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Abstract

EY MG MO

The coronavirus disease 2019 (COVID-19) affected many people in a short time and 5-10% of them were severely affected by the disease. A variety of treatment methods
have been developed for this rapidly spreading disease and vaccine studies have been initiated. One of these treatment methods is convalescent plasma (CP) therapy which
is a passive immunization therapy. CP method is based on the principle of giving the plasma containing the antibodies formed against the pathogen to people who have
active disease after they have recovered from the disease which is a very effective but short-term solution until a definitive and permanent treatment (vaccine, drug, etc.)
is found in pandemic conditions. Here, we presented the use of CP in the COVID-19 pandemic.
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Introduction

The coronavirus disease 2019 (COVID-19) caused by novel severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) which
is detected firstly in Wuhan Province of the People’s Republic
of China in December 2019, has become a global problem in a
short time [1,2]. As of today, SARS-CoV-2 had infected over 180
million individuals worldwide and caused over 3,5 million deaths

[3].

The coronavirus disease 2019 (COVID-19) affected many people
in a short time and 5-10% of them were severely affected by the
disease. A variety of treatment methods have been developed
for this rapidly spreading disease and vaccine studies have been
initiated. Some of these treatments include antiviral agents as
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lopinavir/ritonavir, favipiravir, and remdesivir, anti-malaria
drug as hydroxychloroquine, anti-cytokine drugs, and systemic
corticosteroids. Considering its clinical effectiveness in past viral
epidemics or pandemics such as Ebola, measles, mumps, polio,
influenza, SARS-CoV-1, and Middle East Respiratory Syndrome
[MERS], opinions on the use of convalescent plasma have been
reported [4,5]. In the declaration published by WHO in January
2020, it was stated that immune plasma can be used for the SARS-
CoV-2 virus when vaccine and/or effective anti-viral drugs are not
available [6]. The Food and Drug Administration (FDA) approved
the emergency use for hospitalized patients with COVID-19
(August 2020) [7].

Convalescent plasma therapy

Convalescent plasma therapy has been successfully used to treat
infectious diseases for a long-time which method based on the
principle of giving the plasma containing the antibodies formed
against the pathogen to people who have active disease after they
have recovered from the disease which is a very effective but short-
term solution until a definitive and permanent treatment (vaccine,
drug, etc.) is found in pandemic conditions [8,9].

In history, passive immunization therapy was used for diphtheria
in 1891. In 1918, CP was also used in the Spanish flu pandemic. It
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has also been an effective and successful treatment method used in
influenza (HIN1) pandemic, and the Ebola outbreak (2015).

More recently, CP has been used in two important coronavirus
epidemics before COVID-19 which are SARS-1 (2003) and
MERS (2012) epidemics. In SARS patients, the mortality rate and
duration of hospital stay were decreased by the KP [8]. In Hong
Kong, Cheng et al. investigated 80 patients who were transferred
with SARS, CP with earlier administration had a lower mortality
rate and better early discharge rate [10].

The expected effect with passive antibody therapy is to neutralize
the virus by binding directly and the other mechanisms of action are
complemant activation, antibody-dependent cellular cytotoxicity,
and/or the initiation of virus elimination via phagocytosis
pathways.

The most important of these mechanisms are neutralizing
antibodies that prevent virus replication and increase virus
clearance. The higher titer of the neutralizing antibody is more
likely to be efficacious and associated with a lower risk of mortality
in the therapeutic use of CP. Therefore, the neutralizing antibody
level is important, and recommended antibody titers are at least
1:160 [4,11,12].

The use of convalescent plasma during the COVID-19 period

The first CP experience for the COVID-19 pandemic came from
the People’s Republic of China where the infection originated as a
case or case series. The first dose of CP therapy from a COVID-19
patient was collected on February 1, 2020, that was applied to
severely ill patients at a hospital in Wuhan Province on February
9, 2020.

From China, Duan et al. presented a case series outcome of
effectiveness of CP therapy in 10 severe COVID-19 patients
who treated CP with neutralization activity of >1:640. After
the CP infusion, improvement of clinical symptoms, reduction
of pulmonary lesions, improvement of lymphocytopenia,
amelioration of routine other laboratory criteria (C-reactive
protein, alanine aminotransferase, aspartate aminotransferase etc.)
were reported [13]. In the other study from China, CP therapy
experiences in 5 critically ill patients with COVID-19 who received
intensive treatment before the CP. The values of the inflammatory
biomarkers and the SOFA score ranged decreased, and respiratory
parameters increased, and viral loads also became negative after
the plasma therapy [14]. Ye et al. presented the clinical, laboratory,
and radiologic improvement in 6 severe COVID-19 patients with
CP therapy from Wuhan [15].

As time passed, reports of experience with many cases and
randomized-controlled trials began to be published from around
the world. Salazar et al. reported an interim analysis of prospective
trial” results, 316 patients with COVID-19 who received CP or
nor received CP were evaluated which suggests that transfusion
of CP in early period decrease the mortality rate [12]. Liu et al
presented a retrospective trial from New York City which showed
that oxygen requirements and mortality reduced significantly in
CP treated group [16]. A randomized placebo-controlled trial from
USA and Brazil was presented. The mortality was significantly
lower in convalescent plasma group versus control plasma (12.6%
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& 24.6%, and they suggested that CP therapy was associated with
significantly improved survival [17].

