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Therapeutic strategies based on T-cells
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Therapeutic strategies based on antibodies
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Stage | Stage ll Stage lll
(Early Infection) (Pulmonary Phase) (Hyperinflammation Phase)
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Severe and critically
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Monoclonal antibodies anti-SARS-CoV-2
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Convalescent plasma treatment - ,New” old
method of IDs therapy — including COVID-19
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Adverse effects of FFP

1. Allergy resulting in urticaria has been reported in
1-3% of transfusion, whil anaphylaxis is rare.

2.Transfusion-related acute lung injury:
0.02% of transfusion.

Severe respiratory distress, with hypoxia, pulmonary
edema, infiltrates or ‘white-out’ on chest X-ray, and
sometimes fever and hypotension.

Usually develops within 4 h of transfusion.
It cannot be distinguished clinically from ARDS.

British Journal of Haematology 2004; 126:11



Dynamic changes of laboratory parameters in all patients.
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e Recommendation:

There are insufficient data to recommend either
for or against the use of COVID-19 convalescent
plasma or SARS-CoV-2 immune globulins for the
treatment of COVID-19 (Alll).

NIH Recommendation May 2020



Tuesday, March 2, 2021

NIH halts trial of COVID-19 convalescent plasma in emergency department
patients with mild symptoms

Study shows the treatment is safe, but provides no significant benefit in this
group.

An independent data and safety monitoring board (DSMB) met on Feb. 25, 2021 for
the second planned interim analysis of the trial data and determined that while the
convalescent plasma intervention caused no harm, it was unlikely to benefit this group
of patients.

This trial was highly unlikely to demonstrate that COVID-19 convalescent plasma
prevents progression from mild to severe illness in at-risk emergency department
non-hospitalized participants.

After the meeting, the DSMB recommended that the National Heart, Lung, and Blood

Institute (NHLBI), part of NIH, stop enrolling new patients into the study. NHLBI did so
immediately.



Negative observations

PlasmAr - a double-blind, placebo-controlled, multicenter trial
conducted at 12 clinical sites in Argentina and coordinated by
Hospital Italiano de Buenos Aires.

Simonovich VA, et al. N Engl J Med. 2020 Nov 24 : NEJM0a2031304



448 Patients were assessed for eligibility

23 Were not included owing
to early trial implementation
issues
91 Were excluded
31 Declined to participate
37 Were unable to give
consent for the trial
2 Were pregnant
4 Had alternative diagnosis
3 Were enrolled in another
trial
14 Had other reason

\J

334 Underwent randomization

\ l

228 Were assigned to and received 106 Were assigned to receive placebo
convalescent plasma 105 Received placebo
1 Did not receive placebo owing
to withdrawal of informed consent

l

228 Were included in primary analysis 105 Were included in primary analysis

Simonovich VA, et al.

N Engl J Med. 2020 Nov 24 : NEJM0a2031304



Conclusions

No significant differences were observed in
clinical status or overall mortality between
patients treated with convalescent plasma and
those who received placebo.

Simonovich VA, et al.
N Engl J Med. 2020 Nov 24 : NEJM0a2031304
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Positive observations

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

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

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

Libster R, et al.
N Engl J Med. 2021 Jan 6 : NEJM0a2033700.
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The American Journal of Pathology, Vol. 191, No. 1, January 2021
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IMMUNOPATHOLOGY AND INFECTIOUS DISEASES

Significantly Decreased Mortality in a Large ) Check for pdates
Cohort of Coronavirus Disease 2019 (COVID-19)

Patients Transfused Early with Convalescent Plasma
Containing High-Titer Anti—Severe Acute Respiratory
Syndrome Coronavirus 2 (SARS-CoV-2) Spike Protein IgG
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Todd N. Eagar,*" Xin Yi,*" Picheng Zhao,* John Rogers,* Ahmed Shehabeldin,* David Joseph,* Faisal Masud,’
Christopher Leveque,* Randall J. Olsen,*"* David W. Bernard,*" Jimmy Gollihar," and James M. Musser*'*



