
Special Issue 1, 2022 Indian Journal of Pharmaceutical Sciences

Review Article

235

*Address for correspondence
E-mail: yunus.tatagar@gmail.com

Yunus Khan et al.: Convalescent Plasma Therapy-A Treatment of Choice for COVID-19

The severe acute respiratory syndrome coronavirus 2 which is the source of pandemic coronavirus disease 
2019 has engulfed almost whole world. This virus was first reported in Wuhan city (China) in December 
2019. Since the discovery of the virus, till today the researchers and scientists have been working to develop 
new vaccines or therapeutic agents against severe acute respiratory syndrome coronavirus 2. However, 
thus far no vaccine has emerged that can be approved to treat or prevent coronavirus disease 2019. Due to 
lack of specific preventative and therapeutic options for the treatment of coronavirus disease 2019, the use 
of convalescent plasma therapy may be of great benefit in the current situation. Previous use of immune 
plasma has resulted in successful treatment of hemagglutinin type 1 and neuraminidase type 1 influenza 
virus, Middle East respiratory syndrome coronavirus and severe acute respiratory syndrome coronavirus 1 
epidemics. In the current scenario raised by coronavirus disease 2019, the convalescent plasma therapy has 
been applied successfully among many patients across various regions. This article presents an up-to-date 
review of existing literature on recovery through convalescent plasma as a treatment of choice, safety and its 
efficacy, possibility and its challenges for the treatment of coronavirus disease 2019.
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The Coronavirus Disease 2019 (COVID-19) pandemic 
infected more than 244 million people with 221 million 
recoveries and 4 953 017 deaths worldwide till 25th 
October 2021[1]. The virus has spread throughout the 
globe and hence it has been declared a pandemic by 
the World Health Organization (WHO)[2,3]. The most 
affected countries being United States of America 
(USA), India and Brazil with a caseload of more 
than 46, 34 and 21 million infections respectively by 
25th October 2021, with many other countries having 
substantial infections.

This pandemic has impacted all public and private 
sectors which have led to global socio-economic 
devastation[4]. The world has responded to this crisis 
with resilience and determination[5]. As of today, there is 
no prescribed vaccine to fight the coronavirus infection, 

though the research and efforts to develop a vaccine are 
going on war footage. It must be borne in mind that the 
development of any vaccine is a lengthy process that 
needs to be followed to ensure the safety and efficacy to 
treat the given disease. However, the current pandemic 
has spread in such a short span of time that the world 
is forced to depend on whatever alternate treatment 
methods are available until a safe vaccine is developed. 
Therefore, countries around the world have limited 
options to tackle this pandemic infection. Governments 
implemented lockdown, instructed to maintain strict 
social and physical distancing, cut trade and travels, 
employees were asked to stay at home or work from 
home, educational institutions were closed to break 
the chain of the infection. This method has been found 
effective in controlling the confirmed cases and death 
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curves in counties such as China, France, United 
Kingdom (UK), Germany, Malaysia and Italy[6-8].

The social distancing within a region or among the 
regions is a method employed even centuries back 
to contain the spread of such diseases. For instance, 
Prophet Mohammad (peace be upon him) about 1400 y 
back instructed people that: ‘‘If you hear of an outbreak 
of plague in a land, do not enter it; but if the plague 
breaks out in a place while you are in it, do not leave 
that place”[9]. The lockdown and social distancing are 
suppressing strategies to contain the cycle of pandemic 
transmission[10]. These strategies are just precautionary 
measures to prevent COVID-19 infections but not a 
cure. However, the public lockdown strategies have 
negative socio-economic impacts; therefore, many 
countries are implementing lockdown exit strategies[11].

Presently there is no particular drug available to cure the 
COVID-19 infection. There are few studies that have 
reported contradictory and inconclusive results about 
Hydroxychloroquine (HCQ) and remdesivir drugs as 
measures to fight the COVID-19[12-16]. Furthermore, 
the role of corticosteroid remains debatable in treating 
lung injuries caused by COVID-19, because of delayed 
clearance of viral load and related complications[17,18]. 
There are few potential therapies such as supportive 
intervention, antiviral therapy, immunomodulatory 
agents and Convalescent Plasma Transfusion/Therapy 
(CPT) or Convalescent Plasma Exchange (CPE) which 
has been reviewed by Li et al.[19]. CPT has emerged as 
a potential treatment for the coronavirus pandemic[20]. 
This paper reviews the recent literature on the use of 
plasma therapy to treat COVID-19 patients.

