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Abstract: December 2019 marked the emergence of a new deadly strain of the coronavirus 
family which unleashed an unprecedented pandemic named the coronavirus disease 2019 
outbreak (COVID-19) upending lives all over the world. We still do not have drugs or 
vaccines that specifically target this vile virus. Hence, the need to find alternative therapeutic 
options is to optimize recovery and reduce the viral load due to COVID-19. Convalescent 
plasma (CP) therapy is a potential therapeutic option being explored all over the world. In 
this study, we reviewed all relevant publications that mentioned the use of plasma therapy. 
Out of the 61 articles, eight publications specifically explored CP therapy in severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2) patients and were studied in detail during 
this review. The plasma collected from convalescent COVID-19 patients contains neutralis
ing antibodies which show potential benefit in reducing viral load and accelerating viral 
clearance with negative reverse transcriptase polymerase chain reaction (RT-PCR) test 
reports. The concentration of neutralising antibodies also increased post CP therapy. 
Improvement in clinical symptoms like fever, cough and dyspnoea was also reported. 
Radiological findings before and after CP therapy showed reduced ground glass opacities 
and resorption of pneumonia in several SARS-CoV-2 patients. Laboratory parameters also 
showed improvement as lymphocyte counts increased, and markers of inflammation like 
C-reactive protein (CRP), alanine aminotransferase (ALT) and aspartate aminotransferase 
(AST) reduced after plasma therapy. There were no adverse reactions reported in any of the 
studies reviewed. However, potential adverse reactions cannot be ruled out like circulatory 
overload and anaphylaxis. Lack of large-scale clinical trials on CP therapy is a major 
shortcoming before this therapeutic modality starts being extensively used.
Keywords: convalescent plasma, sars-cov-2, coronavirus outbreak, COVID −19, 
convalescent plasma therapy, neutralizing antibodies, plasma therapy

Introduction
A new coronavirus surfaced in Wuhan, China, in December 2019. This virus was named 
Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) and is known to 
infect the respiratory tract in humans and leads to Coronavirus Disease 2019 (COVID- 
19). Studies have reported that SARS-CoV-2 is a beta coronavirus intricately linked to 
the Severe Acute Respiratory Syndrome (SARS) virus.1 COVID-19 has 2,074,529 
cases confirmed and 139,378 deaths globally as of April 17, 2020.2

No specific treatment has been proven to be effective for SARS-CoV-2 infection 
to date.3 Complications of acute respiratory disease syndrome (ARDS), multiorgan 

Correspondence: Ishita Ray  
Madan Mahal Hospital, Prem Nagar, 
Nagpur Road, Jabalpur, Madhya Pradesh 
482001, India  
Tel +918959393344  
Email ishitaray94@gmail.com

submit your manuscript | www.dovepress.com International Journal of Clinical Transfusion Medicine 2020:8 7–21                                            7

http://doi.org/10.2147/IJCTM.S269691 

DovePress © 2020 Ray et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php 
and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work 

you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For 
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

International Journal of Clinical Transfusion Medicine                          Dovepress
open access to scientific and medical research

Open Access Full Text Article

In
te

rn
at

io
na

l J
ou

rn
al

 o
f C

lin
ic

al
 T

ra
ns

fu
si

on
 M

ed
ic

in
e 

do
w

nl
oa

de
d 

fr
om

 h
ttp

s:
//w

w
w

.d
ov

ep
re

ss
.c

om
/

F
or

 p
er

so
na

l u
se

 o
nl

y.

http://orcid.org/0000-0001-8250-535X
http://orcid.org/0000-0002-7529-4109
http://orcid.org/0000-0001-6068-0798
http://orcid.org/0000-0002-7935-8579
mailto:ishitaray94@gmail.com
http://www.dovepress.com
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
http://www.dovepress.com/permissions.php
http://www.dovepress.com


failure including acute kidney injury and heart injury (viral 
myocarditis), as well as sepsis have been identified in 
critically ill COVID −19 patients.4 Hence, the need of 
the hour is to accelerate the process of finding effective 
therapeutic modalities to mitigate the outbreak caused by 
COVID-19.