5295 COVID-19 patients evaluated
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351 transfused 4944 not transfused

I l

1827 did not meet
60-day outcome

3468 met 60-day outcome

Propensity score matching

2533 unmatched

A

935 matched patients

I
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341 transfused 594 not transfused
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| Convalescent plasma donation |

| Distribution in multiple units of 200-250 ml |

Storage at-30°C —————>

Thawing at 30°C =———

Pooled plasma (16—20 donors)
Batch volume 4l or 81

Addition of 5% caprylic acid, pH 5.0 at 25°C  ==—————
stirred for 1 h

Centrifugation at 11,000 xg — ==———————
——> Sediments

W

Supernatant containing immunoglobulins

Ultra-filtration/diafiltration with
formulation buffer containing —
77 mmol/l NaCl and 50 mg/mi
dextrose
—3Permeate
v
Retentate
Dispensing in final container ———y
v

COVID19-IVIG

Ali et al. Immunotherapy(2021) 13(5), 397-40



Specific immunoglobulin (plasma-derived)

The project includes:

1. studies related to the process of receiving
anti-SARS-CoV-2 immunoglobulin and

2. clinical studies regarding its use in patients
with COVID-19



Specific immunoglobulin

e Convalescent plasma from COVID-19 patients was
collected through plasmapheresis, then pooled and
fractionated

* The C-IVIG preparation is a liquid formulation that can
be administered intramuscularly into COVID-19
patients in early stages to neutralize SARS-CoV-2.

* The product has been registered for clinical trials to
evaluate its safety and efficacy in patients with SARS-
CoV-2 infection.



Specific immunoglobulin

CoV-specific nAbs
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Jiang S, et al. Nature Biomedical Engineering . Dec 2020; 4: 1134-1139
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Potential mechanisms of action:

b (i) In the presence of nAbs (iii) In the presence N
Abs with ADE antibody_dependent
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(i) In the presence of RBD-specific nAbs, the antlbodles bind to the RBD and inhibit RBD binding to ACE2, resulting in the
inhibition of membrane fusion and the entry of the virus into the host cell.

(iii) In the presence of nAbs with suboptimal or negligible neutralizing activity, the antibody-bound virions may enter cells
(such as monocytes or macrophages) through the FcyR, leading to enhanced viral entry, viral replication or inflammation

Jiang S, et al. Nature Biomedical Engineering . Dec 2020; 4: 1134-1139



Neutralizing antibodies in specific immunoglobulin anti-SARS-CoV-2

Cell line: Verob.SARS-CoV-2(Munchen-1.2 2020/984)

) 1/1280 1/2560 1/56120 1/10240



1/40 1/80 1/160 1/320 1/640 1/1280 |1/2560 |1/5120 |1/10240
174 | +++ +++ +++ ++ ++ + - -
185 | +++ -+ +-- -+ ++ - + - -
186 | +++ —+- - -+ +- - - - -

- no inhibition of CPE

+ weak inhibition of CPE

++ moderate inhibition of CPE
+++ strong inhibition of CPE




anty-SARS-CoV-2 ELISA IgG
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czona
M Produkt posredni ATO 11,52 3,74 1,82 0,82 0,44
M Produkt posredni AT1 8,270 1,568 0,788 0,446 0,226 0,128 0,095 0,081 0,058
M Produkt koricowy B TO 12,47 2,83 1,69 0,79 0,7
M Produkt koricowy BT1 9,409 2,471 1,415 0,702 0,384 0,189 0,114 0,067 0,061

(AT1) 71,8% IgG anty-SARS-CoV-2 — after 1 month,
(BT1) 75,4 % IgG anty-SARS-CoV-2 — after 1 month
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Take home messages

Controversial results of studies with convalescent plasma
use in COVID-19 patients, but personal experience and
results of many trials are optimistic

There is ho excessive risk of such form of treatment

Speciffic immunoglobulin — different technology od forms
of medication (IV, IM); clinical trials are ongoing, we have to
wait...

Own experience from clincal trial in Poland — stable form of
medication, rich in neutralizing Abs and safe procedure,
with a number of advantages when compared to plasma



