
Association of Convalescent Plasma Treatment With Clinical Outcomes
in Patients With COVID-19
A Systematic Review and Meta-analysis
Perrine Janiaud, PhD; Cathrine Axfors, MD, PhD; Andreas M. Schmitt, MD; Viktoria Gloy, PhD; Fahim Ebrahimi, MD, MSc;
Matthias Hepprich, MD; Emily R. Smith, ScD, MPH; Noah A. Haber, ScD; Nina Khanna, MD; David Moher, PhD;
Steven N. Goodman, MD, PhD; John P. A. Ioannidis, MD, DSc; Lars G. Hemkens, MD, MPH

IMPORTANCE Convalescent plasma is a proposed treatment for COVID-19.

OBJECTIVE To assess clinical outcomes with convalescent plasma treatment vs placebo or
standard of care in peer-reviewed and preprint publications or press releases of randomized
clinical trials (RCTs).

DATA SOURCES PubMed, the Cochrane COVID-19 trial registry, and the Living Overview of
Evidence platform were searched until January 29, 2021.

STUDY SELECTION The RCTs selected compared any type of convalescent plasma vs placebo or
standard of care for patients with confirmed or suspected COVID-19 in any treatment setting.

DATA EXTRACTION AND SYNTHESIS Two reviewers independently extracted data on relevant
clinical outcomes, trial characteristics, and patient characteristics and used the Cochrane Risk
of Bias Assessment Tool. The primary analysis included peer-reviewed publications of RCTs
only, whereas the secondary analysis included all publicly available RCT data (peer-reviewed
publications, preprints, and press releases). Inverse variance–weighted meta-analyses were
conducted to summarize the treatment effects. The certainty of the evidence was assessed
using the Grading of Recommendations Assessment, Development, and Evaluation.

MAIN OUTCOMES AND MEASURES All-cause mortality, length of hospital stay, clinical
improvement, clinical deterioration, mechanical ventilation use, and serious adverse events.

RESULTS A total of 1060 patients from 4 peer-reviewed RCTs and 10 722 patients from 6
other publicly available RCTs were included. The summary risk ratio (RR) for all-cause
mortality with convalescent plasma in the 4 peer-reviewed RCTs was 0.93 (95% CI, 0.63 to
1.38), the absolute risk difference was −1.21% (95% CI, −5.29% to 2.88%), and there was low
certainty of the evidence due to imprecision. Across all 10 RCTs, the summary RR was 1.02
(95% CI, 0.92 to 1.12) and there was moderate certainty of the evidence due to inclusion of
unpublished data. Among the peer-reviewed RCTs, the summary hazard ratio was 1.17 (95%
CI, 0.07 to 20.34) for length of hospital stay, the summary RR was 0.76 (95% CI, 0.20 to
2.87) for mechanical ventilation use (the absolute risk difference for mechanical ventilation
use was −2.56% [95% CI, −13.16% to 8.05%]), and there was low certainty of the evidence
due to imprecision for both outcomes. Limited data on clinical improvement, clinical
deterioration, and serious adverse events showed no significant differences.

CONCLUSIONS AND RELEVANCE Treatment with convalescent plasma compared with placebo
or standard of care was not significantly associated with a decrease in all-cause mortality or
with any benefit for other clinical outcomes. The certainty of the evidence was low to
moderate for all-cause mortality and low for other outcomes.
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P atients with COVID-19 have frequently been treated with
convalescent plasma (ie, plasma from persons who have
recovered from SARS-CoV-2 infection), but the clinical

evidence of benefits or harms is limited.1 Preliminary reports
indicating that convalescent plasma is well tolerated with low
risk of adverse events2 led to Emergency Use Authorization in
the US in August 2020.3 Despite the large number of clinical
trials being conducted since the start of the pandemic, only a
few have been published in peer-reviewed journals and some
have posted preliminary results on preprint servers.

The Randomized Evaluation of COVID-19 Therapy
(RECOVERY) platform trial is by far the largest clinical trial on
COVID-19 treatments, and has provided important evidence
for several promising treatments, including dexamethasone,4

hydroxychloroquine,5 lopinavir-ritonavir,6 and azithromycin.7

The part of the trial investigating treatment with convales-
cent plasma was halted based on the recommendation of the
RECOVERY data monitoring committee. Communicated as a
press release on January 15, 2021, the preliminary reported re-
sults based on data from 10 406 patients indicate no signifi-
cant association of a benefit with convalescent plasma in re-
ducing all-cause mortality compared with standard of care (risk
ratio [RR], 1.04; 95% CI, 0.95-1.14).8

Given the previously reported clinical trials and this re-
cent announcement,8 a systematic review and meta-analysis
was conducted to summarize and assess all published evi-
dence from randomized clinical trials (RCTs) on the associa-
tion between treatment with convalescent plasma compared
with standard of care or placebo on clinical outcomes in pa-
tients with COVID-19.