Current treatment modalities like Chloroquine and 
Hydroxychloroquine, antiviral drugs like Lopinavir- 
Ritonavir, new drugs like Remdesivir, corticosteroids 
accompanied by antibacterial therapy have failed to bring 
down death rates and proven to be ineffective in critically 
ill patients. World Health Organization (WHO) advises 
against the use of corticosteroids.5 In a systematic review 
of corticosteroid use in patients with SARS, it was 
observed that they cause more harm than benefit.6 

Lopinavir and Ritonavir were not observed to cause any 
outstanding benefit in patients.7 A recent paper reported 
that Remdesivir and Chloroquine have an inhibitory effect 
on the growth of SARS-CoV-2 in vitro.8 An early clinical 
trial conducted in COVID-19 Chinese patients showed that 
when compared to the control groups Chloroquine had 
a promising effect in viral clearance and significantly 
improved patient clinical condition.9,10 However, it 
seems to be an ineffective treatment option in a critically 
ill patient.

This warrants the need for better treatment options for 
COVID-19. One such option currently being explored and 
showing good results is convalescent plasma (CP) therapy. 
CP or immunoglobulins have been the last hope in critical 
patients who failed to improve despite treatment. Patients 
receiving convalescent plasma therapy have been studied to 
have early discharge from the hospital in addition to a lower 
mortality rate. The Spanish influenza (1918–1920 pandemic) 
was the first viral infection to show the potential effect of 
convalescent blood products in clinical studies.11 Cheng et al 
2003 study of SARS patients in Hong Kong showed that 
patients receiving CP before day fourteen of infection had 
a higher discharge rate by day 22.12 Based on the genomic 
similarity between SARS and SARS-CoV-2 and the success 
of using convalescent plasma for SARS, it was examined as 
an option. The first of these studies done on SARS-CoV-2 
patients was done by Shen et al; they found decreased or 
negative viral loads within 12 days after transfusion along 
with increased SARS-CoV-2 specific ELISA and neutraliz
ing antibody titers. In addition, ARDS resolved in four of the 
five patients 12 days post plasma therapy.13 Another study 
done by Tan et al reported that one of their cases with long 

drawn out infection showed rapid improvement after 
infusion.14

In this article, we reviewed all published literature 
using CP therapy for the treatment of SARS-COV-2 and 
examined its effectiveness in treatment and its impact on 
the recovery period of infected patients.

Materials and Methods
Search Method and Strategy
The literature search was performed up to May 2020, using 
the keywords: COVID-19, coronavirus, convalescent 
plasma, convalescent plasma therapy, SARS-CoV-2, SARS, 
Middle Eastern Respiratory Syndrome (MERS), plasma 
infusion, and their combinations. The MeSH keywords 
used were Coronavirus, SARS Virus, Plasma, COVID-19, 
SARS-Plasma, Plasma-COVID-19, Coronavirus-Plasma. 
We searched on databases like PubMed, Google scholar, 
and Scielo. There were no constraints on the publication 
date. References were managed using Mendeley. The figure 
was created using Biorender.

Study Selection
All studies and study designs that describe CP therapy and 
its usage were included. We included articles with informa
tion on other infectious diseases too such as SARS, MERS, 
and Ebola Virus Disease (EVD) to derive comparative infor
mation. Also, we selected the reports of some cases in which 
CP was used. Finally, we selected 61 articles. Out of the 61 
studies, eight were found that were pertaining to the use of 
CP in SARS-CoV-2. All patient data were included irrespec
tive of gender, age, or location.

Ethical Issues
As patients were not directly involved, ethical approval 
was not requested.

Statistical Analysis
Statistical analysis was unnecessary, as this is a traditional 
review.

Results
The literature search produced 61 relevant publications in 
the PubMed database. Out of the 61, eight publications 
were pertaining to the use of CP in SARS-CoV-2 patients.

