Plasma Therapy in the fight against Sars-CoV-2: what boils in the
pot.
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Abstract

The global pandemic from Sars-cov-2 has down caused thousands of deaths worldwide, triggering a health crisis in the various
countries involved, with few precedents in history. To date there are no vaccines for prophylaxis, and there are no antivirals
directed against the virus. Among the therapeutic options that have shown effectiveness is passive immunization with immune
plasma from convalescent patients cured of the infection. Plasma collected from patients cured of Sars-cov-2 infection is rich
in antibodies that neutralized the pathogen. Plasma therapy has already demonstrated its efficacy in other epidemics, such as
Sars-Cov and MERS. To date, there are limited data for its use in sars-Cov-2 infection, both for prophylaxis and treatment,
but the few existing data bode well for the scientific world. Many questions are still unresolved, when to administer it? At
what dosage? When is it most appropriate to take the plasma from the cured patient? Are there different answers depending
on gender and age? Certainly in view of the high number of patients infected and cured by Sars-Cov-2, there could be a high
amount of plasma from donor patients. In this article we want to give an overview on a current and important topic in the
perspective of the battle against the new Sars-Cov-2, analysing the therapeutic successes in past epidemics, the clinical data

currently available, the future prospect and an expert opinion.

Introduction
Sars-Cov-2

Since November 2019, cases of lethal infection associated with a new coronavirus, SARS-Cov-2 (COVID-19),
have occurred in China, and then rapidly in several countries around the world.. At the time of writing
this article are recorded about 3.7 million infected in the world with about 1.25 million healed and about
265 thousand deaths. This global pandemic has triggered a global health crisis with few precedents in
human history. From the various studies carried out, the phase of the infection has been divided into three
phases, the first with mild or absent symptoms where the immune system fights the virus, the second where
the symptomatology is more serious and there is a hyperactive inflammatory system, the third where the
immune system is altered and there is a generalized inflammatory state that can cause serious and fatal lung
lesions and multi-organ dysfunction. (1-2) To date, there are no vaccines for the virus, nor direct antivirals.
The drugs used are registered antivirals for other viral infections, or drugs that act on the generalized
inflammatory state such as immunomodulants. While we are waiting for the discovery of an effective vaccine
or direct antiviral against Sars-cov-2 soon, excellent hopes come from the passive immunization of the
infected patient with the administration of convalescent plasma from patients already cured of the infection.
The Plasma therapy (PT) has already shown benefits in the treatment of prophylaxis and treatment for
Sars-Cov-2 infection.(3-4)

The Plasma Therapy



Plasma therapy (PT) is a passive immunization technique, which involves the administration of plasma col-
lected from individuals who have recovered from an infection and developed antibodies against the pathogen,
in a patient who is sick and infected with the same type of virus. PT can prevent a clinical infection, or
prevent the worsening of an existing infection, by helping the host organism to fight the virus. Today, PT is
mainly based on pooled immunoglobulin preparations that contain high concentrations of antibodies. How-
ever, some evidence shows that PT is more effective when administered prophylactically or used early after
the onset of symptoms (5-6).

Results with past epidemics

Passive immunization techniques have been in use for about a century. With PT, other Sars-cov-2-like
epidemics, such as those caused by the severe acute respiratory syndrome (SARS-CoV) coronavirus (7), for
MERS-CoV (8), avian influenza A(H5N1)(9) virus and influenza A(HIN1)(10), have already had excellent
results. In these epidemics similar in some clinical and pathological aspects to that of Sars-Cov-2, in patients
with PT administration there was a reduction in mortality and a faster recovery.

The PT mechanism of action

Antibodies are a key component of the immune system and play an important role in the fight against
infectious agents. They have the ability to bind specifically to non-self antigens (infectious microorganisms
such as viruses, bacteria, toxins), perform functions such as mucosal protection, opsonizing and complement
activation, are produced by B lymphocytes, transformed to perform this task, following specific stimuli, into
plasma cells. Together with T lymphocyte receptors (TCR) and molecules of the major histocompatibility
complex MHC are molecules capable of binding the antigen to a highly specific degree. (11-12) Antibodies
present in the immune plasma, (i.e. ”convalescent”) in the same way, mediate their therapeutic effect through
a variety of mechanisms. The antibody can bind to a certain pathogen (e.g. virus), thus directly neutralizing
its infectivity, increasing phagocytosis, complement activation. (13-14). It is important to emphasize that
the administration of plasma therapy with antibodies currently offers the only and accessible short-term
strategy to confer immediate immunity to individuals to fight the infection, especially in individuals with
weakened immune systems due to other diseases or drug therapies. Pending an effective vaccine, and an
antiviral or monoclonal antibody directed against Sars-cov-2, PT anti-SARS-CoV-2 is the only therapeutic
strategy that is immediately available for use to prevent and treat COVID-19.

