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Abstract

With the irruption of unknown respiratory disease in Wuhan, China, in December 2019, a novel corona virus, Severe Acute 
Respiratory Syndrome Corona Virus-2 (SARS-CoV-2), aroused the eye of the whole world and therefore the World Health 
Organization declared SARS-CoV-2 as public health emergency of international concern in China. Corona virus COVID-19 
has affected 213 countries and territories around the world and 2 international conveyances as of June 1, 2020. 62,88,301 
cases, with 3,74,327 deaths has been reported as of June 1,2020. Currently, no specific vaccine, antivirals or monoclonal 
antibodies available for COVID-19, although some drugs are in rapid development and may be available in a short time. 
Human convalescent serum is an alternative option for COVID-19 disease prevention and treatment that could be available 
as sufficient numbers of people (28,58,645) have recovered and are eligible to donate serum containing immunoglobulins. 
Administration of antibodies to the susceptible person against an exposed agent for the prevention or treatment an infectious 
disease because of that exposed agent is called Passive antibody therapy. Thus, passive antibody administration is the only 
means of providing immediate immunity to susceptible persons. This review focused on Convalescent Plasma which reduces 
mortality and appears to be safe. So, we suggest a well designed clinical trial should be conducted in this context.
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Abbreviations: SARS-CoV-2: Severe Acute Respiratory 
Syndrome Corona Virus-2; WHO: World Health Organization; 
SARS-CoV-1: Severe Acute Respiratory Syndrome Corona 
Virus-1; MERS-CoV-1: Middle East Respiratory Syndrome 
Corona Virus-1; H1N1: Influenza A virus; CP: Convalescent 
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Introduction

A group of unrevealed pneumonia patients was found in 
December 2019 in Wuhan, China, caused by a new corona 
virus (nCoV), which was provisionally titled as 2019 novel 

corona virus (2019-nCoV) by the WHO on 7th January 2020 
[1]. The virus was later renamed as Severe Acute Respiratory 
Syndrome corona virus 2 (SARS-CoV-2), and the disease which 
it seeds was called as corona virus Disease 2019 (COVID-19). 
Corona virus COVID-19 has affected 213 countries and 
territories around the world and 2 international conveyances 
as of June 1, 2020. 62,88,301 cases, with 3,74,327 deaths 
has been reported as of June 1, 2020 [2]. No specific 
antiviral agents targeting the novel virus has been approved 
until now, while some drugs under investigation, such as 
remdesivir and lopinavir/ritonavir [3,4]. The management 
of lung injury due to COVID-19 is controversial, because 
clearance of viral infection is late and has complications [5-
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7]. The vaccine and antiviral drugs are not available to treat 
of COVID-19 therefore it is crucial to develop strategy for 
COVID-19 management. The patients are managed mainly 
by providing supportive treatments. Combination of low-
dose systematic corticosteroids, anti-viral and atomization 
inhalation of interferon has been advised as therapeutic 
option for management of severely ill COVID-19 patients [8]. 
The immune system makes antibodies, (proteins that attach 
to virus and hinder the infection) to fight with viruses. When 
a person’s body develops antibodies responding to infection 
or on vaccine administration, it’s called active immunity. It 
takes about 7-14 days for initial increase in development of 
active immunity. Active immunity against some viruses and 
vaccines may last decades or even lifelong. Convalescent 
plasma (CP) also called passive immunotherapy is chosen if 
particular vaccines or drugs are not available for emerging 
infection and disease related. Arabi et al tested the feasibility, 
efficacy and safety of convalescent plasma therapy clinically 
in critically ill MERS patients and found that convalescent 
plasma do have immunotherapeutic strength for managing 
MERS-CoV infection. Additionally, it’s been reported that CP 
collected from patients recovered from SARS is effective for 
managing other SARS patients. World Health Organization 
(WHO) under Blood Regulators Network suggested the 
use of CP or serum when vaccines and antiviral drugs were 
unavailable for an emerging virus. CP can be collected from 
COVID-19 patients who had recovered and had gained 
humeral immunity against the virus. CP contains huge amount 
of Neutralizing antibodies which can neutralize SARS-CoV-2 
and eradicate the virus from blood and pulmonary tissues 
[9].