In a pilot study of 10 critical COVID-19 patients by 
Duan et al, a single dose of 200 mL of CP with neutraliz
ing antibody titers above 1:640 was administered to ten 
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critical COVID 19 patients, along with full standard sup
portive treatment and antiviral agents, which resulted in 
a rapid increase in neutralizing antibodies to 1:640 in five 
of the cases, whereas the other four cases maintained 
a high level (1:640) of antibodies culminating in the dis
appearance of viremia in seven days.15 A drastic decrease 
in viral load was observed in other studies too following 
plasma infusion.14,16 Improvement in oxygen saturation 
was observed in most patients after CP therapy, and there 
were mentions of critically ill patients being weaned from 
mechanical ventilation and put on high flow nasal 
cannula.15,16 Resorption of pneumonia and lung infiltrates 
was seen on Lung Computerized Tomography (CT) scan 
post plasma therapy.17 Fever subsided with normal body 
temperature measured within three days in four of five 
critically ill patients, the Sequential Organ Failure 
Assessment (SOFA) score decreased, and (PAO2)/(FIO2) 
increased after plasma therapy where (PAO2) stands for 
partial pressure of arterial oxygen and (FIO2) stands for 
percentage of inspired oxygen.13

Normalization of routine laboratory criteria and pul
monary function improvement was observed in all studies. 
Lymphocytopenia was found to be an important index for 
prognosis in COVID-19.15 Lymphocyte counts increased 
in most patients post plasma therapy, whereas most 
Inflammatory markers like C-reactive protein (CRP) and 
markers of liver dysfunction decreased.15,16

No adverse events during plasma infusion were recorded 
in any of the studies included in this review.15–18 However, 
adverse transfusion reactions like anaphylaxis, circulatory 
overload, and especially dangerous ones like Transfusion 
Related Acute Lung Injury (TRALI) should never be ruled 
out as a disadvantage of this therapy along with the risk of 
transmitting the pathogen during plasma transfusion.18,19 

The effect of other concomitantly given therapeutic modal
ities like antiviral drugs and corticosteroids cannot be totally 
ruled out.15 The number of antibodies of the donor given to 
patients during plasma therapy is yet to be standardized.16 

Antibody-dependent enhancement [ADE] of infection has 
also been quoted as a limiting factor for passive and active 
immunization schedules. It is known to account for the 
severity of COVID-19 cases.20 Lack of large-scale trials 
was a major limitation cited by most of the 
publications.13,17,21

Discussion
A novel pneumonia caused by a newly emerging deadly 
virus called SARS-CoV-2 first emerged in the province of 

Wuhan, China, in December 2019. It was declared the 
COVID-19 pandemic by the WHO.22–24 The most com
mon symptoms are fever, cough, and fatigue. Other asso
ciated symptoms include sputum production, headache, 
haemoptysis, diarrhoea, dyspnoea, and lymphopenia.25 

CT scan of the lung showed bilateral pulmonary involve
ment in 98% of cases, with the typical findings being 
multiple areas of consolidation and bilateral ground-glass 
opacity.26 Also, many reports suggested that person-to- 
person transmission is the most important route for 
spreading COVID-19 infection. Currently, contact tracing, 
extensive social distancing and quarantine measures are 
being encouraged to control the current outbreak of 
COVID-19 in different countries.25,27 The epidemic 
which was initially limited to China was declared 
a pandemic according to WHO on March 11, 2020.25 

The COVID-19 pandemic has caused 25,842,652 cases 
worldwide and caused 858,629 deaths.28 The United 
States of America itself has seen 6,011,042 cases and 
183,610 deaths, with New York being the hardest hit 
state as of September 03, 2020, with 32,972 deaths.28 

The exponentially growing number of patients presenting 
to hospitals is burdening the current healthcare system like 
never. The case rate fatality is 2.2%.26 Management to 
date has been mainly supportive.29 Some drugs in the 
investigational stage, including Remdesivir and 
Lopinavir/Ritonavir, are being studied as potential thera
peutic modalities.8,30 Remdesivir was reported to show 
promise as an antiviral therapy due to good results seen 
in a single patient in the USA; however, randomized 
controlled trials are ongoing to ascertain efficacy and 
safety.31 Remdesivir is also known to reduce the viral 
titer of mice infected with MERS-COV has been in the 
news lately.32 Interferon-alpha (IFN-alpha) at a dose of 
5 million units twice a day through inhalation and ritona
vir/lopinavir (400 mg/100 mg, twice a day, per oral) are 
recommended as antiviral therapy for the novel COVID- 
19 according to current guidelines.33 A study reported that 
all Chinese experts are recommending that all patients 
suffering from various stages of COVID-19 from most 
severe, moderate to mild pneumonia and without any 
comorbidities or contradictions to the usage of chloro
quine, be treated with Chloroquine (500 mg) taken twice 
a day per orally for 10 days.34 Another study reports the 
synergistic effect when Azithromycin is also combined 
with Hydroxychloroquine.35 Corticosteroid like 
Dexamethasone as a treatment for COVID-19 lung injury 
is controversial due to complications and delayed 
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effect.5,36 However, according to a trial conducted 
recently by Horby et al, treatment with dexamethasone at 
a dose of 6 mg once daily for up to 10 days reduces 28-day 
mortality in patients with COVID-19 who are receiving 
respiratory support. No benefit was found among patients 
who did not require oxygen.37