CONVALESCENT PLASMA (CP)

Blood is made up of four important elements: Red 
blood cells, white blood cells and cell fragments called 
as platelets. The fourth component is a liquid portion 
called as plasma and constitutes nearly 50 % of blood 
volume. The main faction of plasma is circulation 
of proteins, nutrients and hormones in the body. But 
researchers are concerned about the presence of 
antibodies in plasma as a COVID-19 treatment tool. 
When a person with COVID-19 “convalesced” or 
recovers, antibodies to fight the disease are formed in 
the blood plasma to various Severe Acute Respiratory 
Syndrome Coronavirus 2 (SARS-CoV-2) proteins 
within 2-3 w following infection. These antibodies 
can be detected by Enzyme-Linked Immunosorbent 
Assay (ELISA) or other quantitative assays. Blood is 
withdrawn from treated patients and plasma is isolated. 

Furthermore, this isolated plasma is enriched and 
injected into the bloodstream of another infected person 
to treat the infection. It boosts the ability of severe ill 
patients to fight against the virus[21,22].

Currently there is a lot of interest towards the use of CP 
and a high number of ongoing trials are documented 
in terms of research and review publications[23]. In past 
epidemics also the antibody-mediated tools have been 
proved effective in treating the viral infections[24,25]. 
The blood plasma treatment has been used by many 
countries including China but its efficacy levels have 
not been tested through documented clinical studies. 
On 23rd August 2020, the United States Food and 
Drug Administration (FDA) declared Emergency Use 
Authorization (EUA) of CP in critically ill hospitalized 
patients with COVID-19. A typical workflow of the CP 
collection is demonstrated in fig. 1.

A completely recovered patient can donate plasma 
using plasmapheresis technique, otherwise the whole 
blood is collected from the donor and plasma is isolated 
for transfusion. The isolated liquid plasma can be 
preserved for 40 d between temperature of 1° and 6°, 
whereas frozen plasma can be stored up to a span of 12 
mo at −18°, if stored within 24 h of blood collection. 
According to the suggestions the titers of SARS-CoV-2 
Neutralizing Antibodies (NAbs) should be higher than 
1:320, but lower thresholds could also be efficient in the 
treatment. In emergency situations the stored plasma 
can be transfused to the patients without antibody 
testing, later the archived samples can be evaluated to 
confirm levels of NAbs. People with elevated levels 
of antibodies can donate plasma fortnightly being 
their titers remain sufficient. Serum or plasma samples 
(before and after) transfusion should be collected from 
the recipient to perform the hemovigilance.

CP-A POSSIBLE TREATMENT

In the past century, CP treatment has been used as 
armament against the 1918 Spanish flu, polio, measles, 
rabies and hepatitis B with different degrees of 
achievements[26,27]. CP has been used as an alternative 
to treat critical patients in a few countries. The CP was 
even used during the outbreak of SARS as illustrated 
in Table 1[28,29]. Results from case series during the 
previous Middle East Respiratory Syndrome (MERS) 
and SARS coronavirus infections recommended that 
CP is safe and may grant beneficial clinical outcomes 
and rapid viral clearance if administered in the early 
stage of the disease.
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Fig. 1: Flowchart of CP collection

TABLE 1: CP IN CASE OF SARS

Country/Reference Sample size Male/Female Plasma volume Virus clearance Comment

Taiwan[28] 3 1/2 500 ml 1 d All patients recovered

Hong Kong[29] 80 37/43 279.3±127.1 ml -

33 patients has good 
outcome (Discharged 
after 22 d of onset of 

symptoms)
Patients given CP before 

d 14 had a better 
outcome than those 

given plasma after d 14

Keith et al.[30] obtained remarkable results in terms of 
mortality benefit with Therapeutic Plasma Exchange 
(TPE) (47.8 % mortality vs. 81.3 % mortality, p=0.05). 
They concluded that TPE is a promising tool to fight 
the coronavirus but at the same time, they proposed 
randomized trials for further investigations[30]. A pilot 
randomized study is going on to evaluate the safety 
of TPE in adult patients requiring Intensive Care Unit 
(ICU). A summary of randomization, trial status and 
full protocol is available in the letter[31]. The infections 
in India are rising exponentially and the death rate is 
increasing gradually. In India also the immune plasma 
or CP has emerged as one of the hopeful treatments[32]. 
People in Delhi were finding it difficult to get the plasma 
and the situation was getting worse. Hence, recently 
the state government of Delhi has opened plasma 
banks to have a systematic approach to treat the corona 
patients[33]. People with a history of chronic diseases are 
at greatest risk of COVID-19 infection. Pawar et al.[34] 