Many research papers published in the last few months 
and the record setting leaps in vaccine development have 
not been fast enough to keep up with the blistering speed of 
the ongoing pandemic. This visualization contains that CP is 
an alternative for the prophylaxis and therapy of COVID-19 
infection which could be readily available when ample 
numbers of peoples recovered are present and can donate 
serum that contains immunoglobulin. This review will 
highlights the key role of convalescent plasma as a potential 
therapy in finding therapeutic options for novel virus and 
therefore counters its damaging effects.

Diagnostic Techniques of Covid-19

Reverse- Transcription Polymerase Chain Reaction (RT-
PCR)

Polymerase Chain Reaction (PCR) is very common 
technique and is now used to detect SARS- CoV-2 for 
existence of viral RNA. In RT-PCR, sample from nose or throat 
is collected as swab and proteins, fats and other molecules 
are removed from sample to leave only RNA using reagents. 
Sample is then kept in test kit, and the enzymes present in 

the kit copy RNA into DNA, which is then enlarged which 
allows detection of virus by PCR machine which cycles the 
temperature so that around 35 billion viral DNA copies are 
made from every original single viral RNA strand. Fluorescent 
markers are used which binds the amplified DNA and 
produces light, which is read by machine to produce result. 
The result is decided based on threshold of the intensity of 
light.

Loop-Mediated Amplification (Lamp)
LAMP is similar in process to RT-PCR but a constant 

temperature of 60-65 degree Celsius is required instead 
using temperature changes series for producing viral RNA 
copies. In LAMP, sample is collected using swab from throat 
or nose, the viral RNA present in the sample is transformed 
to DNA for copying. The viral DNA is then amplified by LAMP 
technique and reagents are then detected when the reaction 
mixture becomes cloudy attributable to production of 
chemical called magnesium phosphate. The cloudiness can 
be seen by naked eyes, so allows easy diagnosis of COVID-19.

Lateral Flow (Colloidal Immune Chromatography)
This test is used to detect antibodies to disease and 

antigen in patient blood. In this technique, a drop of patient’s 
blood is collected either from vein or small prick and kept 
on a spongy pad present in the test kit. Few drops of diluting 
fluid called buffer are the added to help blood sample to move 
across the kit. As blood moves through device, antibodies 
anti to SARS-CoV-2 if present in sample gets attached to 
reagents in the device, arresting antibodies on the test and 
control lines. This capturing and binding process results in 
color change along the test and control lines visible by eye 
producing one, two or three lines which depends on the 
antibody type present (IgM or IgG).

Enzyme Linked Immune Sorbent Assay (ELISA)
This test uses enzyme linked to antibodies that can 

attach the molecule that is being tested for and cause color 
change that is measured by specialized mechanism. The 
strength of the colour change decides the result. This test can 
both detect antigen and antibody in blood sample [10].

Passive Antibody Therapy

Passive antibody therapy refers to administering 
antibodies against pathogen to exposed individual for the 
prophylaxis and treatment of disease due to that pathogen. 
Active vaccination needs the initiation of immune response 
which requires time for developing and differs based on 
recipient of the vaccine. Thus, administering passive antibody 
is last option for provision of immediate immunity to exposed 
persons. The history of passive antibody treatment goes 
back to the 1890s, when the only means for curing certain 
diseases caused by infections before the antimicrobial 
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therapy in the 1940s developed [11,12]. Experience from 
previous epidemics with other corona viruses, such as SARS-
CoV1, reveals that convalescent sera possess neutralizing 
antibodies to the relevant virus [13]. In SARS-CoV-2 case, 
the passive antibody treatment would arbitrate protection 
by viral neutralization. Other possible mechanisms for 
protection may be phagocytosis or antibody dependent 
cellular cytotoxicity. Human convalescent sera collected 
from person who has been cured from COVID-19, mAbs, or 
preparations made in some animal hosts like genetically 
engineered cows which generate human antibody are the 
probable source of antibody for SARS-CoV-2 [14]. Various 
preparations will be under development soon, but for instant 
use, antibody found in human convalescent sera is only 
available presently. The donors for CP will increase as more 
peoples get infected with COVID-19 and recover. Passive 
antibody treatment is more effective if used for prophylaxis 
rather than management of disease. When considered of 
management, antibody will be most effective if given soon 
after the symptoms start. The variation in effectiveness is 
seen and reason is not understood but can be considered that 
passive antibody exerts its effect by counteracting the initial 
inoculums, which will be much smaller than established 
disease [15]. Another explanation is that antibody exerts its 
effect by modifying the inflammatory response, and is easily 
achieved during the initial immune response, a stage that 
may be asymptomatic [16]. For example, in pneumococcal 
pneumonia, passive antibody therapy showed high 
effectiveness when given soon after the symptoms onset, 
and when delayed past the third day of disease, benefit was 
not observed [17]. The antibody should be administered in 
sufficient amount to be effective; antibody administered to an 
exposed person, circulates in the blood, reaches tissues, and 
provides protection against infection. The protection can be 
effective for weeks to months and depends on composition 
and amount of immunoglobulin administered [18].

