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Hvorfor norsk plasmastudie?

 Tidlig i COVID-19-pandemien: lovende kliniske data (i studier uten
kontroller), - effekt bgr testes i et RCT.

* Plasma nevnt i WHO-anbefalingene fra januar/februar
* Anbefalt av EU/EBA og @nsket av Helsedirektoratet

* utvikle norsk kompetanse til a evaluere og bruke plasma i behandling av
COVID-19

* Tilgang pa plasma, opp mot remdesivir og andre nye lovende
medikamenter produsert noen fa steder i utlandet og mot et globalt behov.
Plasma er kortreist og tilgjengelig, om vi da far dokumentert effekt.

e Det er na registrert >100 RCT rundt om i verden for a teste rekonvalesens-
plasma



NORPLASMA COVID-1S

Kliniske studier

Framstilling av Metodeutvikling 1) RCT i sykehjem
plasmaprodukt Pavisning/maling av antistoff Samarbeid med kommuner

2) Observasjonsstudie MONITOR
(samarbeid med ISARIC)

3) RCT i primeerhelsetjenesten

Blodbankene Mikrobiologene




Del 3: Kliniske studier

1. Gjennomfagring av randomisert, kontrollert behandlingsstudie (Fase 2a)
for a utrede ef?‘ekt og sikkerhet av behandling med rekonvalesensplasma
til sykehjemspasienter med COVID-19

NORPLASMA PLEIE
STUDIEN ER GODKJENT AV REK* MEN MANGLER FINANSIERING

2. Monitoreringsstudie av COVID-19 rekonvalesensplasma brukt til
behandling av pasienter i Norge
NORPLASMA MONITOR

GODKIENT AV REK
SAMARBEID med ISARIC ved OUS og samarbeidende sykehus

3. Randomisert kontrollert behandlingsstudie som 1) men rettet mot
pasienter som kontakter feberpoliklinikker/primeerhelsetjeneste

NORPLASMA FEBER
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https://www.ous-research.no/home/norplasma

Oslo
University Hospital

Blodbanken gnsker kontakt
med givere som har

gjennomgatt COVID-19

Informasjon til blodbankene (koronavirusinfeksjon)
[ R ————

4 ) Plasmaproduksjon » Informasjon til blodbankene )

Framgangsmate (pdf)

Informasjon fra Helsedirektoratet
Til alle landets blodbanker Informasjon om innsamling, testing og bruk av Covid19-konvalesentplasma.PDF

Oversikt over blodbanker som har fatt tillatelse til & tappe og distribuere rekonvalesensplasma:

Informasjon til giver:

Foresparsel om deltakelse i forskningsprosjektet "Behandling av pasienter med COVID-19 med plasma fra blodgivere som har antistoff mot SARS-CoV-2
(rekonvalesensplasma)”: REK-godkjent spesifikt samtykke NORPLASMA 140845.docx

FORESP@RSEL OM A AVGI BIOLOGISK MATERIALE TiL GENERELL FORSKNINGSBIOBANK OG OPPLYSNINGER TiL FORSKNING PA COVID-19 (SARS- Blodbanken onsker a komme i kontakt med blodgivere f :
COV-2): Infoskriv_generell_Biobank_COVID19_rev.pdf som har blitt friske etter covid-19-infeksjon. Vi pnsker ,,5 ST
male antistoff mot koronavirus hos dere, med tankepaa
donere plasma for bruk i pasientbehandling som en del av
NORPLASMA-prosjektet.

Kalkulator plasmavolum (xls)

Personer som har giennomgatt infeksjon med covid-1g kan danne beskyttende
antistoff mot viruset SARS-CoVz. Overfering av plasma med slike antistoffer
("passiv immunizering ™) kan hindre alvorliz forlep &v svkdommen hos pasienter
Prever som skal tas: med infeksjon oz kan ogsa beskytte ntsatte pasienterupper eller personell som

COVID19prever-v280820.pdf er utsatt for smitte.
NOBPLASMA COVID-1g er et prosjekt for & produsere covid-19-

rekonvalesensplasma til pasienter i Norge og innbefatter studier for & evaluers
effekt av behandlingen.

EBlodbanken i Oslo enzker at etablerte blodgivere som har sjennomsatt




Nasjonal oversikt over rekonvalesensplasma

Blodbank
BiO

Ahus
St.Olavs

Alesund

Helse Fonna

@stfold
UNN
Haukeland
Forde
SSHF
Innlandet
Stavanger

Nasjonalt

totalt antall

410
180
30
8

116
80
202
165
16
102
104
38
1451

antall O

225
44
16

58
27
72
64
16
23
36

589

133
104
11

46
48
94
82

64
62
16
668

27
24

16

o o »~ O O

97

antall AB

25

20
10

11

14

97

Stgrrelse enheter (ml)

200-300
200-300 ml

200-300 ml
200-300 ml
300 ml

200-300 ml
200-300 ml

290
290

300
300

300

Oppdatert

30.12.2020
29.11.2020
04.12.2020
26.06.2020

24.07.2020
10.12.2020
16.11.2020
26.06.2020
22.12.2020
04.01.2021
16.12.2020
04.12.2020
30.12.2020



NORPLASMA COVID-19
Hva er passivimmunisering? : ;

* Definisjon: Overfgring av antistoff
* Hyperimmunglobulin: antiserum

* Anti-D-profylakse
e IVIG \\‘\\\‘

unao‘zo

\\\\\\m \\‘\“\‘

* Rekonvalesensplasma
* (immunterapi/monoklonale antistoffer)

Paul Erlich, 1893:

1. Behandling ma gis sa tidlig som mulig
2. Jo mer alvorlig pasientens tilstand er, dess st@grre dose
3. All behandling ma inneholde en minimumsdose




Kan rekonvalesensplasma virke mot
COVID-197

* Erfaringer fra SARS- og MERS-epidemiene: Sma studier, ikke
kontrollgrupper, men lovende funn

* Flere kasuistiske meddelelser under COVID-19-pandemien: Positiv
effekt av rekonvalesensplasma

* Observasjonsstudie fra New York, USA: 39 pasienter fikk plasma, 116
kontroller fikk ikke plasma:

Betydelig positiv effekt pa sykelighet og dedelighet hos pasienter som
IKKE var intuberte, ingen sikker effekt hos de intuberte

(Altsa gunstig a ikke vente for lenge, kfr. Ogsa Erlich, 1893!)
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Abstract

Background

“Most COVID-19 reports described a
potential benefit of convalescent plasma on
clinical outcomes in severe or critically ill
patients with few immediate adverse
events.”