have proved that CP is a potential treatment for diabetic 
and liver dysfunction patients infected with coronavirus 
without any adverse effects. They too stressed the need 

for randomized clinical trials in their conclusion to 
save valuable lives[34]. There is a case report available 
for two males (56 y old and 46 y old) infected with 
severe 2019 novel coronavirus. Initially, they were 
treated with supportive care and antiviral therapy but 
despite this treatment, their health deteriorated. Their 
health improved after CP infusion clinically and 
radiologically and finally, they got discharged after 
successful treatment. The report concluded that CP 
might be an effective therapy with no adverse effects[35].

The safety of the CP transfusion has been validated 
by Rojas et al.[36]. While discussing the possible 
mechanisms of action of CP and their impact, they 
concluded that CP is safe, effective and beneficial in 
the hope of reducing morbidity and mortality[36]. The 
first report of the use of CP therapy for COVID-19 
in Korea was published in April 2020. It reports 
about two patients who were suffering from severe 
pneumonia with Acute Respiratory Distress Syndrome 
(ARDS). Though there were some limitations, but it 
was concluded that CP showed favorable outcomes 
without causing any negative effects[37]. The case series 
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on hospitalized patients suggested that the chances 
of survival of critically ill patients will improve if 
they were administered with CP in early stage of the 
disease[38]. The early use of CP is being generally 
recommended which is further observed by Zeng et al. 
that during a study of 6 patients, 5 patients who received 
CP eventually died even though they were cleared of 
SARS-CoV-2 before the death[39]. In this case, the CP 
was infused at median 21.5 d whereas the one patient 
who survived received CP on 11th d. Kesici et al.[40] 
recommended that for severely ill patients within 1st w 
of the symptom onset they should be considered for CP 
transfusion[40]. The time of clinical improvement was 

prolonged for the infected persons when they received 
CP later than 7 w after onset[41]. However, the questions 
regarding the exact timing of administering plasma 
during disease period, suitable antibody types and 
dosing remain unanswered. But in all the studies it was 
found that the CP administered in different patients in 
different stages had benefitted the patients in terms of 
clinical improvement in some studies to reducing the 
progression to severe forms, reducing mortality, more 
ventilator free days and better ICU outcomes in other 
studies. The observational studies related to CP are 
shown in Table 2[42-56].

Country/
Reference Sample size Male/

Female
Plasma 
volume Virus clearance Comment

Korea[35]
2 patients
P1: 71/M
P2: 67/F

1/1
500 ml in two 
doses at 12 h 

interval

SARS-CoV-2 was negative after 
d 16 of CP

No adverse reaction during the 
plasma transfusion

Leukocytosis and lymphopenia 
were immediately recovered 

after CP infusion

China[37] 6 patients Age=61.5 
(median) 5/1 300 ml, 

median

1 patient was cleared of 
SARS-CoV-2 on the day of 

transfusion, 4 patients, on the 
2nd d of transfusion and 1 on 
the 3rd d after transfusion

5 out of 6 patients eventually 
died even though they were 
cleared of SARS-CoV-2 before 

death The patient who 
survived was given CP on 11th 
d where as those died were 
infused of CP on median day 

of 21.5

Wuhan, 
China[42]

10 patients
P1: 46/M
P2: 34/F
P3: 42/M
P4: 55/F
P5: 57/M
P6: 78/F
P7: 56/M
P8: 67/M
P9: 49/F

P10: 50/M

6/4 200 ml
The clinical symptoms 

significantly improved within 
3 d

No severe adverse effects 
were observed

The viral load was 
undetectable after transfusion 

in seven patients who had 
previous viremia

Shenzhen, 
China[43]

