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Convalescent blood products (CBP) ,obtained by collecting whole blood or
plasma from a patient who has survived a previous infection and developed
humoral Immunity against the pathogen responsible for the disease.

» The transfusion of CBP is able to neutralize the pathogen and eventually
leads to its eradication from the blood circulation through administering
pathogen-specific antibodies.

» Different CBP have been used to achieve artificially acquired passive
Immunity :
Convalescent whole blood (CWB

Convalescent plasma (CP)
Convalescent serum (CS)

Pooled human immunoglobulin(lg)

High-titer human Ig
Polyclonal or monoclonal antibodies



ConvalescenfPlasma:

Passive iImmunization is the only short term strategy to
confer Immediate immunity to susceptible individuals
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Convalesoent—Plasma Therapy for Treating COVID-19

l

COVID-19 Re( \(m(l ﬁ‘l 1011
Patient

ﬁ

Blood
Plasma

~ D
, Draw

Recovery

\'(/

Qerum
Virus neutralizing
antibody

COVID- 19 (‘O\lD 19
Patiemt @ = Exposure



-

Convalescent Plasma Suggested In

Spanish Flu A (H1N1)

Avian influenz (H5N1)

Pandemiic influenza A 2009 (H1IN1 pdm0Q9)

SARS Coronavirus (SARS-Cov-1), MERSCoronavirus



History of Convalescerlasma

Influenza

(1918-1919) Spanish Influenza (H1N1) (2011-2015)

Meta-Analysis: Convalescent Blood Products Severe Influenza A or B (n-%)

Crude case-fatallty rate 19% (<4 days) of vs. 59% (if 24 days of Randomized, open-label trial

peuria complcztlons) + Hospitalized pafients Hhypoxia or tachypnea

(1974-1678) Argontine hemorthagle Pover (1~160) + Intervention: 2 unis (or pedialric equivalent) of ani-infuenza plasma
 Double blind placeho-controlled trial plus standard care vs standard care alone

+Hospitalzed pafients with Junin virus <8 days from onsel of symploms - Anti-influenza antibody fiters of 1:60

- Donors: 2four-fold rise in titers complement-fixation tests

. The casedatality rate Safe and well tolerated

Non-significant reduction in time to normalization of patients' respiratory
- Immune plasma 1.1% vs Normal plasma 16,8% stafus (primary endpoint)




Ebolg SARS, MERS
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Ebola Virus Disense (+54) (Fobrtrdug 2015) SARS

. : i Hong Kong: retrospective chart review (n=80)
 Nonrandomized, comparative study of patients with EVD » Good clinical outcome in 33 of 80 (41.3%) patients as defined by hospital

o 2 consecutive transfusions of (200-250 ml) within 2 days of diagnosis discharge by day 22, tilering not performed
g2 e . e ¢ Improved outcome associated with early administration
- Level of neutralizing antibodies unknown at the time of administration.

» No adverse events
+ Control group: 418 patients treated at the same center In previous om —
Primary outcomes risk of death 3 to 16 days after diagnosis

. Seoul, South Korea: case series (n=3)
+ Risk of death Uncertain benefit although all 3 patients survived
- 3% nthe convalescent plasma group vs. 38% in the contol group B odeka
J Feasibility study
8/196 (2.7%) suspected confirmed MERS-CoV ELISA*

41230 (1.7%) exposed healthcare workers ELISA+
» Low proportion with neutralizing antibodies

No serious adverse reactions
Not associated with a significant improvement in survival




* Uncontrolled case serles of 5 critically ill patients
+ 2 consecutive transfusions of 200-250 mL (400mL total) 10-22d
post-admission
- ELISA Anti-SARS-CoV-2-antibody titer >1:1000
— Neutralizing antibody titer >40

Improvement in clinical status of ALL patients
Weaning off mechanical ventilation,
Reduction in viral loads

Radiological improvement in pulmonary lesions
Improved oxygenation and clinical stabilization

COVID-19

Zhengzhou City, China

* Retrospective observational study of 21 subjects
contemporaneously admitted: critically ill with COVID-19

