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ABSTRACT

Coronavirus Disease-19 (COVID-19) is an infectious disease
caused by a newly discovered type of coronavirus. Comprehensive
management for COVID-19 patients includes infection control,
hemodynamic stability maintenance, oxygenation monitoring,
ventilation, and pharmacotherapy administration. Convalescent
plasma is one of the COVID-19 therapy choices, proven to provide
relief for Ebola, SARS, and MERS patients. Therefore, the authors
believed in searching data on whether convalescent plasma therapy
also improves COVID-19 patients, specifically in terms of
mortality. This study aims to compare the comparison in mortality
between standard therapy and convalescent plasma therapy with
standard therapy only in COVID-19 patients. This study used a
systematic review and meta-analysis method according to the
Preferred Reporting Items for Systematic Reviews and Meta-
Analysis (PRISMA) guidelines. This study used ten studies that met
the inclusion criteria to evaluate the comparison in mortality
between the combination therapy with standard therapy only in
COVID-19 patients. There was a significant difference in mortality
between the combination of standard therapy and convalescent
plasma therapy with standard therapy only in COVID-19 patients,
and mortality in the combination therapy groups being lower than
standard therapy only.
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INTRODUCTION

Coronavirus Disease-19 (COVID-19) is an
infectious disease caused by a newly
discovered type of coronavirus, namely the
beta coronavirus. Currently known as SARS-
CoV-2, it appeared as an outbreak in Wuhan,
Hubei Province, China, in December 2019.
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WHO declared COVID-19 was a global
pandemic on March 11, 2020.! COVID-19
primarily attacks the respiratory system, but
symptoms in other organ systems can also be
identified. Some studies suggest that this
disease has two pathogenesis, namely high
viral replication in the early course of the
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disease and the presence of patient's immune
system dysregulation.?

Convalescent plasma therapy is one of the
COVID-19 therapy modalities currently
studied in the clinical trial stage. This therapy
works by passively transferring antibodies
from COVID-19 patients who have
recovered to patients who have severe
symptoms or potentially life-threatening
patients due to COVID-19 infections. This
therapy aims to reduce the death rate with the
presence of specific antibodies. The use of
convalescent  plasma therapy  during
pandemics has been shown to provide
recovery in Ebola, SARS, and MERS
patients. However, the dosage and
effectiveness of convalescent plasma therapy
given in various countries still vary widely
until now.® Therefore, the authors believed it
is crucial to search data regarding the
improvements that convalescent plasma
therapy brought for COVID-19 patients,
especially  clinical improvement after
administration.*

MATERIALS AND METHODS

This study analyzed several journals with a
systematic review and meta-analysis method
based on randomized control trials, clinical
trials, case controls, and analytic cohort
studies regarding comparative studies
between two independent sample groups.
The groups compared were a sample group of
COVID-19 patients who received the
combination of standard therapy and
convalescent plasma therapy and a sample
group of COVID-19 patients who received
standard therapy only. This research was
analyzed in a table with the narrative review,
forest plot, and funnel plot. The inclusion
criteria were as follows: infected by COVID-
19 and confirmed by PCR test, having
moderate to severe symptoms of COVID-19
infection, and had mortality data included in
the study. The criteria of this study were as
follows: journals written in languages other
than English, full-texts were not included,
other alternative treatments were included,
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ongoing or unfinished clinical trial studies,
patients under 18 years old, pregnant, or
breastfeeding.

Data collected in this study were based on ten
scientific papers published in English-
language international journals. Literature
research for articles was carried out using
several search engines such as Pubmed and
ScienceDirect and focused on the keywords
("plasma therapy” OR “convalescent
plasma™) AND ("COVID-19” OR “Sars-
Cov-2") AND (“mortality” OR “death”). The
samples used in this study were 2 RCTs, 2
clinical trials, 5 analytic cohorts, 1 case-
control with a total of 372 research subjects
from Pubmed and ScienceDirect. The
collected data were managed using the
PRISMA (Preferred Reporting Items for
Systematic Review and Meta-Analysis)
method.