In CAPSID trial reported that CP with higher neutralizing
antibodies accelerates the clinical improvement and hospital
discharge and improves the survival compared to the control group
[18]. Klassen and colleagues presented a systematic review and
meta-analysis, according to this study, high-titer CP and within 3
days transfusion were decreased the mortality rate [19].

In phase 2, prospective trial from Greece, the death and extubation
rate significantly better in CP group. Overall survival statistically
significant better CP infusion group (p <0.001). This trial suggested
that CP effective therapy in patients with severe COVID-19 [20].

Altuntas et al. presented a multicenter, randomized, retrospective
trial from Turkey, this trial established that CP reduces the
mechanical ventilation and vasopressor support [21]. Oliveira et
al. reported a review which included 24 CP clinical trials mostly
advanced phase from several countries. The length of hospital
stays, disease severity, and mortality were reduced with CP therapy
in critical or severe COVID-19 patients [22]. Erkurt et al. presented
26 severe COVID-19 patients who applied CP therapy. They
reported that CP therapy was safety method for severe COVID-19
patients and should be applied in the early period of admission to
the hospital [23]. Cizmecioglu et al. reported in their study that
CP reduce the length of stay in the hospital [24]. Casadevall et al
presented the idea that mortality rates may have increased due to
recent declines in CP use [25].

Timing of convalescent plasma administration

One of the factors affecting the effectiveness of CP is the time of the
treatment. The early transfusion of CP to patients with COVID-19
provides more therapeutic benefits. A multicenter, cohort study
from Argentina demonstrated that CP transfusion within 3 days
decrease the mortality rate [26,27].

Convalescent plasma in cancer, immunodeficiency, and elderly
with COVID-19 patients

COVID-19 disease affects the cancer patients more than the normal
population which the prevalence is 1-2% [28] which increased the
mortality and morbidity more than without cancer patients because
of immunosuppressive agents, radiation therapy, or underlying
disease [29,30]. Cancer patients had a higher risk of severe illness
as intensive care unit admission and the mechanical ventilation
support compared without cancer [28]. CP may be a treatment
option in these critically ill patients with cancer. Tremblay et al.
presented a case series with 24 cancer patients (53.8% hematologic
malignancy) who were treated with convalescent plasma. They
demonstrate that CP may help improve oxygen requirements
and decreases CRP significantly [29]. Thompson et al. evaluated
143 patients who had hematologic malignancy and received CP
treatment. They reported that 30-day mortality decrease after the
transfusion [31].

In the literature, experiences of CP therapy in patients with
primary and/or secondary immunodeficiency are limited and
include a small population. The results of these studies, CP was
a safe and effective therapeutic option in COVID-19 patients with
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immunodeficiency [32]. CP transfusion improved the clinical
status and viral clearance in patients who experienced protracted
severe COVID-19 symptoms with secondary immunodeficiency
due to therapies that suppress B-cell proliferation [29].

In solid organ transplantation, the effectiveness of CP was
demonstrated by improving clinical symptoms and reducing
the oxygen requirements in the majority of the patients with
COVID-19 [33].

In the literature, the effect of CP is higher in young patients than in
old patients. Yoon et al reported that the risk of mortality decreases
4-fold in patients younger than 65 years old [34]. Nevertheless,
the other trial of CP in older adult patients reports that the early
transfusion of high-titer CP against infected elderly patients (75
years of age or older) decreased the progression of Covid-19 to
severe illness [27].

Risk of convalescent plasma

In clinical trials, CP transfusion well tolerated and not occurred
fatal adverse events [5]. Blood product transfusion associated
adverse events as allergic/anaphylactic reactions, acute hemolytic
transfusion reaction, transfusion related lung injury (TRALI)
or transfusion associated circulatory overload (TACO) can
be occurred and in studies the most reported side effects are
transfusion reaction [35]. TRALI and TACO are more common
in patient with COVID-19 infection than the normal population,
which is attributed to increase the vascular permeability, cardiac
and pulmoner damage. The other possible side effect is thrombotic
events that may be caused by direct infusion of coagulant factors
with plasma or by complemant-mediated tissue damage. Antibody
dependent enhancement (ADE) of infection is the possible
theoretical side effect. However, in SARS-2 CoV-2 ADE is not
defined and reported.

Donors’ selection

According to the FDA, CP donors have recovered from COVID-19.
The diagnostic test at the time of illness or, the presence of SARS-
CoV-2 antibodies after recovery were documented. Before the
donation, complete recovery of symptoms at least 28 days or
at least 14 with negative diagnostic test from one or more of
nasopharyngeal swab samples or blood. Male donors or non-
pregnant female donors should be selected firstly, or female donors
who have been tested after their most recent pregnancy and have
been evaluated as negative for HLA antibodies. The neutralizing
antibody titers should be at least 1:160.

Conclusion

Convalescent plasma may be a treatment option in critically ill
patients especially in infections whose treatment is not clear. In
COVID-19 infections, CP has been very effective when applied in
the early period of infections and which decrease the duration of
hospital stay, increase the clinical improvement.
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