+ 6 patients received CP median of 21.5 days after first detection of viral
shedding=> median 300 mL (Donors IgG positive)

Mortality
5/6 in treatment group vs 14/15 in control group (p = 0.184)

All had other theraples including steroids,
traditional Chinese remedies, antimicrobials, 1Vig
and investigational antivirals
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Covid-191n Critically Il Patients
INn the Seattld&kegion:CaseSeries

New England Journal , Mar@020

24 cases who were admitted to the intensive care unit (ICU) with confirmed infection with severe acute
respiratory syndrome coronavirus-2 (SARS-CoV-2).

Each patient had at least 14 days of follow-up.
RESULTS:

The mean (xSD) age of the patients was 64+18 years,

63% were men,

Symptoms began 7+4 days before admission.

The most common symptoms were cough and shortness of breath;

50% of patients had fever on admission,

58% had diabetes mellitus.

All the patients were admitted for hypoxemic respiratory failure;

75% needed mechanical ventilation.

Most of the patients (17) also had hypotension and needed vasopressors.
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Figure 2, Outcames for Individual Patients Included in the Case Series.

Do-notesuscitate (DNR) designates arders that were in place before hospital admission. As of March 23, 2020, 3
total o 12 patients (30%) had died. Six pafients who had received mechanical ventilation had been extubated and
three pafients remained intubated. Five patients had been discharged from the hospital. Al the patients had at least

14 days of fllow up. Dashed red lines indicate censoring of dat.

50 % Mortality




> e
> Treatment of COVIDL9 Patients withConvalescent
Plasman Houston Texas

4’ Patlgnts (n=25) with severe and/or life-threatening COVID-19 disease were enrolled at the Houston Methodist hospitals
.. from March -April ,2020.

A Patients were transfused with convalescent plasma and had been symptom free for 14 days.
A The primary study outcome was safety, and the secondary outcome was clinical status at day 14 post-transfusion

A Clinical improvement was assessed based on a modified World Health Organization 6-point ordinal scale and laboratory
parameters.

Result:

A At day 7 post-transfusion with convalescent plasma, had at least a 1-point improvement in clinical scale, and 7
of those were discharged.

A By day 14 post-transfusion, had at least a 1-point improvement in clinical status and 11 were
discharged.

Conclusion:

The data indicate that administration of convalescent plasma is a safe treatment option for those with severe COVID-19
disease. Randomized, controlled trials are needed to determine its efficacy.
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fEarly Safety Indicators of COVI29 Convalescent
Plasma irb,000Patients

Analyzed key safety metrics after transfusion of ABO-compatible human COVID-19 convalescent plasma in 5,000
hospitalized adults with severe or life-threatening COVID-19, with 66% in the intensive care unit, as part of the US
FDA Expanded Access Program for COVID-19 convalescent plasma.

Results:

The incidence of all serious adverse events (SAES) in the first four hours after transfusion was <1%, including
mortality rate (0.3%).

Of the 36 reported SAEs, there were 25 reported incidences of related SAEs, including mortality (n=4), transfusion-
associated circulatory overload (TACO; n=7), transfusion-related acute lung injury (TRALI; n=11), and severe allergic
transfusion reactions (n=3).

However, only 2 (of 36) SAEs were judged as definitely related to the convalescent plasma transfusion by the treating
physician. The seven-day mortality rate was 14.9%.

Conclusion:
Given the deadly nature of COVID-19 and the large population of critically- ill patients included in these analyses, the
mortality rate does not appear excessive.

These early indicators suggest that transfusion of convalescent plasma is safe
In hospitalized patients with COVID-19.



Summarizing thévidencebehind CP

Q’Z& Well Tolerated, Few Adverse events

A Deployed in times of emergency
Suffering from some limitation in study methodology
Lack of double blinded randomized placebo control
Early administration reveal better out comes
Best Efficacy seen when plasma with known Ab titer
IS used
Great effect on Mortality when CP administered early
after symptom onset

o o To To Do



Challenges

s