Evidence with currently epidemic Sars-cov-2

There is some evidence demonstrating the efficacy of PT in COVID-19 patients. In a pilot study conducted
in China on 10 severe COVID-19 patients, an improvement in clinical symptoms was recorded in all patients
within a few days of PT administration (15); in 7 patients, transfusion of PT was associated with a decrease
in viral load. Five cases of COVID-19 severe patients were described , who reported a rapid improvement
in clinical status following transfusion, with convalescent plasma (IgG titers SARS-CoV-2 >1000) (16).
These two studies also have a limited sample. In order to assess the effectiveness of plasma convalescence
therapy, another study conducted in patients with severe COVID-19 showed that PT resulted in symptom
alleviation, changes in radiological abnormalities and laboratory tests and that no obvious adverse effects
were observed during treatment. (17) In addition, a review was carried out to assess the effectiveness of PT
in patients with COVID-19. The results reported that PT in patients with COVID-19 can reduce mortality
in critical patients, the increase in neutralizing antibody titers and the disappearance of SARS-CoV-2 RNA
was observed in almost all patients after therapy, a reduction in clinical symptoms after administration of
convalescent plasma. Based on the results of this review, although data are limited, PT in the COVID-19
patient appears safe, clinically effective and reduces mortality. (18)

TRIALS on going

To date, there are no results from large, well-designed multicentre clinical trials establishing the efficacy of
PT in patients with COVID-19.During this period numerous ttrials worldwide are being conducted to assess
the efficacy and safety of PT in COVID-19 patients. Six clinical trials are underway in Italy.the first. Table



1 shows the studies in progress in Italy. In most of these studies it will use the dose based on experience
published in the literature, 250-300 mL of convalescent plasma will be used to treat each of the patients
recruited a maximum of 3 times in 5 days. The main outcomes that will be evaluated are the trend in the
concentration of inflammatory markers, the viral load, the remission of clinical symptoms, the number of
healings. The various trials conducted in Italy and around the world will provide important EBM that will
provide valuable information on the real effectiveness of PT in COVID-19 patients, the right dose to use,
the time to take plasma from cured patients, the safety of therapy. (tab.1 )

Study Reference Conditions
1 Hyperimmune Plasma for Critical ~COVID-19
Patients With Covid-19
2 Early transfuslon of Convalescent ~ Coronavirus Disease 2019

Plasma in Elderly
Covid-19 Patients. to Prevent
Disease Progression.
3 Clinical Performance of the Coronavirus Infections
VivaDiag Covid-19 1lgM / IgG
Rapid Test in Early Detecting the
Infection of Covid-19

4 Clinical and Biological Predictors ~ COVID-19
of Covid-19 Disease in Older
Patients
5 Convalescent Antibodies Infusion =~ Pneumonia, Ventilator-Associated
in Critically Ill Covid-19 Patients = Coronavirus Infection
6 Prognostic Factors Keeping Track  Pneumonia, Viral
for Covid-19 Pneumonia Hypertension

Diabetes Mellitus

Table 1 : Italian ongoing studies ( source: clinical trials.gov )
Optimum dosage

Evidence from the treatment of past epidemics with PT, and the results currently available indicate that the
correct dose of convalescent plasma to be administered may be variable depending on a different indication,
whether it is in prophylaxis or treatment. The reported studies have used approximately (200 mL) units
of plasma (19), however, in the various clinical studies currently underway, therapeutic regimens for post-
exposure prophylaxis and therapeutic regimens for the treatment of infection have been proposed. The
duration of effectiveness of PT is not known, but it is hypothesized that to last from weeks to a few months
(20) . For a patient of about 80 Kg, the standard dose to be used for the treatment should be in dependence
of the various supporting studies, about 250 ml of plasma, in the pediatric population (experiments are being
planned), there will be a need for doses according to body weight. However, there are currently levels of
uncertainty about the optimal dose.

Potential Risks

The method of convalescent PT has been used daily in many hospitals for years. Convalescent PT against
SARS-Cov-2 differs from standard plasma only in the presence of neutralizing antibodies directed against
Sars-Cov-2, therefore the transfusion risks could be considered not different from those of standard plasma.
An open question could be the risk of infection transmission. In COVID-19 patients this should obviously
not be considered because they are already infected, but in the case of prophylactic use yes. However,
these are theoretical risks, as no transmission of respiratory infection has ever been reported. viral by
plasma transfusion. SARS-CoV-2 is probably not considered a relevant transfusion virus of infection.(21-



22). However, it should be considered that donors will have to meet certain requirements, such as waiting a
few weeks after the resolution of their symptomatology and above all must also be negative for SARS-CoV-2,
determined by diagnostic molecular tests.

Expert opinion

Few controlled studies have been carried out to assess the efficacy of convalescent PT in viral infections,
perhaps for its application only in emergencies during epidemics. Surely the many ongoing studies will
give us a better picture of the situation. There are still many unresolved issues such as the right dose
to be administered in the various categories of patients in both prophylaxis and treatment. In addition,
we need to clarify the duration of effectiveness of PT from the moment it is administered and whether it
should be used in prophylaxis in the categories of individuals most at risk of infection, such as elderly patients,
immunodepressed patients, healthcare professionals, individuals with cardiovascular and respiratory diseases,
residents of nursing homes. Prevention would bring direct clinical benefit to people at risk. In addition, the
benefits for society as a whole would be far-reaching, including the protection of healthcare workers working
at the forefront of the COVID-19 pandemic. In addition, the effectiveness of convalescent PT on healing and
the effect it can have in preventing worsening clinical conditions should also be investigated. Another aspect
to be clarified is the right time to take the convalescent plasma from the healed donor patient, advised that
the amount of antibodies neutralizing the virus changes over time. However, it is likely that convalescent PT
can be therapeutically effective in COVID-19 prophylaxis and in stages one, two and three of the infection,
even in polypharmacy with antivirals.

Conclusions

Pending the development of an effective vaccine against COVID-19, and the development of direct antivirals,
a therapeutic hope may arise from the use of PT taken from patients treated with COVID-19. Currently,
based on the successes achieved against past epidemics, such as Sars-Cov and MERS, similar to the current
Sars-Cov-2, and based on the first efficacy data from early studies, it is expected that human plasma therapy
with COVID-19 cured patients will be an effective and safe therapy for both treatment and post-exposure
prophylaxis. However, the importance and validity of this therapeutic treatment will be defined by the
various ongoing clinical studies.
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