonar y 

disease (COPD), sarcoi dosis , pulmonar y fi br osis , acute lung i njur y, 

pulmonar y hypertensi on, erecti le dys functi on and ARDS. Intra venous 

ad mi nistrati on is associated with si de effects li ke tachycardi a, flus hi ng, 

hypotensi on, di arrhoea and alterati ons i n ECG (bi ge mi ny) [ 266]. Recent  

observati onal st udi es showed that treat ment wit h avi ptadi l is associated wit h 

rapi d recover y i n Cor ona virus i nfected critically i ll patients [266-269]. 

Avi ptadi l is not aut horised in Covi d-19 patients (EMA, FDA). On 14 July 

2020 FDA granted Investi gati onal New Drug (I ND) per mi ssi on for i nhaled 

VI P and awarded FDA Orphan Drug Desi gnati on for i ntravenous VI P, t o use 

i n patients wit h COVI D-19. 
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Withdrawn, suspended or terminated studies 

No wit hdrawn, suspended or ter mi nated st udies were found. Two randomi sed 

controlled trials are ongoi ng wit h i nhaled avi ptadi l.  

In one RCT nebuli zed RLF-100 (avi ptadi l) 100 μg is gi ven 3 ti mes dai ly for 

moderate and severe COVI D-19, wit h esti mated enr olment of 288 patients 

(NCT04360096- AVI COVI D-2). Anot her RCT wit h i nhaled avi ptadi l wit h 

esti mated enr olment i n 80 patients i n Swit zer land (NCT04536350) is not yet 

recruiti ng patients .  

In one st udy related t o Expanded access prot ocol (NCT04453839, 

SAMI CARE), avi ptadi l is gi ven as 12 hour i nfusi ons at ascendi ng doses of 

50/100/150 pmol/kg/hr on 3 successi ve days . This expanded access pr ot ocol 

is desi gned t o offer access t o investi gati onal use of RLF-100 t o patients who 

do not quali fy for i nclusi on in NCT04311697 eit her on t he basis of speci fi c 

me di cal exclusi ons or because there is no accessi ble st udy site avai lable t o t he 

pr ospecti ve partici pant . 

Results of publications  

Current ly, published results were found fr om one RCT.  

Youssef et al. 2021 [ 270] publi shed 28-day i nteri m report fr om a phase 2/3 

RCT (NCT04311697 - COVI D-AI V) of i ntravenous ly-ad mi nistered 

ZYESAMI ™ (avi ptadi l acetate, gi ven as escalati ng doses fr om 50 -150 

p mol/kg/hr over 12 hours for 3 days ) for the treat ment of respirat or y fai lure 

i n critically-ill patients wit h COVI D-19. At 28 days , avi ptadil patients treated 

wit h hi gh flow nasal cannula (HFNC) were 35% - 46% more li kely t o recover , 

ret urn home , and sur vi ve t o 28 days compared t o placebo-treated patients , 

wit h a trend level of signi ficance. Avi ptadi l patients additi onally 

de monstrated a statistically si gni ficant and cli nically i mportant ten day 

reducti on i n hospitali zati on time . 

On March 29, 2021 Neur oRx, Inc. reports 60-day results of t he completed 

above menti oned RCT. Acr oss all 196 treated patients and all 10 cli nical sites , 

avi ptadi l met the pri mar y endpoi nt for success ful recover y from respirat or y 

fai lure at days 28 (p=0.014) and 60 (p=0.013) and also de monstrated a 

meani ngful benefit i n survi val (p<0.001) after controlli ng for venti lati on 

stat us and treat ment site. In additi on, t he prespeci fied analysis of recover y 

fr om respirat or y fai lure is clini cally and statistically si gnifi cant i n t he 127 

patients treated by Hi gh Flow Nasal Cannula (HFNC) (p=0.02), compared 

t o those treated wit h mechanical or non-i nvasi ve venti lati on at tertiary care 

hospitals . In this group avi ptadi l patients had a 71% chance of success ful 

recover y by day 28 vs . 48% i n the placebo gr oup (p=0.017) and a 75% rate of 

success ful recover y by day 60 vs . 55% i n the placebo gr oup (p=0.036).  Ei ght y-

four percent (84%) of HFNC patients treated at tertiary medi cal centers wit h 

avi ptadi l sur vi ved t o day 60 compared wit h 60% of t hose treated wit h placebo 