No effective vaccine or specific antiviral drugs are 
available; therefore, an alternative treatment method for 
COVID-19 is indispensable, especially among the criti
cally ill.

CP collected from recovered patients has been an age- 
old therapeutic modality for various past epidemics. It has 
proved especially useful against viral infections.29 

According to the Food and Drug Administration (FDA) 
of the United States, plasma from convalescent patients 
containing antibodies to the newly emergent coronavirus 
or the SARS-CoV-2 is being explored as a treatment mod
ality for patients inflicted by the novel coronavirus. The 
Spanish influenza (pandemic of 1918–1920) was the first 
viral infection for which convalescent blood products were 
found to be potentially effective during clinical studies.11 

A meta-analysis of 8 Spanish flu trials (1,703 of patients) 
reported decreased mortality after treatment with conva
lescent blood products.38 CP therapy has been studied in 
other outbreaks of respiratory infections, including the 
SARS-CoV-1 epidemic of 2003, the Influenza A Virus 
subtype H1N1 (influenza virus pandemic) between 
2009–2010, and the MERS-CoV epidemic in 2012 (Table 
1). It is important to study the safety and efficacy of 
COVID-19 CP therapy in clinical trials as it is still an 
upcoming treatment modality.12,29,43,44 Effective plasma 
containing the high-titer specific antibodies binding with 
and neutralising SARS-CoV-2 should prevent uninfected 
cells from entering, and activate potent effector 
mechanisms.45

In this review, we have carefully gone through six 
articles, including clinical trials and case series exploring 
the potential of CP therapy in COVID-19 patients 
(Table 2).

Important Elements of Convalescent 
Plasma Therapy
A study done by Brown et al mentioned the following 
elements as an essential part of any CP therapy program:48

1. The availability of donors who have recovered from 
the targeted disease. They are required to meet the 

eligibility criteria for plasma donation to ensure the 
safety of both the donor and the recipient.

2. Identification of potential donors among COVID-19 
patients through a screening process. Patient recov
ery after CP therapy needs to be reported by con
ducting appropriate standardized viral nucleic acid 
and antibody screening.49

3. Recently approved serological tests are required to 
detect SARS-CoV-2 in serum and virological tests to 
measure viral neutralization.50

4. Identification of the desired level of antibody in CP 
donors, preferably with high neutralizing antibody 
titers.51 This is important as even among individuals 
who recover from SARS-CoV-2 one-third have low 
or undetectable neutralizing antibody titers.52

5. Blood banking facilities with experience in plasma
pheresis are needed for conducting plasma 
donations.

6. A specific blood product needs to be identified for 
the therapy (eg, FFP, fresh plasma or lyophilized 
plasma) and standardized amounts of plasma need 
to be collected.

7. Establishing a dosage schedule based on scientific 
research on SARS-CoV-2 antibodies.

8. Establishing a registry for possible future donations.51

9. Although, CP therapy can become an effective ther
apy for COVID-19. Blood products are important 
sources of HIV infection in low- and middle- 
income nations due to suboptimal healthcare infra
structures and less strict regulations.53

Plasma black market which exist in such countries led to 
an HIV epidemic in China in the 1990s which began with 
local pay for plasma schemes.54