There is currently no treats
Convalescent plasma has b
pandemics, including SAR
Objectives

To summarize the existing

and safety of convalescent |

“... a number of limitations, including the concurrent use of
antivirals, steroids, and other treatments, small sample sizes,
lack of randomization or control groups, and short follow-up
time.”

teasibility, and donor and patient selection.
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Evidence favouring the efficacy of convalescent plasma for
COVID-19 therapy

Michael J. Joyner“, Stephen A. Klasserﬂ, Jonathon W. Senefeld1, Patrick W. Johnsonz,

Rickey E. Carter?, Chad C. Wiggins1, Shmuel Shoham?®, Brenda J. Grossman®, Jeffrey

P. Henderson®®, James M. I\/Iusser7’3’9, Eric Salazar”®. William R. Hartmanw, Nicole M.
Bouvier'""? Sean T. H. Liu'""?, Liise-anne Pirofski'’, Sarah E. Baker', Noud van

Abstract

To determine the effect of COVID-19 convalescent plasma on mortality, we aggregated patient
outcome data from randomized clinical trials, matched control, and case-series studies. Fixed-
effects analyses demontrated that hospitalized COVID-19 patients transfused with convalescent
plasma exhibited a ~57% reduction in mortality rate (13%)| compared to matched-patients
receiving standard treatmenis (25%; OR: 043, P < 0.001). These data provide evidence

favouring the efficacy of human convalescent plasma as a therapeutic agent in hospitalized
COVID-19 patients.




The American Journal of

PATHOLOGY ASIP:

Discoveries in Basic and Translational Pathobiology

REGULAR ARTICLE | ARTICLES IN PRESS

Treatment of COVID-19 Patients with Convalescent Plasma Reveals

a Signal of Significantly Decreased Mortality

Eric Salazar = Paul A. Christensen = Edward A. Graviss « . David W. Bernard = Jimmy Gollihar

James M. Musser 2 =« Show all authors

Published: August 10, 2020 * DOI: htips://doi.org/10.1016/) ajpath_2020.08.001

ABSTRACT ABSTRACT

:T;EDDUC Coronavirus disease 2019 (COVID-19), caused by severe acute respiratory syndrome coronavirus 2, has spread globally,
and proven treatments are limited. Transfusion of convalescent plasma collected from donors who have recovered from

MATERIAL [

S AND

METHODS

RESULTS 28-day outcome and were matched to 251 non-transfused control COVID 19 patlents Matching criteria mcluded age, sex,

DISCUSS BMI, comorbidities, and baseline ventilation requirement 48 h from admission, and in a second matching analysis, ventilation

ON status at Day 0. Variability in the timing of transfusion relative to admission and titer of antibodies of plasma transfused
allowed for analysis in specific matched cohorts. The analysis showed a Eignificant reduction (P = 0.047) in mortality within

Jnerted 28 days, specifically in patients transfused within 72 h of admission|with plasma with an anti-spike protein receptor binding

reference

domain titer of 21:1350. These data suggest that treatment of COVID-19 with high anti-receptor binding domain (RBD) IgG
ACKNOWL titer convalescent plasma is efficacious in early-disease patients.



> Am J Pathol. 2020 Nov 3;50002-9440(20)30489-2. doi: 10.1016/j.ajpath.2020.10.008.
Online ahead of print.

Significantly decreased mortality in a large cohort of
COVID-19 patients transfused early with

convalescent plasma containing high titer anti-
SARS-CoV-2 spike protein IgG

Eric Salazar *, Paul A Christensen *, Edward A Graviss *, Duc T Nguyen #, Brian Castillo 2, Jian Chen 2
, Bevin Valdez Lopez ¥, Todd N Eagar *, Xin Yi *, Picheng Zhao 2, John Rogers 2, Ahmed
Shehabeldin 2, David Joseph 2, Faisal Masud ®, Christopher Leveque 2, Randall J Olsen 7, David W
Bernard *, Jimmy Gollihar 2, James M Musser #
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PMID: 33157066 PMCID: PMC7609241 DOL 10.1016/j.ajpath.2020.10.008
Free PMC article

Abstract

Coronavirus disease 2019 (COVID-19) convalescent plasma has emerged as a promising therapy and
has been granted emergency use authorization by the U.S. Food and Drug Administration (FDA) for
hospitalized COVID-19 patients. We recently reported results from interim analysis of a propensity-
score matched study suggesting that early treatment of COVID-19 patients with convalescent plasma
containing high titer anti-spike protein receptor binding domain (RBD) IgG significantly decreases

mortality. We here present results fron“ 60-day follow up of our cohort of 351 1ransfused hospitalized

patients. Prospective determination of ELISA anti-RBD IgG titer facilitated selection and transfusion of
the highest titer units available. Retrospective analysis by the Ortho VITROS IgG assay revealed a
median signal/cutoff (5/C) ratio of 24.0 for transfused units, a value far exceeding the recently FDA-
required cutoff of 12.0 for designation of high titer convalescent plasma. With respect to altering

mortality, our analysis identified ar‘ optimal window of 44 hours post-hospitalization for transfusing

COVID-19 patients with high titer convalescent plasma. In the aggregate, the analysis confirms and

extends our previous preliminary finding that transfusion of COVID-19 patients soon after
hospitalization with high titer anti-spike protein RBD IgG present in convalescent plasma significantly

reduces mortality




Author/ Country
EEE )

Randomized controlled studies - summary

Patients

Clinical
status

Dose of CCP
NTAD - titer

Summary finding

Li, L., etal.
China,

(1)

Gharbharan, A,
et al.
Netherlands

(2)

Avendano-Sola,
C., etal.

Spain

(3)

Agarwal A, et al.

