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ABSTRACT: Novel coronavirus disease 2019 (COVID -19) has prompted a reevaluation of the efficacy of 

traditional convalescent plasma transfusion (CPT) since no particular antiviral medicines have yet been 

authorized for this virus. Since it has been shown that polyclonal neutralizing antibodies may shorten the duration 

of viremia, convalescent plasma therapy has been used to treat infectious diseases since the early 1900s. 

According to the facts we have, (a) is the most important result. Patients in critical care who get convalescent 

plasma treatment have a lower rate of death. (b). Clinical symptoms improved after receiving convalescent 

plasma. (c).Following CPT treatment, an increase in neutralizing antibody titers and a loss of SARS-CoV-2 RNA 

were seen in almost all patients. In this paper, we explore some of the Convalescent plasma therapy (CPT) for the 

treatment of COVID-19: an overview of its background, definition, mechanism of action, production, 

formulation, and therapeutic applications. Potential Risk, Risk Benefit Analysis, Optimal Dosing, Transfusion, 

and Convalescent Plasma. 

Key-words: Analysis of risks and benefits of convalescent plasma treatment (Covid-19). 

 

I. INTRODUCTION: 
When no effective vaccine or medicine is currently 

on the market to treat a newly emergent infectious 

disease, convalescent plasma (CP) has been 

considered as a potential treatment alternative.[1] 

Rapid access to treatment alternatives is essential in 

the face of a spreading epidemic. Given the current 

pandemic of coronavirus illness (COVID-19), the use 

of convalescent plasma transfusions may be of 

excessive value due to the absence of particular 

prophylactic and therapeutic alternatives. Particularly 

intriguing is the use of convalescent plasma in 

treatment. 

when there is no treatment or vaccination for a newly 

discovered virus, such as the one that causes COVID-

19 (severe acute respiratory syndrome coronavirus-

2). Rapid scientific partnerships to create targeted 

vaccines or therapeutics have historically been part of 

the response to emerging and re-emerging infectious 

diseases. In light of this, the World Health 

Organization (WHO) is funding a massive 

international study called SOLIDARITY to examine 

the efficacy of presently available treatments for 

COVID-19. These treatments include remdesivir, 

chloroquine and hydroxychloroquine, lopinavir and 

ritonavir, and lopinavir + ritonavir + interferon-beta. 

Furthermore, there is widespread curiosity in the 

potential of using convalescent plasma from cured 

COVID-19 patients to treat or prevent the disease in 

healthcare providers. In regards to researching 

convalescent plasma for COVID19 in the US, the US 

Food and Drug Administration (US FDA) has issued 

guidelines [2].Positive-sense, single-strand RNA of 

26–32 kilobases in length characterizes viruses of the 

family Coronaviridae [3].Numerous bird species and 

various mammalian species, including bats, camels, 

mice, cats, dogs, and most recently scaly anteaters, 

have been identified as hosts for coronaviruses [4,5]. 

Most coronaviruses are dangerous to humans, 

although even when they infect people, they usually 

only cause minor symptoms or none at all. The 

severe acute respiratory syndrome coronavirus 

(SARS-CoV) [6] and the Middle East respiratory 

syndrome coronavirus (MERSCoV) [7] are two 

examples of viruses from this family that have 

emerged as major health threats in the recent two 

decades. A novel coronavirus related to severe 

pneumonia was discovered in Wuhan, China in 

December 2019 [8]. High fever, dyspnea, and chest 

radiographs showing invasive multilobed lesions 

[9,10] were common clinical manifestations, 

suggesting that patients had SARS-CoV or MERS-

CoV. 
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SARS-CoV and MERS-CoV were shown to 

be related to COVID-19 in a phylogenetic 

study in roughly 79% and 50%, respectively. 

There has been recent speculation that the 

virus's sequence similarity to human proteins 

may be harmful and linked to autoimmune 

disorders [11,12]. It has been proposed that 

it would be safer to test cross- reactivity of 

different viral antigens with those in humans 

to reduce the probability of autoimmune 

reactions (i.e., molecular mimicry), 

especially in individuals with genetic 

background for autoimmunity [11,13], even 

though the current situation argues for 

prompt vaccination strategies. The 

intervention group in a recent randomized 

controlled study with Hydroxychloroquine 

had a lower core body temperature and a 

complete absence of coughing compared to 

the control group [14]. Due to the current 

state of knowledge on COVID-19 therapy 

and vaccines, traditional and historical 

methods of disease management have made 

a comeback. One such technique of passive 

immunization that has been employed in the 

prevention and treatment of infectious 

illnesses since the early 20th century [15] is 

the administration of convalescent plasma 

(CP). 