FDA (The Food and Drug Administration) recommen
dations for use of Convalescent Plasma Therapy in the 
COVID −19 pandemic: Participation in clinical trials is 
a way for patients to obtain access to CP, it may not be 
readily available to all patients in need. Therefore, during 
the public health emergency of the COVID-19 pandemic 
till the safety of CP can be determined through clinical 
trials, FDA is also facilitating access to COVID-19 CP for 
use in patients with immediately life-threatening COVID- 
19 infections through the process of the patient’s physician 
requesting a single patient emergency. This allows the use 
of an investigational drug like CP for an individual patient 
by a licensed physician upon FDA authorization, if the 
applicable regulatory criteria are met.51
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Advantages of Convalescent Plasma 
Therapy
Rise in Neutralizing Antibody Titers and Fall in Viral 
Titers
One dose of 200 mL of CP was used in a pilot study to 
investigate the practicality of the plasma therapy in ten 

critical COVID-19 patients (Figure 1). The plasma donors 
were recently recovered patients with a requirement that 
plasma would contain antibody titers neutralized above 
1:640. The collected plasma was transfused to consenting 
patients, along with concomitant maximum supportive 
care and antiviral agents. When blood work was 

Table 1 Table of Historical Precedents of Plasma Therapy

Disease Location Number 
of 
Patients

Volume of CP Number of Days 
Between 
Symptom Onset 
to Transfusion

Titer Findings

SARS112 Hong Kong, 
China

80 279.3±127.1 mL 
(range, 160–640)

14.23 (range, 7 
−30)

Not 
performed

• Good clinical outcome in 33 (41.3%) 
patients as defined by hospital discharge 

by day 22 

• Improved outcome associated with early 
administration 

• No adverse events

MERS32 Seoul, South 

Korea

13 (3 

received 

plasma)

4 transfusions of 

CP to 3 patients; 

volumes not 
stated

11.3 (11, 8, 15 

each patient)

PRNT 

negative 

(n=2); 1:40 
(n=1) and 

1:80 (n=1)

• ELISA IgG Optical density of 1.9 predictive 

of 

PRNT titer ≥1:80 with 100% specificity 
• Uncertain benefit although all 3 patients 

survived

MERS39 Seoul, South 

Korea

1 250 mL 8 Not stated • Case report of 1 patient 

• The patient developed respiratory distress 
within two hours after transfusion. 

• Possible TRALI reported (new onset of 

ALI) within six hours of transfusion, with 
evidence of hypoxia (PaO2/FiO2 ≤300 

mmHg or SpO2 <90% of room air and 

radiological evidence)

SARS140 Taipei, 

Taiwan

8 (3 

received 
plasma)

500 mL Not mentioned Serum 

antibody 
(IgG) titer 

was > 640

• Viral load dropped from 495 x 103, 76 

x 103 or 650 x 103 copies/mL to zero or 1 
copy/mL one day after transfusion. 

• Improvement in clinical status of all 3 

patients (Pulmonary opacities were 
completely resolved 4 before discharge)

SARS141 Hong Kong, 
China

1 200 mL Not mentioned Not stated • Improved clinical status 
• Other therapies also used (two doses of 

intravenous methylprednisolone 500 mg 

1 day apart to CP) 
• No adverse effect

SARS142 Shenzhen, 
China

1 2 units of 250 mL 
each (total 

500 mL); 

transfused 12 
hours apart

Not mentioned Not available • Letter to editor/case report 
• Improvement in clinical status