(p=0.007), htt ps ://www.pr news wire.com/news -releases/neur or x-announces -

zyesa mi -avi ptadi l-r lf-100-met -t he-pri mar y-endpoi nt -of-its-phase-2b3-

cli nical-trial-and-als o-de monstrated-a-meani ngful-benefit -in-s ur vi val-fr om-

critical-covi d-19-301257291.ht ml.  On t he basis of t hes e findi ngs , Neur oRx 

i mmedi ately appli ed t o the United States Food and Drug Ad mi nistrati on 

("FDA") for Emer gency Use Aut hori zati on (EUA). 
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About the drug under consideration  

Di met hyl fumarate (DMF) is thought t o prevent NLRP3 i nfla mmas ome 

acti vati on and t he process of pyr opt osis (i nfla mmat or y cell deat h) t hr ough its 

acti on on t he protei n gasdermi n D. SARS-CoV-2 i nduces i nfla mmas ome 

acti vati on and t he degree of acti vati on is thought t o correlate wit h disease 

severit y [ 271, 272]. DMF has de monstrated anti -viral and anti -i nfla mmat or y 

effects agai nst SARS-CoV-2 in vitro [ 273].   

In EU, di met hyl fumarate (Tecfi dera) is aut horised for the treat ment of adult 

patients wit h relapsi ng re mitti ng multi ple sclerosis . DMF is not aut horised 

i n Covi d-19 patients (EMA, FDA). 

Withdrawn, suspended or terminated studies 

No wit hdrawn, suspended or ter mi nated st udi es were found.  

Current ly effecti veness and safet y of di met hyl fumarate are i nvesti gated i n 

the  RECOVERY trial (NCT04381936), i n an ear ly phase assess ment a mong 

patients hospitalised wit h COVI D-19, htt ps ://www.recover ytrial.net /. 

Results of publications  

Current ly, no published results were found fr om RCT related t o di met hyl 

fu marate i n COVI D-19 patients. 

 

 

 

About the drug under consideration 

Artesunate is an arte misi ni n, a class of compounds ori gi nally deri ved fr om 

extracts of Arte misia annua (sweet wor mwood) for the treat ment of malari a 

and has si nce been adopted by t he Wor ld Healt h Or gani zati on ( WHO). The 

use of artesunate has surpassed t he use of chlor oqui nes for the treat ment of 

ma laria and more recent ly for COVI D-19 [ 274] The anti -viral mechanis m of 

artesunate is thought t o hi nge on suppressi on of nuclear fact or kappa beta 

(NF-κβ) acti vati on. Artesunate could t herefore miti gate the i nfla mmat or y 

response and potentially i mprove patient outcome .  

Seven cli nical trials have since been i nitiated t o assess the effi cacy of 

artesunate i n di fferent for ms and admi nistrati ons i n reducing viral load and 

i mpr ovi ng t he prognosis of SARSCoV-2-positi ve patients. A preli mi nar y 

report documents a si gni ficant decrease i n viral load and durati on of 

hospitalisati on, and i mpr oved absorpti on of lung lesi ons i n COVI D-19 

patients treated wit h 10 daily doses of 60 mg artesunate i n additi on t o 

standard treat ment [274, 275]. 

Artesunate is not aut horised in Covi d-19 patients (EMA, FDA). 
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Withdrawn, suspended or terminated studies 

No wit hdrawn, suspended or ter mi nated st udi es were found for artesunate.  

Effecti veness and safet y of artesunate wi ll be i nvesti gated i n t he WHO 

SOLI DARI TY trial [ 276]  

Results of publications  

Current ly, no published results were found fr om RCTs related t o artesunate 

i n COVI D-19 patients . 
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