Apheresis is used to collect CP from people 

who have acquired antibodies against the 

pathogen of interest and have survived an 

illness induced by that pathogen. The 

primary goal is to inactivate the infection so 

that it may be eradicated [16]. Spanish flu, 

SARS-CoV, West Nile virus, and most 

recently Ebola virus have all had CP 

regarded as emergency interventions 

because to its accessibility. [17,18]. In 

severe acute respiratory infections of viral 

origin, such as influenza and SARSCoV, 

early administration of CP following the 

beginning of symptoms was associated with 

a decrease in mortality compared with 

placebo or no therapy [17,19]. Apheresis not 

only collects NAbs from donors but also a 

wide variety of other proteins, including 

clotting factors, natural antibodies, 

defensins, pentraxins, and anti-inflammatory 

cytokines [20]. Infected individuals who get 

a CP transfusion may reap additional 

advantages, including immunomodulation 

through reduced inflammatory response 

[21]. Over-activation of the immune system, 

accompanied by systemic hyper-

inflammation or a "cytokine storm" 

produced by IL-1, IL-2, IL-6, IL-17, IL-8, 

TNF, and CCL2, may be the situation with 

COVID-19. This inflammatory response 

might 

 

  

increase the risk of developing pulmonary 

fibrosis and a decreased lung capacity 

[22,23]. 

 

History: 

The English Physicist Sir William 

Crookes identified plasmas in 1879 ,although it 

was an American physicist .Dr. Irving Langmuir 

who first applied the word Plasma to ionized gas 

in 1929 .In the late 1850S , the Siemers company 

used plasma discharge to generate ozone , which 

acted as an agent to remove contaminant and 

toxin from water .Nevertheless for the next 100 

years little research was conducted exploring the 

relationship between plasma and biological cells 

.From the 1960s tp1980s plasmas were mainly 

utilized as a secondary agent to indicate 

biological sterilization yet diminutive cause and 

effect knowledge was advanced . It was not until 

the mid-1990s that Scientist made considerable 

progress in cold plasma technology. As the news 

of plasma science spread visionary researchers, 

took notice and began to explore various way to 

utilize plasmas unique properties. plasma, science 

was is its infancy in the 1990s but by 1947 

multidisciplinary teams set out, to understand the 

effect that plasmas had on pathogenic and 

nonpathogenic micro-organism and advance 

proof of concept lessons to demonstrate that 

plasma could be used as a decontaminant or 

sterilizing agent. Since the late 1990s plasma 

research has involved at a rapid pace as 

technology expanded into areas such as 

biochemical, environmental aerospace and the 

military[86, 87] 

 

What is convalescent plasma therapy: 

Convalescent plasma (CP) therapy is an 

intervention in which plasma collected from 

convalescent or recovered patients is used to treat 

various infectious diseases, and it has been 

proposed for emerging viral infections.[24]It is 

theorized that CP, which contains disease-

specific antibodies that could neutralize the viral 

particles in COVID-19 patients, can be used to 

treat the disease. [25]. CP therapy involves 

transfusion of a blood product and is therefore 

associated with a risk of adverse events including 

anaphylaxis, transfusion related lung injury, 



 

 

transfusion associated circulatory overload, and 

transmission of infections[26]. 

The Public Health Agency of Canada 

reported an overall risk of adverse events related 

transfusion of blood components as 1 in 2,405 

transfusions over the period of 2011 to 2015. 

Transfusion associated circulatory overload was 

the most common adverse transfusion reaction 

(18.1 

per 100,000 units transfused).[27]. To mitigate the 

risk of transfusion related acute lung injury due to 

donor-derived human leukocyte antigen 

(predominantly found in females who have been 

pregnant), male plasma donors may be 

preferred.[28,29]. A risk of TECHNOLOGY 

REVIEW Convalescent Plasma Therapy for the 

Treatment of COVID-19 4 antibody dependent 

enhancement of infection, in which antibodies to 

one type of coronavirus could amplify infection to 

another viral strain, has been theorized. [30]. A 

possible molecular mechanism for antibody 

dependent enhancement has been described in 

other coronaviruses like the Middle East respiratory 

syndrome coronavirus. [31] 

 

Mechanism of action: 

The antibodies present in immune plasma 

mediate their therapeutic effect through a variety 

of mechanisms. Antibody can bind to a given 

pathogen (e.g. virus), thereby neutralizing its 

infectivity directly, while other antibody- mediated 

pathways such as complement activation, 

antibody- dependent cellular cytotoxicity and/or 

phagocytosis may also contribute to its therapeutic 

effect. Non- neutralizing antibodies that bind to 

the pathogen but do not interfere with its ability to 

replicate in in vitro systems may also contribute to 

prophylaxis and/or enhance recovery [32,33]. 