Historical Experience of Convalescent Plasma 
Use against Corona Virus Diseases

Two other epidemics with corona viruses have been seen 
in the twenty-first century associated with high mortality, 
SARS1 in 2003 and MERS in 2012. MERS became endemic in 
the Middle East and activated a secondary crucial outbreak 
in South Korea but SARS1 epidemic was suppressed. 
The absence of specific treatment and high death rate in 
both outbreaks led to convalescent serum use. One study 
involved 80 SARS patients for treatment in Hong Kong. 
Before day 14, the patients being treated showed improved 
prognosis as they were discharged from hospital before day 
22, and consistency with the notion was seen that earlier 
administration is most effective. Additionally, improved 
prognosis was seen at the time of treatment in PCR positive 

patients but negative serologically for corona virus [19]. 
Some unreliable information on the convalescent serum 
use in critically ill persons are also available. In Taiwan, 3 
SARS patients were administered with 500 mL convalescent 
serum which resulted in alleviation in serum virus titer, and 
all 3 survived [20]. In South Korea, three MERS patients were 
managed using convalescent serum, and only 2 patients 
developed neutralizing antibody in their serum [21]. The 
latter study highlighted a question in using convalescent 
sera that some who get cured from viral disease may not 
have high titers of neutralizing antibody [22]. Consistent 
with this point, convalescent sera of 99 SARS patients were 
analyzed and it was revealed that neutralizing antibody was 
developed in 87 patients, with a geometric mean titer of 1:61 
which suggested that decline in antibody is seen with time 
and/or few patients produces high-titer responses [23-25].

Effectiveness of Convalescent Plasma therapy 
with COVID-19

The pilot study conducted by the Kai Duan et al at 
different hospitals of China from January 23 to 19th 
February, 2020, involved ten critical COVID-19 patients to 
evaluate the effectiveness of therapy with CP [26]. 10 severe 
COVID-19 patients (6 males and 4 females) were involved 
and were transfused with CP. The average age was 52.5 years 
and the average time between symptoms onset to hospital 
admission and transfusion of CP was 6 days. Fever, cough 
and breathlessness are mostly seen symptoms at disease 
onset. When effectiveness of CP treatment in COVID-19 
was explored, single dose of 200-mL CP administration was 
tolerated in well manner, and significant improvement were 
seen with the rise in saturation of oxyhemoglobin in 3 days, 
accompanied by neutralization of viraemia rapidly. After 
the transfusion, every patient had serum SARS-CoV-2 RNA 
negativity, raised oxygen saturation, lymphocyte counts, and 
improved liver function and C-Reactive Proteins. This study 
revealed reduction in inflammation and exaggeration of the 
immune system by antibodies present in CP and mortality 
rates were 0% (0/10). Major adverse effects were not 
observed and no plasma related risk like pulmonary injury, 
antibody dependent infection and transfusion related acute 
injury was seen. Therefore, treatment with CP showed 
potential therapeutic effect and had low risk in treating 
severely ill COVID-19 patients. A dose of CP containing 
high amount of neutralizing antibodies can alleviate the 
viral load rapidly and improves clinical outcomes [25]. We 
also evaluated the study conducted by Shen et al in which 
involved five critical COVID-19 were treated using CP from 
recovered individuals in the Shenzhen Third People’s 
Hospital, China. All 5 patients had severe respiratory failure 
and were on mechanical ventilation. Four patients without 
any other diseases were administered with CP around 20th 
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day of hospitalization and patient who had hypertension and 
mitral valve insufficiency were transfused on 10th day. IgG 
and IgM anti– SARS-CoV-19 antibodies were demonstrable in 
the donor plasma which neutralized the virus when in vitro 
culture study was conducted. While these patients were also 
continuously receiving lopinavir/ritonavir and interferon 
as antiviral therapy, CP use might have contributed to 
their recovery as health status of all patients improved after 
1 week of transfusion, as body temperature was normalized 
as well as Sequential Organ Failure Assessment scores and 
PAO2/FIO2 ratio were improved evidencing the above 
statement. In addition, increase in the patients neutralizing 
antibody titers was observed and respiratory samples were 
tested negative for SARS-CoV-2 between 1 and 12 days after 
transfusion [27].