5 patients
P1: 70/M
P2: 60/M
P3: 50/ F
P4: 30/F
P5: 60/M

3/2
2 consecutive 
transfusions of 
200 to 250 ml

Average 2 d

Out of 5 critical patients 
3 recovered and 2 were in 

stable condition at the time of 
reporting

Cycle threshold (Ct) value 
improved within 1 d after 

transfusion
Four patients who had 

been receiving mechanical 
ventilation and Extracorporeal 

Membrane Oxygenation 
(ECMO) no longer required 
respiratory support by 9 d 
after plasma transfusion

TABLE 2: OBSERVATIONAL STUDIES OF CP IN CASE OF COVID-19 PATIENTS
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China[44]

4 patients
P1: 69/F
P2: 55/M
P3: 73/M
P4: 31/F

2/2

P1
d 18: 200 ml
d 28: 400 ml
d 29: 300 ml

Discharged on 
d 43
P2

d 12: 200 ml
Discharged on 

d 19
P3

d 15: 400 ml
d 23: 400 ml
d 27: 400 ml
d 30: 400 ml
d 32: 200 ml
d 34: 200 ml
d 38: 200 ml
d 41: 200ml

Discharged on 
d 51
P4

d 19: 300 ml
Discharged on 

d 46

It took 3 to 22 d for negative 
Reverse Transcription-

Polymerase Chain Reaction (RT-
PCR) test after transfusion in 3 

patients

The third and fourth cases 
produced anti-SARS-CoV-2 IgG 
approximately 14 d after CP 

transfusion
No serious adverse reactions 

observed, (associated with the 
transfusion of CP)

China[45]

6 patients
P1: 69/M
P2: 75/F
P3: 56/M
P4:, 63/F
P5: 28/F
P6: 57/M

3/3

200 ml of each 
cycle

P1=3 cycles
P2=2 cycles
P3=3 cycles
P4=1 cycle
P5=1 cycle
P6=1 cycle

P1: Throat swab test was 
negative after 10 d of CP

P2 and P3: Throat swab test 
was negative after 8 d of CP

P4: Throat swab test was 
negative after 1 d of CP
P5: Throat swab test was 
negative after 2 d of CP

P6: Patient discharged after 4 d 
of CP days of CP

No adverse reactions were 
observed in the six patients 

during plasma transfusion and 
in the following 3 d
All 6 patients cured

Iran[46] 115 patients 67/48 -

The patients with CP were 
discharged on an average 6.25 
d as against 12.88 d of those 

without CP

Two groups of patients with 
CP (115 patients) and control 

group (74 patients) were 
studied

The death rate among those 
who did not receive CP was 

24.3 %, whereas it was 14. 8 % 
amongst those received CP
Patients were discharged 

within 5 d of admission with 
CP was 28.1 % whereas it was 

merely 8.9 % among without CP

India[47] 10 patients - 200 ml Disappearance of viremia in 7 d Clinical symptoms rapidly 
improved in 3 d

India[48]

452 patients
A total of 52 
institutions 

participated in a 
trial study by Indian 
Council of Medical 
Research (ICMR)

- -

In two groups of 24 patients, 85 
% patients with CP recovered 

as against 60 % in non-CP group
CP implementation at right 
time resulted in decrease in 

hospital stay time, viral load, 
oxygen requirements and time 

till a negative test result

General summery of 36 
participating institutions 
is reported of which 24 

institutions felt that CP was 
effective

It was felt that timing of the 
CP infusion is crucial

It is recommended that 
patients should receive CP in 

5-10 d of diagnosis
In another institution, 

administered CP, 85 % of 25 
patients given plasma, 85 % 

tested negative after 3 d of CP 
transfusion with 11 d hospital 
time as against 16 for non CP 

patients
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China[49] 10 patients 6/4 200 ml

The symptoms in all patients, 
like cough, fever, breathing 

problems and chest pain, got 
relieved in 1 d to 3 d after CP 

transfusion
Upon treating with CP, two 
patients were shifted from 

mechanical ventilation to high-
flow nasal cannula and in one 

patient high-flow nasal cannula 
was stopped. Also, one patient 

was shifted to intermittent 
oxygenation from the previous 
treatment with conventional 

nasal cannula oxygenation and 
continuous oxygenation

All patients exhibited various 
degrees of absorption of 

pulmonary lesions

After CP no major adverse 
reactions were recorded 

Patients had evanescent facial 
red spot

Lymphocytopenia got better 
after transfusion

In 5 patients neutralizing 
antibody titres increased and 
in 4 patients it remained the 
same level after transfusion