Importantly, passive antibody administration offers 

the only short-term strategy to confer immediate 

immunity to susceptible individuals. This is 

particularly the case in the setting of a novel, 

emerging infectious disease such as SARSCoV-

2/COVID-19. While fractionated plasma products 

(e.g. hyperimmune globulin, monoclonal 

antibodies) and/or vaccination may offer durable 

therapeutic options, human anti-SARS-CoV-2 

plasma is the only therapeutic strategy that is 

immediately available for use to prevent and treat 

covid. 

 

 
Fig. no. 1. General mechanism of 

action, convalescent of plasma 

therapy. 

 

Production and 

composition: Historical 

perspective: 

In 1880, researchers discovered that animals 

inoculated with sublethal doses of toxins 

developed resistance to diphtheria, and that 

these antibodies could be transferred to 

healthy animals with active illnesses, 

establishing the basis for CP infusion. Then, 

it was realized that immune plasma does 

more than only destroy the pathogen; it also 

offers passive immunomodulatory qualities 

that help the receiver regulate the excessive 

inflammatory cascade brought on by many 

infectious agents or sepsis [20,35].By the 

early 1950s, it was possible to treat 

significant viral infections and 

immunological problems such primary 

immunodeficiencies, allergies, and 



 

 

autoimmune diseases by the purification and 

concentration of immunoglobulins from 

healthy donors or recovered patients 

[34,36,37]. Intravenous immunoglobulins 

(IVIg) and polyclonal or monoclonal 

antibodies are two examples of the types of 

regenerative blood products created to treat 

infectious diseases [15]. 

However, they are time-consuming and 

costly to make, and they may not provide 

effective infection control in emergency 

settings. Given the paucity of effective drugs 

or vaccinations, CP has been frequently 

employed as a first therapeutic choice in 

many epidemics, and is typically used as a 

last chance or experimental therapy [20]. 

The use of CP has been shown to 

considerably lower case fatality rates, both 

during the Spanish flu and the current 

epidemic caused by SARS-Cov-2. In the 

cases of influenza A (H1N1) pdm09, 

Spanish flu, and SARS-CoV infections, CP 

usage was linked to lower rates of lethality 

and death [6,38-50]. The use of CP has also 

raised concerns about its safety in past 

outbreaks. There is now evidence that CP is 

safe for use in urgent conditions. The 

administration of CP has not been linked to 

any adverse events during the Influenza A 

(H1N1), SARS-CoV, or MERS pandemics. 

Mild adverse effects were seen after CP 

injection for Ebola, including sickness, skin 

erythema, and fever [19]. 

          

The use of convalescent plasma against 

coronaviruses: 

Two further coronavirus outbreaks in 

the 21st century have made use of convalescent 

plasma: SARS1 in 2003 and MERS in 2012 to 

the present. Convalescent plasma has been shown 

to contain neutralizing antibodies [51] based on 

lessons learned from previous outbreaks.Eighty 

patients in Hong Kong were treated for SARS1 in 

the biggest study [52]. Patients who were treated 

with plasma before day 14 fared better than those 

who were given plasma after day 14, as measured 

by early hospital release (before day 22). Three 

patients with SARS-CoV-1 infection in Taiwan 

were treated with convalescent plasma, leading to 

a drop in viral load, and all three recipients lived 

[53]. This limited data demonstrated benefit in 

critically sick persons. Three patients with MERS 

in South Korea were treated with convalescent 

plasma, according to reports [54].Convalescent 

plasma treatment for MERS patients was 

hampered by an insufficient number of donors 

with high enough antibody levels [55]. There is a 

great deal of discrepancy between reported doses 

and the characterisation of convalescent plasma 

(i.e., with regard to antibody titers). There have 

been reports of the use of convalescent plasma in 

the treatment of patients with COVID19 in China 

during the current pandemic [56, 57]. Transfusion 

of convalescent plasma resulted in no serious 

adverse effect in the recipients. All 10 patients 

had improvement in symptoms (e.g. fever, cough, 

shortness of breath and chest pain) within 1-3 

days of transfusion; they also demonstrated 

radiological improvement in pulmonary lesions. 

In 7 RNA-emic patients, transfusion of 

convalescent plasma was temporally associated 

with undetectable viral loads. Further, screening 

of 39 of 40 (97.5%) of recovered COVID-19 

patients displayed neutralizing antibody titers 

≥160. A case series of 5 critically ill patents in 

China also reported improvement in clinical 

status following transfusion with convalescent 

plasma (SARS-CoV-2 IgG titers>1000) as 

evidenced by weaning off mechanical ventilation, 

reduction in viral loads, improved oxygenation 

and clinical stabilization [57]. Although 

constrained by small sample sizes and 5 

limitations of study design and concomitant 

treatment modalities (e.g.ribavirin, 

corticosteroids, etc.) these findings advise that 

administration of convalescent plasma is safe, 

reduces viral load and may improve clinical 

outcomes. Such has led to calls for the wider 

adoption of convalescent plasma for COVID-19 

[58]. Nonetheless, while the data support safety 

and potential efficiency of convalescent plasma, 

randomized trials are needed [58]. Similarly, 

high- dose intravenous immune globulin (IVIg) 

has been suggested as a potential therapy for 

COVID-19 [59]. 