RESULTS

There were three duplicated articles, 1 article
was not written in English, and 1 article
failed to be accessed among 372 research
articles found during the literature search
process, which remains 367 articles for the
next step screening. The 351 articles were

eliminated through title and abstract
relevance screening, which remains 16
articles  for  feasibility  determination

according to inclusion and exclusion criteria.
One article was then excluded due to the
outcome parameter used, and another five
were excluded due to the control group. As a
final result of literature selection, ten articles
met the inclusion criteria and were eligible
for this systematic review. Literature
appraisal using Quality Assessment Tool for
Quantitative Studies from EPHPP (Effective
Public Health Practice Project) resulted in 8
strong articles and two moderate articles.
Each article was evaluated according to 6
main components: selection bias, study
design, confounders, blinding, data
collection method, and withdrawal dropouts.
Data extraction was done by filling a form as
shown in Table 1, which consisted of author
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name,

publication year,

literature title,

research location, study design, time frame,
and results regarding mortality.

Table 1. Data extraction
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Author

Avrticle Title

Location

Study design

Time frame

Mortality results

Li et al,
20205

Effect of Convalescent Plasma
Therapy on Time to Clinical
Improvement in Patients with
Severe and  Life-threatening
COVID-19: A  Randomized
Clinical Trial

Wuhan,
China

Randomised
Controlled
Trial

14 February -
1 April 2020

There was no significant
difference in the secondary
outcome of 28-day mortality
(15.7% in the convalescent
plasma group vs 24.0% in the
control group; OR, 0.59 [95%
Cl, 0.22-1.59]; P=0.30)

Argawal et
al., 20208

Convalescent plasma in the
management of moderate covid-19
in adults in India: open label phase
1 multicentre randomised
controlled trial (PLACID Trial)

India

Randomised
Controlled
Trial

22 April - 14
July 2020

Progression to severe disease
or all cause mortality at 28
days after enrolment occurred
in 44 (19%) participants in the
intervention arm and 41
(18%) in the control arm (risk
difference  0.008  (95%
confidence interval —0.062 to
0.078); risk ratio 1.04, 95%
confidence interval 0.71 to
1.54). Administration  of
convalescent plasma therapy
has no significant difference.

Abolghase
mi et al,
20207

Clinical efficacy of convalescent
plasma for treatment of COVID-19
infections: Results of a multicenter
clinical study

Iran

Non
randomised
clinical trial

March - April
2020

Convalescent plasma
substantially reduced all-
cause mortality in the
treatment group compared
with the control group (14.8%
Vs 24.3%). However, this was
not statistically different.

Allahyari
et al.,
20218

Efficacy and safety of
convalescent plasma therapy in
severe COVID-19 patients with
acute respiratory distress
syndrome

Mashhad
, Iran

Clinical trial
parallel study

21 April - 31
May 2020
Last follow
up on 27 June
2020

In  general, 21 patients
(32.8%) including 7 in the
plasma group and 14 in the
control group died. While the
number of recovered patients
were higher in the plasma
group in comparison with the
control group, there was no
statistically significant
difference between the two
groups (p= 0.062). Propensity
score calculations showed a p
value of < 0.001 (Odds Ratio
(OR): 1.30, with 95%
Confidence Interval (ClI) from
1.13 to 1.49) indicating that
the odds of death in the
control group was 30% higher
compared to the plasma

group.

Shenoy et
al., 2021°

Early mortality benefit with
COVID-19 convalescent plasma: a
matched control study

Cary,
NC,
USA

Analytic
cohort

13 April - 7
July 2020
(plasma
group)
15 March -
19 July 2020
(control

The 28-day mortality rate was
25.48% in plasma
convalescent cases and 27%
in controls (P = 0.06), which
shows no statistical
difference. The 7-day
adjusted mortality rate was
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group)

statistically different between
the two groups and was lower
in CCP cases (9.13%)
compared to controls
(19.77%) (P < 0.001) with an
10.64% absolute reduction.
The 14-day adjusted mortality
continued to be statistically
significant, with a mortality
rate of 14.83% for CCP cases
and 23.57% for the controls
(P = 0.01) with an 8.74%
absolute reduction