3 patients got discharged and 7 
patients got better and ready 

for discharge in CP group

Italy[50] 46 patients 28/18

1 unit=250-300 
ml

24 patients 
got one unit 

of plasma, 21 
got two units 
and 1 patient 
received three 

units

After 7 d of CP infusion the 
Arterial Oxygen Partial Pressure 

(PaO2)/Fractional Inspired 
Oxygen (FiO2) escalated by 112 
units (95 % Confidence Interval 

(CI): 82-142) in survivors 
and the bilateral multilobe 

infiltrates on the chest X-ray 
healed in 23 % of patients 

(95 % CI: 5 %-42 %). Ferritin, 
C-Reactive Protein (CRP) and 
lactate dehydrogenase levels 
all reduced, by 36 %, 90 % and 

20 %, respectively

42 patients tolerated the 
plasma infusion, but 4 patients 

had serious unfavourable 
events

3 patients died within 7 d (on 
d 1, 4 and 6). 2 patients had 

comorbities and the third had a 
low PaO2/FiO2 ratio of 67

40 enrolled patients survived

USA[51] 25 patients 11/14

1 unit=300 ml
24 patients got 

1 unit
1 patient got 2 

units
The 2nd unit is 
given after 6 d

On d 7 after CP, 9 patients (36 
%) got better from baseline, 
13 (52 %) had same condition 
and 3 worsened. 7 of the nine 
improved patients (28 %) got 

discharged
By d 14 after transfusion, 19 

patients (76 %) got better from 
baseline, four patients more 

were discharged, eight patients 
got better from baseline, three 
patients remained same, three 
got worsened and one patient 
died by a condition not due to 

plasma transfusion

No adverse events attributed 
to plasma transfusion occurred 
within 24 h after transfusion. 

One patient developed a 
morbilliform rash 1 d after 
transfusion that lasted for 

several days
The median value for CRP 

reduced from 14.66 mg/dl at d 
0 to 2.9 and 0.45 mg/dl at d 7 
and 14 after CP, respectively
Levels of ferritin that were 

increasing till d 3, got reduced 
by d 7. No significant increase 

in liver enzymes

Argentina[52]

Total 160 patients
80 patients 
receivedCP

80 patients received 
placebo

60/100

250 ml, CP 
or placebo 

administered 
within 72 h 
at the onset 
of symptoms, 
over a period 
of 1.5 to 2.0 h

13 (16 %) patients progressed 
to severe respiratory disease 
in CP group and in 25 (31 %) 

in the placebo group (relative 
risk, 0.52; 95 % CI, 0.29 to 

0.94; p=0.03)
The median time for the 
development of severe 

respiratory disease in the 
CP patients group (15 d; 

Interquartile Range (IQR), 15 
to 15) was longer than that for 
the placebo group (15 d; IQR, 9 

to 15) (p=0.03)

A combined secondary end-
point event (life-threatening 
respiratory disease, critical 
systemic illness and death, 
or any of these outcomes) 

happened in 7 patients (9 %) 
that got CP and 12 patients (15 

%) that got placebo
After 24 h the distribution 
of anti-SARS-CoV-2 serum 

S IgG titres was higher 
concentrations in patients in 
CP group (median log anti-

SARS-CoV-2 S IgG titer, 5.7 IQR, 
4.9 to 6.3) than the patients in 

the placebo group
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Indonesia[53] 10 patients 5/5

3 doses at 2 
d intervals 

(approximately 
3 ml/kg of 

recipient body 
weight)