GIE]

(4)

n=103;
n=52 treatment
n=51 control

n=286

n=43
treatment

n =43 control

n=281

n=38
treatment

n =43 control

n=464
n=235
n=229

Severe or
critically ill

Severe or

critically ill

Severe

Moderate

4to 13 mL/kg

300 ml CCP
1:80

250-300 ml CCP
>1:80,

2x 200 mL of CCP,
24 hours apart,
Median 1:40

*® & & * o & 9@

Better clinical improvement only inthe subgroup of severe CCP patients;
Higher clearance of viral load in all CCP patients;

No significant difference in the 28-day mortality;

Non severe allergic/febrile non-haemolytic reaction (n=1);

Possible severe transfusion-associated dyspnoea (n=1);

Early termination of the trial,(no cases forenrolment )- limited power
The trial stopped early because they observed that antibody titersin the
recipients were already high at the time of transfusion.

At the time of study stopping No difference in mortality, hospital stay or
day-15 disease severity was observed although 14% of CCP patients had
died and compared to 26% control that had died

The study may have been underpowered to detect statistically significant
clinical benefit at study stopping.

The trial was stopped after first interim analysis due to the fall in
recruitment related to pandemic control.

No patients progressing to mechanical ventilation or death among CCP
patients versus 6 out of 43(14%) control patients progressing.

Mortality rates were 0% vs 9.3% at days 15 and 29 for the active and
control groups, respectively.

CCP was not associated with reduction in mortality or progression to
severe COVID-19



The effect of COVID-19 convalescent plasma on mortality —
meta analysis

Favours Convalescent Plasma Favours Alternative Treatment
Controlled Studies |
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Joyner MJ, Klassen SA, Senefeld ], Johnson PW, Carter RE, Wiggins CC, et al. Evidence favouring the efficacy of
convalescent plasma for COVID-19 therapy. medRxiv. 2020:2020.07.29.20162917.
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ABSTRACT

Background: Convalescent plasma (CP) has been used successfully to treat many types of infectious
disease, and has shown initial effectsin the treatment of the emerging 2019 coronavirus disease (COVID-
19). However, its curative effects and feasibility have yet to be confirmed by formal evaluation and well-
designed clinical trials. To explore the effectiveness of treatment and predict the potential effects of CP
with COVID-19, studies of different types of infectious disease treated with CP were included in this
systematic review and meta-analysis.

Methods: Related studies were obtained from databases and screened according to the inclusion criteria.
The data quality was assessed, and the data were extracted and pooled for analysis.

Results: 40 studies on CP treatment for infectious diseases were included. Our study found that CP
treatment could reduce the risk of mortality, with a low incidence of adverse events, promote the
production of antibodies, lead to a decline inviral load, and shorten the disease course. A meta-analysis of
15 controlled studies showed that there wasl a significantly lower mortality rate jn the group treated with
CP (pooled OR=0.32; 95% Cl1=0.19-0.52; p<UOUT, = compared wi € control groups. Studies
were mostly of low or very low quality, with a moderate or high risk of bias. The sources of clinical and
methodological heterogeneity were identified. The exclusion of heterogeneity indicated that the results
were stable.

Conclusions: CP therapy has some curative effect andis well tolerated in treating infectious diseases. Itisa
potentially effective treatment for COVID-19.
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Convalescent plasma is a clutch at straws ir
management! A systematic review and met
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Abstract

In the zbsence of definitive therapy for o
valescent plasma therapy (CPT) may be a critn
conducted to evaluate the impact of CPT in
lications reported to date. A robust screening
up to 10th July 2020. Randomized controlled
series with a control group evaluating the effe
with COVID-19 are included for the meta-
studies, including two RCTs and five cohort st
patients with COVID-19, the use of CPT red
95% CI, 0.25-0.77), increases viral clearanc

improves chnically (OR, 2.06; 95% Cl, 0.8 to

quality (mortality reduction, and wiral clea
improvement). CPT may be beneficial for n

improving clinical conditions in COVID-19 p
control trials (RCT) are required to substantia
dosage, titre and duration of CPT.
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FIGURE 3 The efficacy of convalescent plasma therapy on mortality in COVID-1% patients
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FIGURE 4 A&, The impact of convalescent plasma therapy on clinical improvement in COVID-1% patients. B, The effect of convalescent

plasma therapy on viral clearance in COVID-19 patients
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Convalescent plasma in the management of moderate covid-19
in adults in India: open label phase Il multicentre randomised

controlled trial (PLACID Trial)

Anup Agarwal," Aparna Mukherjee,’ Gunjan Kumar,! Pranab Chatterjee,' Tarun Bhatnagar,’
Pankaj Malhotra,? on behalf of the PLACID Trial Collaborators

ABSTRACT

OBJECTIVE

To investigate the effectiveness of using convalescent
plasma to treat moderate coronavirus disease 2019
(covid-19) in adults in India.

DESIGN
Open label, parallel arm, phase I, multicentre,
randomised controlled trial.

SETTING
39 public and private hospitals across India.

PARTICIPANTS

464 adults (=18 years) admitted to hospital (screened
22 April to 14 July 2020) with confirmed moderate
covid-19 (partial pressure of oxygen in arterial blood/
fraction of inspired oxygen (PaO,/Fi0,) ratio between
200 mm Hg and 300 mm Hg or a respiratory rate of
more than 24/min with oxygen saturation 93% or
less on room air): 235 were assigned to convalescent
plasma with best standard of care (intervention arm)

RESULTS

Progression to severe disease or all cause mortality
at 28 days after enrolment occurred in 44 (19%)
participants in the intervention arm and 41 (18%)

in the control arm (risk difference 0.008 (95%
confidence interval —0.062 to 0.078); risk ratio 1.04,
95% confidence interval 0.71 to 1.54).

CONCLUSION

Convalescent plasma was not associated with a
reduction in progression to severe covid-19 or all
cause mortality. This trial has high generalisability
and approximates convalescent plasma use in real
life settings with limited laboratory capacity. A priori
measurement of neutralising antibody titres in donors
and participants might further clarify the role of
convalescent plasma in the management of covid-19.