Abbreviations: SARS, severe acute respiratory syndrome; MERS, middle east respiratory syndrome; CP, convalescent plasma; PRNT, plaque-reduction neutralization test; 
ELISA, enzyme-linked immunosorbent assay; IgG, immunoglobulin G; TRALI, transfusion-related acute lung injury; ALI, acute lung injury; PaO2/FiO2, fraction of inspired 
oxygen; PaO2, partial pressure of arterial oxygen; FiO2, percentage of inspired oxygen; SpO2, Oxyhaemoglobin saturation.
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Figure 1 Flowchart depicting the treatment protocol for coronavirus disease 2019 using convalescent plasma therapy. 
Abbreviations: COVID-19, coronavirus disease 2019; SARS-CoV-2, severe acute respiratory syndrome coronavirus 2; RNA, ribonucleic acid; ABO, blood grouping system. 
Note: Figure created by Dr. Chris A. Robert using biorender.com
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performed and post plasma transfusion analysed, favour
able results were achieved in neutralizing antibodies, 
which increased rapidly to 1:640 in five cases. Compared 
to the above, the remaining four cases also showed 
encouraging results and were sustained at a high level 
(1:640), resulting in the seven-day disappearance of 
viremia.15 Neutralizing CP activity against SARS-CoV-2 
was evaluated using a plaque reduction test using a newly 
isolated viral strain which is a classic test.22 Decrease in 
viral burden (viral particles per mL) was also observed in 
a case series involving two critically ill patients who 
received plasma therapy done by Ahn et al in Seoul 
(Korea).16 In a study done by Tan et al viral clearance 
was also observed with the viral tests of SARS-CoV-2 
done by oropharyngeal swabs producing negative results 
after plasma infusion therapy making it a potential life
saver for patients with COVID-19.14 It has been estab
lished through many studies on plasma therapy used in 
outbreaks in the past, that antibodies present in the con
valescent plasma can suppress viruses.23 Moreover, studies 
done in vivo had outcomes favouring the benefits of 
plasma therapy as the neutralizing antibodies caused not 
only viral clearance but also accelerated infected cell 
clearance.55 Drastic falls in viral load were also observed 
in a study by Zhang et al, where the SARS-CoV-2 virus 
loads after initiation of CP transfusion significantly fell. 
The time between CP transfusion and obtaining a negative 
Reverse Transcriptase-Polymerase Chain Reaction (RT- 
PCR) test results in the four patients included in the 
study ranged from three to 22 days.17 Shen et al also 
reported positive results of convalescent plasma therapy 
as Viral loads decreased and RT-PCR became negative 
within 12 days, and SARS-CoV-2-specific ELISA and 
neutralizing antibody concentrations increased following 
transfusion (from 40–60 before and 80–320 on the 
seventh day) in five critically ill patients with COVID- 
19.13 Ye et al reported clearance of SARS-CoV-2 in throat 
swab test post CP therapy.46

Improvement in Clinical Symptoms
CP therapy was unanimously observed to bring about 
significant improvement in clinical symptoms and oxyhae
moglobin saturation. Recuperation from most clinical 
symptoms of COVID-19 in all the ten patients, especially 
fever, cough, chest pain, and dyspnoea was observed 
within one to three days after CP transfusion by Duan 
et al Oxygen saturation greatly improved with two patients 
weaned off ventilators to high-flow nasal cannula (HFNC) 

therapy, and one patient was also weaned off HFNC.15 

Ahn et al also reported improved oxygenation in patients 
following plasma infusion.16 Clinical improvement was 
also reported by Li et al and Ye et al.46,47 The four 
critically ill patients treated with plasma therapy in 
a study by Zhang et al showed drastic improvements 
post plasma infusion with patient one extubated with per
sistent absorption of consolidation along with a significant 
fall in viral load. Patient two showed improved oxygen 
saturation, and gradual resolution of interstitial pneumonia 
in lung CT scan after plasma therapy, and all drugs were 
discontinued except for the corticosteroid called methyl
prednisolone. The third patient was critically ill with com
plications of confirmed positive active cystorrhagia 
(bleeding in the bladder), pneumorrhagia (haemorrhage 
in the lungs), and GI bleeding. He also showed decreased 
viral loads and absorption in lung infiltrates on CT and was 
eventually stepped down from the ICU. The fourth patient 
also recovered from SARS-COV-2 and was discharged 
soon after CP therapy.17 In the Shen et al study, patients 
became afebrile within three days in four out of five 
critically ill patients, PAO2/FIO2 increased within 12 
days (ranging from 172–276 before and 284–366 after 
plasma therapy), and the SOFA decreased. The SOFA 
score, which is a mortality predictor and is based on the 
degree of dysfunction in six organ systems (with a range 
of 0–24, a higher number of graver labs and a more 
critically ill patient), was used to evaluate improvement 
in the patient’s condition after plasma therapy.13

Amelioration of Radiological Findings
Radiological studies like CT scan of the lung done before 
and after plasma therapy showed remarkable improve
ments. According to Duan et al, post CP transfusion, all 
patients showed significant degrees of resorption of pul
monary lesions. Chest CT, which showed massive infiltra
tion and ground-glass attenuation of the lung before 
plasma therapy, started to show a gradual but steady 
improvement in the status of lung lesions five days after 
plasma transfusion.15 Absorption of lung infiltrates, and 
resolution of consolidation was observed in other studies 
as well.16,17