10-20 ml for 
the first 15 
min, which 
was slowly 

increased and 
completed in 

4 h

All patients got relieved form 
the symptoms, such as fever, 
cough and chest pain, within 
1 to 3 d following the first CP 

transfusion
The median Ct value of 33.2 

(range: 21.5-43.1) before 
transfusion, progressed to 

35.5 (range: 15.4-43.3), 35.1 
(range: 21.0-45.2), 37.1 

(range: 23.8-43.1) and 40.2 
(range: 28.8-49.8) at w 1, 2, 3 
and 4 after the CP transfusion, 

respectively

At w 3, 2 among the 4 
patients with comorbidities 

deteriorated and passed away
At 28 d, 4 patients got 

discharged from the hospital, 2 
treated without supplemental 

oxygenation and 1 treated 
with nasal oxygenation. 1 

patient required mechanical 
ventilation although had 

improved clinical and 
laboratory parameters before
The Neutrophil-to-Lymphocyte 
Ratio (NLR), varied between w 
1 and 3 after CP treatment, but 
got reduced at w 4 in surviving 

patients CRP significantly 
got better in most patients 
compared to earlier levels
A reduction in D-dimer, was 

also seen in most patients after 
transfusion, except in 1 patient

USA[54] 151 patients 200 ml

By the d 14, the in-
hospital mortality in early 
CP participants was 15 %, 
compared to 23 % in their 

matched unexposed cohort
By the d 30, early CP 

participants had in-hospital 
mortality of 38 % compared 

to 49 % in their matched 
unexposed cohort. Broadly, 
early CP participants were 

nearly 50 % less likely to die 
in the hospital in comparison 
to patients in the matched 

unexposed cohort
On the other hand, no 

differences in mortality were 
seen in late CP participants in 
comparison to their matched 
unexposed cohort (Heart Rate 

(HR) 0.98, [95 % CI 0.53 to 
1.83]; p=0.95). Among the late 
cohort, the estimates of 14 d 
and 30 d in-hospital mortality 
were 28 % vs. 29% and 42% vs. 

47%, comparing CP participants 
vs. matched unexposed 
patients, respectively

No sudden transfusion-related 
unfavourable events were 

seen after CP administration 
in any of the cohorts and no 
transfusion reactions seen to 

the blood bank
The early CP cohort patients 
were more days “alive and 

ventilator free” by 30 d post-
index date compared with 
their matched unexposed 

cohort (mean 3.3 d, [95 % CI 
0.2 to 6.3]; p=0.04). There 

were no differences comparing 
CP participants and matched 

unexposed patients in the late 
cohort (mean-3.5 d, [95 % CI-

8.6 to 1.7]; p=0.18)

USA, Brazil[55]
Total 223 patients

150-CP
73-control plasma

200 ml
200-250 ml 
infused over 

2 h

After 28 d mortality was 
significantly lower in patients 

randomized to CP versus 
control plasma (19/150 [12.6 

%] versus 18/73 [24.6 %], Odds 
ratio (OR) 0.44, 95 % CI 0.22-

0.91, p=0.034)

Serious adverse events 
occurred in 39 (27 %) patients 
who received CP and 26 (36 %) 
patients who received control 

plasma
The median titer of anti-SARS-
CoV-2 neutralizing antibody in 

infused CP units was 1:160 (IQR 
1:80-1:320)

Austria[56]
Total 120 patients

48-CP
72-no CP

12/26 400 ml CP d 1, 
200 ml d 2

CP participants had a better 3 
mo survival than the others

The 30 d ICU overall survival 
was 69 % in CP group and 54 % 

in non-CP group

Note: *P means patient; *day indicates the onset of CP from the date of hospitalization
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EFFICACY AND SAFETY

It is a fact that there is no approved specific drug or 
vaccine for the treatment of coronavirus patients. This 
problem of non-availability of specific treatment is 
multiplied when the person infected by COVID-19 has 
history of chronic disease or severely ill. Therefore, it is 
an urgent need to look for alternate methods for treating 
the COVID-19 patients especially severely ill patients. 
CP may be the potential treatment for rescuing from 
the deadly disease. Nevertheless, its risks and benefits 
are still unclear as of now; a pilot study was conducted 
with the inclusion of three hospitals with 10 patients. 
The aim of the study was to explore the viability of 
CP treatment. The study showed the treatment is fine 
tolerated besides improved clinical outcomes[49].