TRIAL REGISTRATION
Clinical Trial Registry of India CTRI/2020/04/024775.

'ACID Trial sammen med en

EDITORIALS

Convalescent plasma is ineffective for covid-19

Lessons from the Placid Trial
Elizabeth B Pathak president

Convalescent plasma generated great enthusiasm in
the earliest days of the coronavirus disease 2019
(covid-19) pandemic because of a plausible
mechanism of action,’ its 100 year history of use in
the treatment of other infectious diseases,? and rapid
availability from voluntary donors.3

In the linked PLACID Trial, Agarwal and colleagues
(doi:10.1136/bmj.m3939) evaluated convalescent
plasma for the treatment of moderate covid-19 in
patients admitted to hospital in India.* Strengths of
the study included a primary “hard” outcome
meaningful to patients, “real world” patient
enrollment with no exclusions for comorbidities,
careful attention to donor selection and safety
screening of donated plasma, post facto quantitative
testing of antibody titers in all plasma samples,
assessment of secondary patient outcomes, and
evaluation of the efficacy of the subsample of plasma

coagulopathies.> Despite the presence in plasma of
anticoagulation factors such as antithrombin and
protein C, the net effect of plasma is prothrombotic.>
Immunoglobulin therapy, which is derived from
whole plasma, is subject to a US Food and Drug
Administration warning about the risks of
thrombosis, particularly in older patients, those with
cardiovascular risk factors, and those with
hypercoagulable conditions.>

It is now widely recognized that covid-19 is a life
threatening thrombotic disorder.® ® An excellent
recent pathophysiology synthesis concluded that
“SARS-CoV-2notonly produces an inflammatory and
hypercoagulable state, but also a hypofibrinolytic
state not seen with most other types of
coagulopathy.”” Most recently, plasma from
convalescent covid-1g patients has been shown to
directly cause endothelial cell damage in vitro.?



Funn, Agarwal et al

* 464 pas med moderat covid-19 randomisert til plasma/standard of care

8 dager fra symptomdebut til inklusjon (6-11)

235 pas fikk plasma, 200 ml, 2x med 24 t mellom

Antistoffer i plasma ikke malt pa forhand

Ingen forskjell i progresjon til alvorlig sykdom/mortalitet v/28 dgr

Raskere bedring av dyspnoe og fatigue pa dag 7, ingen forskjell for hoste/feber
SARS-CoV2 RNA negativ pa dag 7 signifikant flere i plasmagruppen

Ingen forskjell mellom de som hadde mottatt plasma med ngytraliserende
antistoff sammenlignet med standard of care

Ingen forskjell i ferritin, CRP, D-dimer eller LD
Forfatterne innremmer at deres studie er «underpowered»



Agarwal et al, antistoffanalyser:

* Nearly two thirds (n=161, 64%) of the donors had a neutralising
antibody titre of more than 1:20, with a median titre of 1:40
(interquartile range 1:30-1:80).

* Neutralising antibody titres were measured in 418 trial participants;
348 (83%) had detectable neutralising antibodies at enrolment. The
median neutralising antibody titre at enrolment was 1:90
(interquartile range 1:30-1:240).

* We found that participants had higher antibody positivity and
median neutralising antibody titres than the donors of convalescent
plasma.



Lederartikkel av Elizabeth B Pathak

 Omtaler PLACID-studien uten a adressere antistoffproblemet

e Gar over til a diskutere plasmas protrombotiske effekt

e Rauch et al fant at plasma fra COVID-19-pasienter ga endotelskade, men mindre med
rekonvalesenstid. Plasma fra 21 £7 dgr etter utskrivelse fra ICU var «partially restored»

e Joyner et als rapport om sikkerhet ved 20.000 plasmatransfusjoner hadde ekskludert data om
88 % av «cardiac events» og 66 % av «thrombotic events» fordi disse ble bedgmt til a ikke
veere relatert til transfusjon

* Trombotiske hendelser ble ikke rapportert i PLACID-studien
Anbefalinger for videre studier av rekonvalesensplasma ved COVID-19:
1. Mulig skadeeffekt av plasma bgr undersgkes, saerlig protrombotisk effekt
2. Kun donorplasma med ngytraliserende antistoff ber gis i studier
3. Dobbelblindet design med «sham procedure controls» bgr brukes
4. Nonimmunt plasma bgr ikke brukes som kontroll-intervensjon

Men hva med antistoffnivaet hos mottaker?



Kommentarer til BMJ etter Agarwal et al
https://www.bmj.com/content/371/bmj.m3939/rapid-responses

Tuccori, Focosi, Menichetti (Italia):

* Papeker problemet med at pasienter behandles med lavere antistoffkonsentrasjoner enn de har selv. Det er fremdeles relevant a8 undersgke
behandling med hgyere antistoffniva enn pasientene har selv

* Bestrider Pathaks utsagn om at «net effect of plasma is prothrombotic»

Fisher, Pavel, Mildiner, Malnick (Israel):
* Agarwal hadde beregnet at de trengte 226 deltakere i hver arm, men beregnet at bare 160 av deltakerne faktisk fikk ngytraliserende antistoff.
* Antall dager til inklusjon var for hgyt (8)

Wig, Rashid, Mittal (India):
* Papeker at 83 % av pasientene allerede hadde ngytr. antistoffer, sdledes for sen behandling
* En stor andel pasienter er ikke analysert mhp dyspne/hoste/feber etter 7 dager
* Donorene hadde for lave antistofftiter (1:40) og subgruppeanalysene er utfgrt pa for sma grupper

Kritiserer bruken av statistiske metoder og at man forventet en effekt pa 50 % reduksjon i primary outcome
* Reagerer pa at steroider ble gitt bare til 64 % i intervensjonsarmen

Zavascki, Falci (Brasil):
* For unge pasienter (41-60 ar) til 8 sammenligne med andre studier; hgy andel diabetes og lav BMI
* Fa pasienter fikk O2-terapi selv om de trengte det
* Spgrsmalstegn ved «standard of care» i studien

Lipworth, Rui, Kuo, Chan (UK):

* Papeker de samme problemene med antistoff, underpowering og for sen behandling.