Salazar et
al., 202110

Significantly Decreased Mortality
in a Large Cohort of Coronavirus
Disease 2019 (COVID-19)
Patients Transfused Early with
Convalescent Plasma Containing
High-Titer Anti-Severe Acute
Respiratory Syndrome
Coronavirus 2 (SARS-CoV-2)
Spike Protein 1gG

Texas,
USA

Cohort

28 March -
14 September
2020

Overall mortality within 28
days is 12 (3.7%) in the group
transfused with convalescent
plasma and 57 (9,8%) in the
control  group, p=0,001
95%Cl 2.62 (1.46 to 4.70).

Alsharidah
et al.,
20211

COVID-19 convalescent plasma
treatment of moderate and severe
cases of SARS-CoV-2 infection: A
multicenter interventional study

Kuwait

Non-
randomized
prospective
cohort study

21 May - 30
June 2020

In this prospective
interventional study including
patients with moderate and
severe COVID-19, CCP
administration was
significantly associated with
improved clinical outcomes.
Thirty-day  survival — was
significantly improved in the
moderate group (P= 0,001 ClI
0.27 (0.12-0.62)). In addition,
administration of CCP in both
moderate and severe cases
was also associated with
improved oxygen saturation,
and recovery of lymphocytes
and CRP levels.

Tworek et
al., 202112

Convalescent plasma treatment is
associated with lower mortality
and better outcomes in high-risk
COVID-19 patients — propensity-
score matched case-control study

Warsaw,

Poland

Prospective
observational
cohort

24 April - 28
September
2020

Findings confirmed a
significantly lower mortality
rate in the PG versus the CG
(13.7% vs. 34.3 %, p = 0.001)
and a significant difference in
the cumulative incidence of
death between the two groups
(p <0.001). CP treatment was
associated with lower risk of
death (OR = 0.25 CI95[0.06;
0.91], p = 0.041).

Budhiraja
et al.,
202113

Effectiveness of convalescent
plasma in Indian patients with
COVID-19

New
Delhi,
India

Retrospective
observational
case control
study

1 May - 30
August 2020

In the overall group of 1079
patients, mortality in plasma
vs no plasma group was
statistically not significant
(22.4% vs 18.5%; p = 0.125;
OR = 1.27, 95% CI: 0.94--
1.72). However, in patients
with COVID-19 admitted to
ICU, mortality was
significantly lower in plasma
group (25.5% vs 33.2%; p =
0.026; OR = 0.69, 95%CI:
0.50-0.96). This benefit of
reduced mortality was most
seen in age group 60 to 74
years (26.7% vs 43.0%; p =
0.004; OR = 0.48, 95% CI:
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0.29-0.80), driven mostly by
females of this age group
(23.1% vs 53.5%; p = 0.013;
OR = 0.26, 95% CI: 0.09-
0.78). Significant difference
in mortality was observed in
patients with one comorbidity
(22.3% vs 36.5%; p = 0.004;
OR = 0.50, 95% CI: 0.31-
0.80). Moreover, patients on
ventilator had significantly
lower mortality in the plasma
arm (37.2% vs 49.3%; p
0.009; OR = 0.61, 95% CI:
0.42-0.89); particularly so for
patients on invasive
mechanical ventilation
(63.9% vs 82.9%; p = 0.014;
OR = 0.37, 95% CI: 0.16-
0.83).