How Convalescent Therapy Works?

One of the hopeful treatments that have emerged is CP, 
or immune plasma. The CP therapy uses antibodies obtained 
from recovered COVID-19 patients. These antibodies develop 
as body’s natural immune response infective agents (e.g. 
novel corona virus). These antibodies possess high specificity 
to the infective agents and eradicates new corona virus from 
the body of patients [27]. Once the patient recovers, the 
blood is obtained so that antibodies present can be used for 
therapy of other infected patients as shown in fig.1. Once 
proven safe, obtained blood is processed to extract plasma 
which contains antibodies. The plasma rich in antibody, 
after extraction is then transfused into infected patients as 
a post-exposure prophylaxis. Antibodies derived from CP 

may neutralize a virus by inhibiting replication or by binding 
without interfering with viral replication [27,28]. A patient 
treatment with infectious disease generates antibodies 
that might protect against later infections with the same 
microorganism. This acquired immunity when it can be 
prevented from the infection by giving serum to those at risk 
of infection. CP, a post-infection treatment, has had shown 
limited and moderate success in China, previously for MERS 
and SARS-1 for COVID-19, and could serve as a short-term 
solution to suppress global mortality rates. As the number of 
infections of COVID increases, the CP of infected patients may 
be donated or harvested for concurrent treatment or future 
use until an effective antibody is found [27].

Risks and ethical considerations of CP 
therapy

Human immunoglobulin therapy has been associated 
with significant raise same-day thrombotic event risk (0.04 
to 14.9%) [29] which indicates the need for studying the 
efficacy of early intervention treatment with CP or SARS-
CoV-2-specific hyperimmune globulin in acute respiratory 
disease patients in this outbreak. The basic biological 
information of SARS-CoV-2 may better reflect the circulating 
virus in the population and could be a valid treatment option.

Lack of high quality studies and proper donor selection 
are other issues that must be considered. The production and 
the use of convalescent plasma must be carried out based on 
precise ethical and controlled [30, 31].

Figure 1: Schematic representation of the use of convalescent sera for treatment of Corona virus.
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Conclusion

The epidemic of severe acute respiratory syndrome 
corona virus 2 (SARS-CoV-2) originating in Wuhan, China, has 
rapidly spread worldwide currently, antiviral agents specific 
to novel virus has not been approved whereas drugs like 
remdesivir and lopinavir/ritonavir are under investigation. 
Therefore the use of passive antibody therapy for COVID-19 
makes sense, as it’s available immediately and can be tried 
on people. Evidence shows that CP therapy possesses a 
significant therapeutic effect and is associated with lower 
risk in the treating critical COVID-19 patients. Single dose of 
CP with adequate amount of neutralizing antibodies reduces 
the viral load rapidly and improves clinical outcomes. 
Therefore, considering the possible seriousness and high 
fatality rate of SARS-CoV-2, its necessary to provide as many 
people as possible a chance to get safe and effective products 
that could save their lives. It will be worthy to study the 
safety and efficacy of CP transfusion in SARS-CoV-2-infected 
patients with the context of a well designed clinical trial 
and efforts should be given to not only feasibility of the CP 
therapy but also on facilitating access to widespread and 
affordable treatments, especially in developing countries.
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