November 2020:
Simonovich et al, NEJM

» Argentinsk RCT (228/105 pas) viste
ingen effekt pa alvorlig syke
pasienter (>90 % fikk O2 og
glukokortikoider ved inklusjon).

* 54 % av pas har antistoffer pa

forhand i denne studien, median titer
1:50

* Median tid fra symptomdebut til
inklusjon ogsa her 8 dager
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A Randomized Trial of Convalescent Plasma
in Covid-19 Severe Pneumonia

VA. Simonevich, L.D. Burges Pratx, P. Scibona, M.V. Beruto, M.G. Vallone,
Vazquez, N. Savoy, D.H. Giunta, L.G. Pérez, M..L. Sinchez, AV. Gamarnik,
D.S. Ojeda, D.M. Santoro, P.J. Camino, S. Antelo, K. Rainero, G.P. Vidiella,

E.A. Miyazaki, W. Cornistein, O.A. Trabadelo, F.M. Ross, M. Spotti, G. Funtowicz,
W.E. Scordo, M.H. Losso, I. Ferniot, P.E. Pardo, E. Rodriguez, P. Rucci,
J. Pasquali, N.A. Fuentes, M. Esperatti, GA. Speroni, E.C. Nannini, A. Matteaccio,
H.G. Michelangelo, D. Follmann, H.C. Lane, and W.H. Belloso,
for the PlasmAr Study Group*

ABSTRACT

BACKGROUND

Convalescent plasma is frequently administered to patients with Covid-19 and has
been reported, largely on the basis of observational data, to improve clinical outcomes.
Minimal data are available from adequately powered randomized, controlled trials.

METHODS

We randomly assigned hospitalized adult patients with severe Covid-19 pneumonia
in a 2:1 ratio to receive convalescent plasma or placebo. The primary outcome was
the patient’s clinical status 30 days after the intervention, as measured on a six-point
ordinal scale ranging from total recovery to death.

RESULTS
A total of 228 patients were assigned to receive convalescent plasma and 105 to
receive placebo. The median time from the onset of symptoms to enrollment in
the trial was 8 days (interquartile range, 5 to 10), and hypoxemia was the most
frequent severity criterion for enrollment. The infused convalescent plasma had a
median titer of 1:3200 of total SARS-CoV-2 antibodies (interguartile range, 1:800 to
1:3200]. No patients were lost to follow-up. At day 30 day, no significant difference
was noted between the convalescent plasma group and the placebo group in the
distribution of clinical outcomes according to the ordinal scale (odds ratio, 0.83
(95% confidence interval [CI], 0.52 to 1.35; P=0.46). Overall mortality was 10.96%
in the convalescent plasma group and 11.43% in the placebo group, for a risk dif-
ference of —0.46 percentage points (95% CI, ~7.8 to 6.8). Total SARS-CoV-2 antibody
titers tended to be higher in the convalescent plasma group at day 2 after the inter-
vention. Adverse events and serious adverse events were similar in the two groups.

CONCLUSIONS

No significant differences were observed in clinical status or overall mortality be-
tween patients treated with convalescent plasma and those who received placebo.
(PlasmAr ClinicalTrials.gov number, NCT04383535.)

The authors' full names, academic de-
grees, and affiliations are listed in the Ap-
pendix. Address reprint requests to Dr.
Simonaovich at the Clinical Pharmacology
Section, Hospital Italiano de Buenos Aires,
Juan D. Perén 4190 (C1181ACH), Ciudad
Auténoma de Buenos Aires, Argentina,
or atventura.simonovich@ hospitalitaliano
orgar.

*A complete list of the PlasmAr Study
Group members is provided in the
supplementary Appendix, available at
MEJM.org.

This article was published on November
24, 7020, at NEJM.org.

DOl: 10.1056/NEJMoa2031304
Copyright @ 2000 Massachusetts Medical Socaty.



Libster et al

* Argentinsk RCT pa eldre
pasienter viste signifikant
redusert utvikling av alvorlig
respirasjonssykdom nar
behandlet innen 3 dggn etter
symptomdebut.

* 13/80 pasienter i
intervensjonsgruppen mot 25/80
i kontrollgruppen

* Hgye antistofftitre

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Early High-Titer Plasma Therapy to Prevent
Severe Covid-19 in Older Adults

R. Libster, G. Pérez Marc, D. Wappner, S. Coviello, A. Bianchi, V. Braem,
|. Esteban, M.T. Caballero, C. Wood, M. Berrueta, A. Rondan, G. Lescano,

P. Cruz, Y. Ritou, V. Fernandez Vifia, D. Alvarez Paggi, S. Esperante, A. Ferreti,
G. Ofman, A. Ciganda, R. Rodriguez, |. Lantos, R. Valentini, N. Itcovici, A. Hintze,
M.L. Oyarvide, C. Etchegaray, A. Neira, I. Name, ). Alfonso, R. Lépez Castelo,
G. Caruso, S. Rapelius, F. Alvez, F. Etchenique, F. Dimase, D. Alvarez, S.S. Aranda,
C. Sanchez Yanotti, . De Luca, S. Jares Baglivo, S. Laudanno, F. Nowogrodzki,
R. Larrea, M. Silveyra, G. Leberzstein, A. Debonis, |. Molinos, M. Gonzélez,

E. Perez, N. Kreplak, S. Pastor Argiiello, L. Gibbons, F. Althabe, E. Bergel,
and F.P. Polack, for the Fundacién INFANT-COVID-19 Group*

ABSTRACT

BACKGROUND
Therapies to interrupt the progression of early coronavirus disease 2019 {(Covid-19)
remain elusive. Among them, convalescent plasma administered to hospitalized pa-
tients has been unsuccessful, perhaps because antibodies should be administered
earlier in the course of illness.

METHODS
We conducted a randomized, double-blind, placebo-controlled trial of convalescent
plasma with high IgG titers against severe acute respiratory syndrome coronavirus 2
{SARS-CoV-2) in older adult patients within 72 hours after the onset of mild Covid-19
symptoms. The primary end point was severe respiratory disease, defined as a respi-
ratory rate of 30 breaths per minute or more, an oxygen saturation of less than 93%
while the patient was breathing ambient air, or both. The trial was stopped early
at 76% of its projected sample size because cases of Covid-19 in the trial region
decreased considerably and steady enrollment of trial patients became virtually
impossible.