The present coronavirus pandemic situation is of great 
uncertainty and utmost care must be taken not to harm 
the patient that is the fundamental principle of “first 
do no harm” must be practiced. Employment of TPE 
with plasma received from the donor might be both 
efficient and harmless[57]. There is one case report 
which has used the combination of CP and HCQ for 
the first time. The results suggested that the combined 
therapy is non-optimal and specific treatment must be 
explored to treat the infection[58]. Some reports have 
cautioned about employing the CP therapy without 
reviewing and analyzing the quality of existing data 
because “We are not sure”[59]. A study was conducted 
at the infectious disease department, Shenzhen hospital 
China on five critically ill patients with COVID-19 
infection. It was found that the CP therapy is helpful 
in fighting the virus but the conclusion precludes a 
definitive statement regarding the efficacy of this 
treatment because this method needs evaluation in 
randomized clinical trials[42]. To date many patients 
around the world have received CP therapy, specifically 
in the US around 72 000 patients have received it. 
According to the initial safety data published for 5000 
patients receiving CP in the US, it was found that the 
incidence of severe unfavorable events was less than 1 
%[60]. Another study in US found CP to be a safe option 
for treating patients with severe COVID-19 disease[51]. 
A randomized clinical study in Argentina found that the 
early administration (within 72 h after the onset of mild 
symptoms) of high titer CP (>1:1000 Immunoglobulin 
G (IgG)) in mild COVID-19 infected old age patients 
reduced the progression to severe forms[52] though 
clinical improvement has also been observed in patients 
with moderate and severe infections in Indonesia 
after CP treatment, but the results could not be solely 

attributed to CP treatment[53]. But like wise in a study 
on moderate to severe COVID-19 patients in US it 
was that the early administration of CP (within 6 d of 
hospitalization) improved the outcomes along with more 
30 d alive and ventilator free days[54]. A randomized 
clinical study in US and Brazil on hospitalized patients 
with severe COVID-19 had significantly less mortality 
after the CP treatment in comparison to the patients that 
had received control plasma[55]. Similarly in a study 
on severely ill and immunocompromised COVID-19 
patients admitted to ICU with acute respiratory failure, 
CP treatment improved the ICU outcomes[56].

POSSIBILITIES AND CHALLENGES

A review of the literature summarizes that in the absence 
of any specific treatment for the corona pandemic, 
transfusion of CP has emerged as an effective and safe 
strategy for treating critically ill patients. In order to 
obtain complete benefit of this potential treatment 
option, there are several critical problems and challenges 
that need to be illuminated. Generally, CP has been 
employed for increasing the survival rate of the patients 
but at the same time, there are some critical issues that 
need to be addressed by the research fraternity[61,62].

The therapeutic efficacy of CP in COVID-19 patients 
is evaluated by the level of circulating SARS-CoV-2 
Neutralizing Antibody Titer (NAT). An experimental 
study on SARS established that particularly IgG 
begins to rise about 3rd w after onset and reached to 
the maximum at 12th w[63]. Moreover, another research 
on influenza recommended that CP with a NAT level 
of more than 1:160 decreased the mortality rate[64]. 
There are certain limitations of procuring CP such as 
age, weight, health status, patient consent, the required 
amount; the ratio of convalesced patients to those who 
need it causes the shortage of CP. As a result, the source 
of CP restricts its extensive use, particularly in nations 
that are in the acceleration phase of COVID-19.

The following are the few challenges that need rigorous 
scientific strategies in order to avoid the harms and 
benefit the patients and the overall safety and efficacy 
of CP therapy. Development of an immune response 
may cause cytokine storm[41,65]; CP strategy may lessen 
serum cytokine response[66]; risk of hyper-immune 
attacks[67]; high costs, troublesome logistics, lack 
of randomized controlled trials, lack of information 
on virus variability and mutations, short duration of 
the effect due to passive immunization[24]; risks of 
paradoxical worsening[67,68].
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“A mistake repeated consciously is a decision”. Sunny 
Dzik has reminded the importance of “study first before 
wide-scale implementation” failure to do so may harm 
the patient as well as the entire health care system in 
general and the overall worldwide health care response 
to the pandemic. He has reviewed the four areas of 
potential concerns in his research[69]. 

CONCLUSION

The current articles provide an updated overview of 
CPT to treat the patients suffering from COVID-19. It is 
found that the CP care can provide effective and timely 
alternative till vaccines and the treatment protocols 
are fully established. CP therapy may be a curative 
treatment of choice for early COVID-19 patients who 
do not require mechanical ventilation and may reduce 
the mortality in moderately/severely affected patients. 
However, it requires more clinical studies with larger 
sample size covering different parameters to further 
establish its usefulness.
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