Treatment of Coronavirus Disease
Houston,

The analysis showed
significant reduction (P
0.047) in mortality within 28
days, specifically in patients

a

28 March

Salazar et 2019 Patients with Convalescent Prospective o
al. 20201  Plasma Reveals a Sianal of Texas, cohoF;t 2020 - 6 July transfused within 72 hours of
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Figure 1. Forest plot of all literature

The meta-analysis of this systematic review
was done by Review Manager application
5.4.1 version. These ten articles compared
COVID-19 therapy results between the
intervention group (combination of standard
therapy and convalescent plasma therapy)
and the control group (standard therapy
only). The forest plot analysis in Figure 1
showed that administration of additional
convalescent plasma therapy for COVID-19
patients had a significant benefit in reducing
mortality with risk ratio below 1 (RR=0,64),
CI195% below 1 [0,51-0,81], and p-value less
than 0,05 (p=0,0002). A random-effect
model was used to analyze the literature due
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to high heterogeneity, interpreted from 12
more than 50% (1> = 59% and p=0.009).
Funnel plot analysis of all literature shown in
Figure 2 shows asymmetrical distribution,
which indicates publication bias.

Another forest plot analysis was done with
subgroups that classify works of literature
based on study designs to identify the cause
of data heterogeneity and whether the
difference held significance for the results.
The subgroups were “cohort” consisting of 5
literatures and “clinical trial” consisting of 4
literatures. The case-control literature was
not classified into any subgroup as there was
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to cohort subgroup, administration of
additional convalescent plasma therapy for
COVID-19 patients had significant benefit in
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reducing mortality with risk ratio below 1
(RR=0.53), Cl 95% below 1 [0.35-0.81], and
p-value less than 0.1 (p=0.003).
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Figure 3. Forest plot after subgroup analysis

According to clinical trial subgroup,
administration of additional convalescent
plasma therapy for COVID-19 patients had
no significant benefit in reducing mortality
with risk ratio below 1 (RR= 0.74), Cl 95%
above 1 [0.52-1.07], and p-value more than
0.1 (p=0.11). The details of these results are
shown in Figure 3.

Subgroup analysis for cohort study design
showed high heterogeneity of 12=74%, so a
leave-one-out sensitivity test was done. The
exclusion of literature by Shenoy et al.
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caused a significant change in heterogeneity
value into 12=0%.° The funnel plot after
subgroup analysis in Figure 4 shows the
asymmetrical distribution, which indicates
publication bias.

DISCUSSION

Convalescent plasma therapy is an adjunct
therapy in COVID-19 patients, reducing viral
load, cytokine response, and mortality. In
addition, convalescent plasma therapy also
transfers antibodies of a specific infectious
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agent from a recovered person to a patient
infected by the same disease agent. Passive
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immunity helps the patient to prevent the
disease progression.®
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Figure 4. Funnel plot after subgroup analysis

Previous study by Xingsheng Hu et al. stated
that convalescent plasma therapy was
effective and safe.'® Patients showed clinical
and laboratory improvements after receiving
convalescent plasma therapy, characterized
by increased respiratory function and
decreased oxygen dependence. Patients who
initially received high-flow nasal cannula
oxygenation could switch to low-flow nasal
cannula oxygenation. Other studies stated
that convalescent plasma therapy was safe for
COVID-19 patients even though the patient
had poor prognostic criteria for severity
and/or risk factors.!’

In the overall meta-analysis study of 10
journals through forest plot, there was a
significant difference between mortality in
the convalescent plasma therapy group and
standard therapy with the standard therapy
only group. The mortality in a combination
of convalescent plasma therapy group and
standard therapy was lower than the mortality
in standard therapy only. The results were
under a study conducted on 204 COVID-19
patients, where 102 patients were given
standard therapy only, and the remaining 102
were given the combination of standard
therapy and convalescent plasma therapy.
The study showed that the addition of
convalescent plasma therapy significantly
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reduced the mortality of COVID-19
patients.'? The results were also following a
study conducted by Abolghasemi, et al.,
which  stated that plasma therapy
substantially improved patient survival,
significantly reduced the length of stay, and
the use of intubation in COVID-19 patients
compared to the control group.” Apart from
several limitations, this clinical study
provided strong evidence to support the
efficacy of convalescent plasma therapy and
therefore recommended the therapy as one of
COVID-19 patients’ management.