RESULTS
A total of 160 patients underwent randomization. In the intention-to-treat popula-
tion, severe respiratory disease developed in 13 of 80 patients (16%) who received
convalescent plasma and 25 of 80 patients (31%) who received placebo (relative risk,
0.52; 95% confidence interval [CI], 0.29 to 0.94; P=0.03), with a relative risk reduc-
tion of 48%. A modified intention-to-treat analysis that excluded 6 patients who had
a primary end-point event before infusion of convalescent plasma or placebo showed
a larger effect size (relative risk, 0.40; 95% CI, 0.20 to 0.81). No solicited adverse
events were observed.

CONCLUSIONS
Early administration of high-titer convalescent plasma against SARS-CoV-2 to mildly
ill infected older adults reduced the progression of Covid-19. (Funded by the Eill and

The authors' full names, academic de-
grees, and affiliations are listed in the Ap-
pendix. Address reprint requests to Dr.
Polack at Fundacién INFANT, Gavilan 94,
Buenos Aires (1406), Argentina, or at
fpolackg@infant.org.ar.

*The Fundacién INFANT-COVID-19
Group members are listed in the Sup-
plementary Appendix, available with
the full text of this article at NE|M.org.

Drs. Libster and Péraz Marc contributed
equally to this article.

This article was published on January 6,
2021, at NEJM.org.

DOl: 10.1056/ME)MoaZ033700
Coppight ) 2021 Massachusetts Medical Society.
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Recruitment by site and by time
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RECOVERY trial investigators
8 January 2021

Dear Colleagues

Convalescent plasma

Recruitment of patients requiring invasive mechanical ventilation or extra-corporal
membranous oxygenation (ECMO) to the convalescent plasma arm should be paused

immediately. The study randomisation system now enforces this exclusion.

The Data Monitoring Committee strongly encouraged continued recruitment of all
other eligible patients to the convalescent plasma comparison. Thus recruitment of
patients requiring non-invasive ventilation (e.g. CPAP, high flow oxygen, other forms of non-

invasive ventilation), oxygen, or no respiratory support remains open.

yesterday (7" January). We have appended a copy of their letter. The DMC will review the

situation at their next meeting on 14" January.




Oppsummering litteratur per idag

* Sannsynligvis mest effekt av rekonvalesensplasma nar gitt tidlig og
med antistoffer i hgy dose

* Pasienter som allerede selv har dannet antistoffer vil i liten grad ha
nytte av det

* Kan hindre progresjon til alvorlig sykdom hos eldre

* Kan ha effekt hos pasienter med B-cellesvikt/som ikke danner
antistoff selv

* \Vi venter pa resultatene fra Recovery Trial (> 10 000 pas i
plasmaarmen)



Er plasmatransfusjon trygt?

* Vanlige blodgiverkriterier brukes, vanlige testrutiner og tillegg av anti-HLA
og a-HNA hos kvinnelige givere og mannlige transfunderte givere

* Publikasjon fra USA (20 000 pasienter) viser at sikkerhetsprofilen for
transfusjon av rekonvalesensplasma er som for ordinaert plasma

 Bivirkninger i form av urticaria og andre lette plager kan forventes til 1%. TRALI eller
TACO kan forventes i ca 0,1% av transfusjonene

* NB! «Cardiac/thrombotic events» i stor grad tatt ut av regnestykket og betraktet som
«ikke transfusjonsrelaterte»

 Forsiktighet hos pasienter med IgA- eller haptoglobin-mangel
* OBS! Volumoverbelastning kan gi TACO — tilpass transfusjonshastighet!
* Plasma fra friske blodgivere regnes ikke for a veere protrombotisk


https://www.helsedirektoratet.no/tema/blodgivning-og-transfusjonsmedisin/Transfusjonsassosiert volumoverbelastning (TACO) lungekomplikasjon ved blodtransfusjon - sjekkliste.pdf?download=false

Dosering av rekonvalesensplasma

* Det er ingen veldefinert dosering av rekonvalesensplasma
* Ulike protokoller anbefaler fra 1-3 enheter

e De ulike enhetene har ulikt innhold av antistoff men vi er straks klare med
en cut-off for antistoffinnhold

* Det ma derfor vurderes utfra klinisk tilstand, pasienten hgyde og vekt om
man skal transfundere 1 eller 2 enheter initialt (samt volum pa enhet)

e Et annet mal kan veere: Dersom man ikke oppnar fjerning av virus etter en
transfusjon, gi tilleggstransfusjon senere

* Kontakt gjerne lokal spesialist i immunologi og transfusjonsmedisin for
forhold knyttet til transfusjon av rekonvalesensplasma



Utfordring

MIK IMM (RBD/NC) Ngytr.AB
21,1 8,9/16,2 10/30
84,6 35,8/99,3

Hvilke antistoff virker?

N¢YTRALISERENDE ANTISTOFF 30,3 grense: 6,7/9,7 0
TOTALANTISTOFF 67,1 62/13,7 10

131 8,7/41,2

25 6,1/26,2 0

Vi vil bruke enheter med paviste ngytraliserende 90,3 7,3/36/7
antistoff, men ogsa enheter med hgy evne til S L o
inhibisjon av ACE-binding og hgy konsentrasjon av ——
tOtala ntistoff 8,17 usikker: 8,5/4,5

58,9 11,3/31,1 10/5
Monitoreringsstudien kan her gi verdifull 133 30,5/41,1 60/80
informasjon ved at alle enheter som er 41,6 51,8/172
transfundert vil bli grundig undersgkt i ettertid 53,5 usikker: 4,3/2,0
med hensyn pa ulike antistoff-spesifisiteter 707 42,5143

124 70,3/28,8

44,2 30,9/10,1
Red skrift: utgar, bla skrift: avh av
ngytralisasjon og inhibisjonsresultat