Favourable Laboratory Findings Post Convalescent 
Plasma Therapy
Amelioration of conventional laboratory criteria and 
improvement of pulmonary function was observed in all 
studies. Lymphocytopenia was found to be an important 
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prognosis index in COVID-19.23 Lymphocyte counts 
increased after CP transfusion (median: 0.65 × 109 per 
L [before] vs 0.76 × 109 per L [after]). Seven out of the 
ten patients in the study showed an improvement in lym
phocyte counts according to Duan et al.15 There was 
a decrement of markers indicative of liver dysfunction 
and/or inflammation after CP therapy, for example, alanine 
aminotransferase (ALT) (median: 42.00 U/L [before] vs 
34.30 U/L [after]), and aspartate aminotransferase (AST) 
(median: 38.10 U/L [before] vs 30.30 U/L [after]) and 
CRP (median: 55.98 mg/L [before] vs 18.13 mg/L 
[after]). An increase in oxygen saturation (SaO2) (median: 
93.00% [before] vs 96.00% [after]) was observed indicat
ing recovering lung function.15,33 Ahn et al observed on 
CP administration lymphocyte count immediately rose to 
normal level (from 0.52 × 103/µL [before] to 1.21 × 103/ 
µL [after]) and then remained in the normal range. 
Decreased inflammatory markers were also observed.16 

According to Duan et al, when patients receiving CP 
infusion were compared to a control group, it was 
observed that three cases were discharged early and 
seven cases near discharge in the plasma therapy group 
whereas in the control group the outcomes were three 
deaths, six stabilized cases and one case showing improve
ment (P < 0.001).15

Limitations of Convalescent Plasma 
Therapy
In the study by Duan et al, no unfavourable adverse effects 
except an evanescent facial red spot in one patient were 
observed during CP therapy.15 No significant adverse 
events were reported during plasma transfusion in the 
other studies included in Table 2 either except Li et al 
who reported two patients with adverse events within 
hours after transfusion that improved with supportive 
care.47 Plasma therapy itself has important complications 
like TRALI, circulatory overload, or anaphylaxis.18 These 
complications should always be a concern. The risk of 
Hepatitis B virus, Hepatitis C virus and HIV disease 
transmission through the donated plasma should be thor
oughly investigated.56

The transmission of the potential pathogen is a major 
risk of CP therapy. Methylene blue photochemistry was 
used by Eikmann et al to inactivate the residual virus while 
maintaining the function of neutralizing antibodies. This 
method was found to be more efficient than ultraviolet 
C (UVC) light.19 No targeted virus was detected in the 

CP before transfusion. A serious complication of plasma 
therapy known as TRALI was reported during plasma 
therapy in an Ebola virus female patient by Mora Rillo 
et al in their study.57 An adverse event like TRALI would 
not be a concern in the general population receiving CP 
therapy but becomes a major concern in critically ill 
patients who have significant lung injury making them 
more susceptible to TRALI.58 Another disadvantage 
affiliated with CP therapy is antibody-dependent infection 
enhancement (ADE), especially when plasma is transfused 
with antibodies at sub neutralizing concentrations. This 
does not neutralize the infection right away as it was 
intended to function but rather leads to an enhancement 
of infection by suppressing the body’s innate antiviral 
systems and allow exponential intracellular growth of the 
virus.59 This infection enhancement was observed in 
experiments with SARS-CoV-2 infection in vitro.60 If 
occurring in COVID-19 patients, ADE may account for 
some severe outcomes occurring later during the natural 
course of the disease.61

ADE may affect safety and efficacy of passive and 
active immunisation schedules. ADE has been proposed 
to account for the severity also of COVID-19 cases initi
ally observed in China compared with other regions of the 
world.20