 

Convalescent plasma collections workflow: 

Convalescent plasma can be prepared 

rapidly using the recognized blood collection and 

transfusion infrastructure.

 Specifically, convalescent 

plasma is obtained and administered using 

standard collection and transfusion practices that 

are available around the world. 



 

 

 
 

 
Fig. no. 2. Convalescent plasma collections 

workflow. EUA, EmergencyUse 

Authorization; TTI, transfusion-transmitted 

infection. 

 

Donor recruitment: 

Those who have recovered from COVID- 

19 will be recruited to serve as potential blood 

donors. Given the magnitude of the pandemic, 

finding donors is not anticipated to be a problem. 

Approaches include community outreach in areas 

with robust epidemics, advertising and 

communication through media, and/or directly 

through providers (e.g. at time of discharge) and 

their professional organizations (e.g. databases, 

websites—https://ccpp19.org). There is also 

consideration about messaging those 

who receive positive results either 

prospectively or after the fact? The latter postures 

some decent concerns, which weigh public health 

need against patient privacy and confidentiality. A 

limited waiver of HIPAA in the US may allow for 

greater freedom in this regard. [60]. 

 

Antibody testing: 

The FDA recommendations reflect the 

difficulties inherent in antibody testing. In 

general, unreliable diagnostic tools cannot 

be used in donor selection or in the 

production of a therapeutic substance. 

However, there is debate about which 

antibodies work best against COVID-19. 

Functionality is more likely to be correlated 

with neutralizing antibodies. However, 

 

There is a lack of accessibility and a lack of 

high throughput screening options for 

neutralizing antibody tests in clinical labs. 

While quantitative tests (such as ELISA) do 

exist, those on the market have not 

undergone extensive validation. It is also not 

apparent what role neutralizing antibodies 

play in respect to total anti-SARS-CoV-2 

antibodies. Whether total antibodies or 

subclasses (e.g. IgM, IgG, or IgA) are the 

ideal measure and which antigen is most 

informative is also debatable [61,62]. 

Several variants of the spike or S protein 

have been utilized in these 

experiments.There is a lack of information 

on the ELISAs at the moment. One study 

showed "strong reactivity against IgG3, 

IgM, and IgA" when testing for spike 

antigens, while also showing "low cross-

reactivity when testing other human 

coronaviruses" [19]. 

 

A point-of-care antibody test for 

simultaneous IgM and IgG detection was 

reported to have 88.7 percent sensitivity and 

90.6 percent specificity by another group 

[63].When samples are taken in relation to 

the commencement of infection, it affects 

the antibody titer. Although research is 

sparse, seroconversion has been found 

anywhere from 8 days to 21 days after 

symptoms first appear [62,64].Findings 

show that units of plasma obtained 14 days 

after resolution of symptoms should have 

high titers of antibodies [65], which is 

consistent with reports from China of high 

titters of anti-SARS-CoV-2 antibodies in the 

overwhelming majority of convalescent 

patients. 

 

One must strike a balance between urgency 

of need and the need for a thoroughly 

validated test and a refined treatment 

technique in the context of a temporizing 

therapy. The FDA controls this ambiguity by 

proposing testing instead of demanding it 

(i.e., defined SARS-CoV-2 neutralizing 

antibody titers, ideally more than 1:320)[66]. 

 

 

 

Optimal dosing and transfusion: 



 

 

Changes in indication (i.e., prevention vs 

therapy) may account for the substantial 

variability in convalescent plasma dosage 

over time. Relevant to the present epidemic, 

a research was conducted in China using a 

single plasma unit (200 mL) [66]. One unit 

is considered for post-exposure prophylaxis 

and one to two units are proposed for 

treatment in the planned clinical studies. The 

antibodies' supposed long-term effectiveness 

remains a mystery.  durations ranging from 

weeks to months [67,68]. The dose of 5 

mL/kg of plasma at a titer of 1:160 was 

chosen based on prior experience with the 

use of convalescent plasma treatment in 

SARS [52]. 

 

 

 

CONCLUSION: 
When conventional treatments, such as antiviral 

drugs or vaccinations, have failed to effectively 

combat a new or reemerging virus, CP offers a risk-

free alternative. The mechanisms of action of IVIg 

and CP were quite similar. Currently, in COVID-19, 

CP's antiviral and immunomodulatory effects are 

being studied. In order to decrease mortality and 

enhance outcomes, COVID-19's physiopathology 

suggests prioritizing severely ill patients above 

critically ill ones. 
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