Correlation between anti-RBD and ACE2 inhibition
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Selection of donors with high titers and ACE2
inhibition capacity
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Correlation between ACE2 inhibition and SARS-
CoV-2 neutralization
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The three-step procedure

1. Anti-RBD and NP: ELISA and ARRAY

1

2. ACE2 inhibition: ELISA and ARRAY

l

3. Virus neutralization: cellular assay



Helsedirektoratets oppdrag

| brev av 20.04.20 og 02.07.20:

* Blodbankene skal gjgre rekonvalesensplasma tilgjengelig for
pasientene

* Rekonvalesensplasma regnes som utprgvende behandling, det vil si at
pasienten ma samtykke og dette ma journalfgres

* Det oppfordres til deltakelse i kliniske studier (randomisert
behandlingsstudie pa utvalgte sykehjem og monitoreringsstudie for
alle sykehus og sykehjem med transfusjonskompetanse)



Monitoreringsstudie MONITOR

Monitoreringsstudien MONITOR er en studie der vi registrerer data om
pasienter og rekonvalesensplasmaenhetene pa en systematisk mate for
a vurdere sikkerhet og effekter. Effekter pavises gjennom de
tilleggsundersgkelser som tas, og ved bruk av relevant kontrollgruppe.

Intet dnske om a konkurrere med NOR Solidarity-studien.

Fra ultimo oktober samarbeid med Norwegian SARS-COV2-study
(ISARIC): pasienter som far immunmodulerende behandling v/covid-19



Status Monitor/Norw.SARS-CoV-2 study januar 2021

e Ca 25 pasienter har fatt rekonvalsensplasma ved OUS, Haugesund, Alesund,
Ahus og Sgrlandet sykehus.

 Muntlig hgrt at de fleste pasientene er rekruttert til studiene.
* Data fra 3 pas er lagt inn i Ledidi.

* Gjennomfgrt informasjonsmgter med Ahus, SSHF, Telemark, @stfold og
Innlandet

* Signaler fra Vestre Viken, Tromsg og Vestfold at klinikerne ikke er
interessert og ikke vil behandle med plasma

* Norsk Forening for Infeksjonsmedisin har tatt rekonvalesensplasma inn i
sine anbefalinger: «Konvalesentplasma kan vaere aktuelt hos pasienter med
kjent immunsvikt som ikke selv utvikler antistoff mot Covid-19»



https://www.legeforeningen.no/contentassets/685dcaa4d3b744c8a9d3f110b59f3892/covid-19behandlingv7_181220.pdf

MONITOR-Blodbankens oppgaver

* Blodbanken utleverer rekonvalesensplasma og sammen med
plasmaet vanlig transfusjonsjournal, informasjonsbrev og konvolutt
med relevante papirer knyttet til deltakelse i monitoreringsstudien

* Blodbanken har lokalt lederansvar for studien, med mindre annet ikke
er bestemt

* Blodbanken fgrer liste over alle pasienter som mottar plasma, og
hvilke pasienter som deltar i studien

* Blodbanken samler inn de kliniske opplysningene og videresender
disse til nasjonal studieledelse, sammen med opplysninger om
enhetene som er transfundert



MONITOR - Klinikernes oppgave

* Fgr studien: Rekvirere rekonvalesensplasma og s@rge for a
dokumentere at pasientens samtykke til transfusjon journalfgres

* Rekruttere pasientene til studien og innhente samtykke

* Samtykke fra pasient til deltakelse i studien skal ikke innhentes av den lege
som har rekvirert behandlingen

* Eventuelt inkludere pasientene i ISARIC-studien istedenfor

* Fylle inn de kliniske opplysninger og sgrge for at ekstraprgver blir tatt,
slik det fremgar av dokumentene som leveres med plasmaet

* Disse gjennomgas i de neste bildene:



1. INKLUSJON:

[0 Samtykke innhentet og dokumentert i journal. Dato:
Behandlingssenter:

Blodbankens ISBT-nummer (fire farste siffer):
Blodbankens lgpenummer:

Fadselsdato : (dd.mm.yyyy)
Kjgnn: Mann / Kvinne

Symptomdebut: {dd.mm.yyyy)
Innleggelsesdato: fdd.mm.yyyy)
Dokumentert SARS-CoV-2: (dd.mm.yyyy)
Heyde: cIm

Vekt: kg

Komorbiditet:

O Astma/KOLS [ Koronarsykdom [ Hjertesvikt

[0 Hypertensjon [ Kronisk nyresvikt [ Diabetes

O Aktiv kreftsykdom O Immunsuppresjon [ Revmatisk sykdom
O Leversykdom/cirrhose

Clinical frailty score (Funksjonsstatus 4 uker far innleggelse)

Se veiledning/scoringsskjema side 7

O 1 - veldig sprek. O 2-Sprek O 3 - Klarer seg bra
O 4 - Sarbar [ 5 - Lett skrepelig [ & - Moderat skrgpelig
[ 7 - Alvorlig skrgpelig [ 8 - Svaert alvorlig skrgpelig [ 9 - Terminalt syk

Pagdende sykdomsrettet behandling mot COVID-19

O Kortikosteroider Preparat/dose:
] Antivirale agens Preparat/dose:
O Immunmodulerende Preparat/dose:

O Inkludert annen behandlingsstudie. Spesifiser:




Ved transfusjon (dag 0), dag 1, 5 og 10

2. KLINISK EVALUERING, FORSTE TRANSFUSJONSDAG (DAG +0)

Lokalisasjon: [ Sengepost [J Intensivavdeling

Status far transfusjon:

Temp:  °C Puls:___ bpm Blodtrykk: / mmHg
Sa02: % 02-tilskudd:  1/min Resp.frekv.: /min
02-tilfersel: [ONasal [ Maske [ CPAP/NIV [J] Respirator
Hvis NIV/respirator: Fi02: % Pa02: kPa

SARS-CoV-2 mikrobiologi/serologi tatt fgr transfusjon:

Oropharynx [ Pos. 0 Neg. [ lkke utfart
Blod PCR [J Pos. [ Neg. [ lkke utfert
Serologi O] g+ OlgG+ O lkke utfert

Antall plasmaenheter rekvirert:

. Stat tter t jon:
Transfusjonskomplikasjoner: O Ja [ Nei atus etter transfusjon

(Hvis Ja, vennligst fyll ut transfusjonsjournal) TEITIP: _nc Puls: b pm B|Ddtr’fkk J"Il mrTi Hg
Sa02: % 02-tilskudd: I/min Resp.frekv.: /min

02-tilfersel: CINasal O Maske [O CPAP/NIV [ Respirator
Hvis NIV /respirator: FiO2: % Pa02: kPa




6. KLINISK STATUS, UTREISEDAG/D@D

Lokalisasjon: [J Sengepost [ Intensivavdeling

Status:

[J Utreise hjem, selvhjulpen [ Utreise hjem, kommunal hjelp
] Utreise institusjon ] Dad i institusjon

Dato utskrevet/ded: dd.mm.yyyy

Status morgenvisitt, hvis malt:

Temp:  °C Puls: bpm Blodtrykk: / mmHg
Sa02: % 02-tilskudd: I/min Resp.frekv.: /min
02-tilfersel: [ONasal [ Maske [ CPAP/NIV I Respirator
Hvis NIV/respirator: FiO2: % Pa0O2: kPa

Oropharynx PCR Blod PCR Serologi

L1 Pos. [ Neg. Ll Pos. O Neg. O lgM+ O lgG+

O lkke utfert O lkke utfart O lkke utfart




7. BIOKJEMI

Dag +0 Dag +1 Dag+ 5 Dag +10 Utskr./Dad

(transfusjon)

Hemoglobin

LPK (x10°%)

Noytrofile

Lymfocytter

Monocytter

Eosinofile

Trombocytter

CRP

Prokalsitonin

INR

APTT

Fibrinogen

Ferritin

D-dimer

ALAT

ALP

LD

Kreatinin

Na

K

Troponin T




8. RADIOLOGI

Radislogiske undersgkelser utfores kun pd klinisk indikasjon

Rentgen thorax

CT thorax

Dato: O Infiltrater O Infiltrat/konsolidering
Kvadranter affisert (0-4): ] Mattglassfortetninger
[ Pleuravaeske ] Pleuraeffusjon

Dato: O Infiltrater O Infiltrat/konsolidering
Kvadranter affisert (0-4): [ Mattglassfortetninger
[ Pleuravaeske [ Pleuraeffusjon

Dato O Infiltrater O Infiltrat/konsolidering
Kvadranter affisert (0-4): [0 Mattglassfortetninger
] Pleuravaeske ] Pleuraeffusjon

Dato: O Infiltrater O Infiltrat/konsolidering

Kvadranter affisert (0-4):

[ Pleuravaeske

] Mattglassfortetninger
] Pleuraeffusjon
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B

< C 0O @& app.ledidi.no/projects/1013/dataset/update Qa # 6O

< NORPLASMA MONITOR Analysis Dataset Variables Collaborators @

Create entry

~ Pasientdata ved innleggelse

Sykehus * ISBT-nr *
Pasientnr * Fodselsdato *
/- ]
Kjonn * Samtykke dato *
Value required — =4 = ()
Syk dato * Inn dato *
/-1~ =) /-1 =)
PCR Dato * Heyde *
—/-1- @
Vekt * Komorbiditet
No selection

Funksjon far *

Value required

Behandling

(O Kortikosteroider (O Antivirale midler O Immunmodulerende



~ Kliniske data dag 0, For transfusjon

OF Lokalisasjon *

Value required

OF HR *

OF Temp *

OF DBP *

OF O2-tilskudd

OF Pa02

OF SARS-CoV2 blod

No selection

OFRR *

OF Sa02 *

OF SBP *

OF O2-tilfgrsel? *

Value required

OF Fio2

OF SARS-CoV2 LV *

Value required

OF anti-SARS-CoV2 *

Value required

~ Kliniske data dag 0, Etter transfusjon

0 antall E *

OERR *

OE Sa02 *

OE SBP *

OE 02-tilfgrsel? *

Value required

OE Fi02

OE SARS-CoV2 blod

No selection

Transfusjonskomplikasjoner *

Value required

OEHR *

OE Temp *

OEDBP *

OE O2-tilskudd #*

OE Pa02 *

OE anti-SARS-CoV2

No selection



~ Kliniske data dag 1 etter transfusjon ~ Kliniske data ved utskrivelse

TRR*

1 Temp *

1SBP *

1 O2-tilfgrsel? *

Value required

1Fi02

1 SARS-CoV2 LV *

Value required

1 anti-SARS-CoV2

No selection

1HR * Ut RR * UtHR *
15302 * Ut Temp * Ut Sa02 *
1 DBP * Ut SBP * Ut DBP *
1 02-tilskudd Ut 02-tilskudd? * Ut O2-tilskudd
v Value required v

1Pa02 * Ut Fio2 Ut Pa02
1 SARS-CoV?2 blod Ut SARS-CoV2 LV * Ut SARS-CoV2 blod

‘ v No selection v Value required ‘ v No selection v

Ut anti-SARS-CoV2 *

‘ v Value required ‘ v

Fields marked with an (*) are required




Viktige kontakter

Nasjonal prosjektleder MONITOR:
Lise Sofie Haug Nissen-Meyer lisoha@ous-hf.no T: 48284525

Prosjektleder ISARIC: Jan Cato Holter/Anne Ma Dyrhoel Riise

Helsedirektoratets kontaktperson:
@ystein Flesland Oystein.Flesland@helsedir.no T: 45969707

NETTSIDE der alle dokumenter finnes:
https://www.ous-research.no/home/norplasma
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Oppsummering

* COVID-19 rekonvalesensplasma er tilgjengelig ved alle store
blodbanker over hele landet.

* Ordineres for transfusjon pa grunnlag av klinisk vurdering. Pasienten
ma samtykke til transfusjon

* NB pasienter som ikke selv danner antistoff
* Blodbanken sender plasma med ngdvendige dokumenter
* Motiver pasienten til a bli med i MONITOR/ISARIC

 Alle relevante dokumenter er vedlagt plasmaenheten og kan lastes
ned fra https://www.ous-research.no/home/norplasma
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