It needs to be noted that in most of the studies in Table 
2 apart from CP transfusion, the patients were also receiv
ing other modes of standard care like antiviral drugs 
(Lopinavir/Ritonavir or Remdesivir), conventional therapy 
for viral infections, oxygen therapy, mechanical ventila
tion, anti-inflammatory medicine despite the uncertainty 
around the efficacy of such drugs. It cannot be denied 
that there is the possibility that these concomitantly deliv
ered antiviral agents could contribute to the recovery of 
patients rather than plasma therapy or synergize with the 
beneficial effect of CP. Hence, there is a potential risk of 
attributing certain benefits to plasma therapy, which may 
have been caused by some other treatment modality alto
gether or due to the combined effect of plasma therapy 
along with another drug. Moreover, some patients were 
also given corticosteroid therapy, which can decrease 
inflammation and reduce the activity of the immune sys
tem hence delaying the effect of other treatment modalities 
and even slow down virus clearance.15

Secondly, it was noted that the average time between 
the onset of symptoms and CP transfusion was 16.5 days. 
During this period, from the onset of infection to getting 
a dose of CP, the kinetics of COVID-19 viremia during the 
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natural history of the disease remains a mystery. This 
justifies the need to conduct further research to study the 
association between SARS-CoV-2 RNA reduction and 
plasma therapy, as well as find out the quintessential con
centration of neutralizing antibodies to treat efficiently and 
prevent antibody-mediated infection enhancement lastly, 
we need to establish a treatment protocol for CP therapy. 
Third, the dynamic changes in cytokine levels during 
treatment need to be investigated as it interferes with the 
treatment. Moreover, the optimal dose at which CP ther
apy is provided is not yet standardized.15

Ahn et al reported the following limitations of their 
study. The scarcity of large-scale trials and the failure to 
standardize antibody concentrations.16 A study by Xu et al 
concluded its limitations were restricted sample sizes and 
limited period of observation. Thus, treatment of the cur
rent outbreak of SARS-CoV-2 infection, particularly in 
critical illness, via CP, should be carefully considered 
until well-designed clinical trials are conducted.21 In the 
study done by Zhang et al, the relative contributions of 
standard supportive care, other investigational therapies 
like Remdesivir, and the patient’s immune response on 
survival could not be fixated on. They also propose con
ducting more clinical trials before its safety and benefits 
are determined.17 Shen et al also cited a limited sample 
size of only five patients to be a limitation. They moreover 
emphasized that whether CP therapy will lower case fatal
ity rates for sure remains unknown now.13

Conclusions
In this study, we carefully reviewed an upcoming treat
ment modality for COVID-19 patients in the form of 
convalescent plasma therapy. By all counts, and with pro
ven results, we inferred from the studies that plasma 
therapy shows immense promise in neutralizing antibody 
titers and culminating in drastic fall in viral loads, espe
cially in critically ill patients. The clinical symptoms and 
radiological findings were observed to improve immensely 
after initiating plasma therapy. Laboratory parameters like 
lymphocyte count increased, and inflammatory markers 
(eg, CRP, AST, ALT) showed a downward trend after 
plasma infusion. No adverse events during transfusion 
were reported by any of the reviewed articles. However, 
the lack of large-scale randomized control trials, failure to 
standardize the number of antibodies administered to each 
patient, antibody-dependent enhancement of infection and 
inability to rule out the interference caused by other con
comitantly administered therapeutic modalities like 

antiviral drugs and corticosteroids were cited as limita
tions. Moreover, it is impossible to rule out the adverse 
transfusion reactions and risk of transmitting the pathogen 
itself while administering plasma therapy. Hence, we can 
conclude that CP therapy is a promising therapeutic option 
during the COVID-19 pandemic, and there is a need to 
explore this treatment modality thoroughly by investing in 
large-scale clinical trials.

Take Home Points
● Convalescent Plasma (CP) therapy is an upcoming 

therapeutic modality for COVID-19 due to the absence 
of specific antiviral drugs and vaccines.

● CP is collected from recently recovered COVID-19 
patients.

● CP therapy shows great results in reducing viral loads 
and increasing neutralizing antibodies.

● CP therapy also results in improved clinical symptoms 
like fever, cough, chest pain, and dyspnea and radiolo
gical findings like reduction in ground glass attenuation 
of lung in Chest CT.

● Increase in Lymphocyte counts and reduction in inflam
matory markers was also observed post CP therapy.

● Lack of large-scale clinical trials, a small sample size 
and a failure to standardize the dose of neutralizing 
antibodies given to the patients were cited as major 
drawbacks in addition to adverse transfusion reactions.
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