Another study also stated that convalescent
plasma therapy could improve the resolution
of shortness of breath and fatigue in patients
with moderate COVID-19 and caused a
higher conversion rate to negative SARS-
CoV-2 RNA on day 7, but death or disease
progression could occur within 28 days
death.® These results could be affected by
various factors, where different hospitals
provided different standard therapies, the
antibody titers were not measured due to
limited resources.

Other studies also stated that a combination
of convalescent plasma therapy and standard
therapy provided insignificant 28-days
clinical improvement for patients with severe
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or life-threatening COVID-19. However, the
study was terminated early after recruiting 51
patients in the intervention group and 50
patients in the control group, which might
have caused the inability to detect the
significance of convalescent plasma therapy
on the mortality of COVID-19 patients.®

Ten research journals in this study were
divided into several subgroups according to
each study's type of study design. The
subgroup consisted of a subgroup for cohort
studies and a subgroup for clinical trial
studies. This step aimed to determine the
causes of the existing data's heterogeneity
and determine whether these differences had
significance to the current research results.

In the cohort subgroup meta-analysis, there
was a significant difference between
mortality in the combination of convalescent
plasma therapy and the standard therapy
group with the standard therapy only group.
There was significant heterogeneity based on
the forest plot data, so a sensitivity test was
carried out, and the study by Shenoy, et al.
was excluded.® This test resulted in a
significant change in data heterogeneity with
previously RR = 0.53, 95% CI [0.35-0.81], p
=0.003; and 12 = 74% and p = 0.004 into RR
= 0.45, 95% CI [0.35-0.58], p <0.00001; and
12 = 0% and p = 0.86. The study by Shenoy,
et al. (2021) explained that the combination
group of convalescent plasma and standard
therapy had a significant impact on mortality
on the 7th and 14th-day evaluations but were
not significant on the 28th day due to the
presence of comorbid diseases that appeared
later in the patient. In addition, there was a
limitation due to the absence of data on
convalescent plasma antibody titers given.
For patients administered convalescent
plasma with a low antibody ftiter,
convalescent plasma could prevent the
disease progression but did not suppress the
replication or inflammatory processes.

There was no significant difference between
mortality in the combination of convalescent
plasma therapy and the standard therapy
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group with the standard therapy only group
in the clinical trial subgroup meta-analysis. It
is influenced by several factors, such as
explanations on the study of Li et al. and the
research of Agarwal et al.>®

In the study conducted by Abolghasemi et al.
(2020), the addition of convalescent plasma
reduced the number of mortalities in COVID-
19 patients compared to patients treated with
standard therapy only (14.8% with the
combination of standard therapy and
convalescent plasma therapy and 24.3% with
standard therapy only). The results were
influenced by the number of COVID-19
patients in the control group, which was less
(n = 74) than the intervention group (n =
115), and the health workers specifically
chose patients with milder symptoms and
those without a plasma donor into the control
group. Identical arguments regarding the
factor which caused the insignificant results
were also stated in the study conducted by
Allahyari, et al.8

In this study, there was a significant
difference between the mortality in the
combination of convalescent plasma therapy
and the standard therapy group with the
standard therapy only group. However, this
study has limitations as the research data
collected has high heterogeneity. The results
could be influenced by various factors such
as the sample size, timing, dose, titer, the
amount of convalescent plasma
administered, and the different standard
therapy protocols given by hospital
institutions used in secondary data from this
study. Therefore, further research is needed
regarding the effectiveness of convalescent
plasma therapy with standard therapy for
COVID-19 patients.

CONCLUSION

From this study, it can be concluded that
patients who received the combination of
standard therapy and convalescent plasma
therapy had lower mortality than those who
only received standard therapy. However,
results of the meta-analysis of the clinical
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trial sub-groups showed no significant
differences between mortality in the group of
COVID-19 patients who received a
combination of standard therapy and
convalescent plasma therapy with the group
of COVID-19 patients who only received
standard therapy. These results could be
influenced by various factors such as the
timing of convalescent plasma therapy, dose,
titer, and the amount of convalescent plasma
administered, and the different standard
therapy protocols given by hospital
institutions used in secondary data from
secondary data this study.
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