Methods
This review has been reported in accordance with the Pre-
ferredReportingItemsforSystematicReviewandMeta-analysis.9

Search Strategy and RCT Selection
Two reviewers (P.J. and C.A.) systematically searched PubMed
(using peer-review of electronic search strategies10), the
Cochrane COVID-19 trial registry, and the Living Overview
of Evidence platform for all published RCTs as of January 29,
2021, aiming to assess the benefits and harms of convales-
cent plasma to treat patients with COVID-19. Search strate-
gies were designed with terms related to convalescent plasma
and COVID-19 along with standard RCT filters (eMethods in
the Supplement).

In addition, we searched for press releases presenting re-
sults of RCTs assessing convalescent plasma. Peer-reviewed pub-
lications, preprints, and press releases were eligible for inclu-
sion.Therewerenorestrictionsonlanguageorgeographicregion.

The selected RCTs included patients with suspected or con-
firmed SARS-CoV-2 infection randomly allocated to receive
convalescent plasma, placebo together with standard of care,
or only standard of care. The RCTs were included regardless
of the level of plasma titer (ie, low or high antibody titer) or
health care setting. The RCTs aimed at preventing the occur-
rence of COVID-19 were excluded.

Outcomes
The outcomes were all-cause mortality at any time point, length
of hospital stay, number of patients with clinical improve-
ment or deterioration, number of patients requiring mechani-
cal ventilation, and number of patients experiencing serious
adverse events.

Data Extraction and Risk of Bias Assessment
We extracted the following information for each RCT: trial de-
sign characteristics (randomization procedure and blinding),
descriptions of the experimental and control groups, base-
line characteristics of the patients, eligibility criteria for plasma
donors, and trial location. High antibody titer was defined in
this meta-analysis as S-protein receptor-binding domain–
specific IgG antibody titer of 1:640 or higher or serum neu-
tralization titer of 1:40 or higher. For each outcome, we col-
lected either the number of events for the convalescent plasma
and control groups or the effect size and corresponding 95%
CI (only hazard ratios [HRs] were consistently reported for
length of hospital stay). Data on outcomes (F.E. and M.H.) and
characteristics (A.M.S. and V.G.) were extracted indepen-
dently by 2 reviewers.

For each RCT, 2 reviewers (A.M.S. and V.G.) indepen-
dently assessed the risk of bias for all-cause mortality, me-
chanical ventilation use, and length of hospital stay using ver-
sion 2 of the Cochrane Risk of Bias Assessment Tool (low risk,
some concerns, or high risk of bias).11 We also used the Grad-
ing of Recommendations Assessment, Development, and
Evaluation (GRADE)12 to assess the certainty of the evidence
for the summarized outcomes regarding the treatment effect
of convalescent plasma on patients with COVID-19.

Disagreements among reviewers were discussed with a
third reviewer (P.J.) until a consensus was reached.

Statistical Analyses
The primary analysis included only RCTs published in peer-
reviewed journals. A secondary analysis included all the RCTs
(peer-reviewed, preprints, and information from the press re-
lease for the RECOVERY trial).

Key Points
Question Is treatment with convalescent plasma associated with
improved clinical outcomes?

Findings In a meta-analysis of 4 peer-reviewed and published
randomized clinical trials including 1060 patients with COVID-19
treated with convalescent plasma vs control, the risk ratio for
mortality was 0.93 and after the addition of 6 unpublished
randomized clinical trials and 10 722 patients, the risk ratio for
mortality was 1.02; neither finding was statistically significant. No
significant associations with benefit were shown for hospital
length of stay, mechanical ventilation use, clinical improvement, or
clinical deterioration.

Meaning Among patients with COVID-19, treatment with
convalescent plasma compared with control was not associated
with improved survival or other positive clinical outcomes.
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For outcomes with available data (all-cause mortality,
length of hospital stay, and mechanical ventilation use), we con-
ducted meta-analyses to summarize the treatment effects using
RRs and HRs when applicable. The treatment effects for clini-
cal improvement, clinical deterioration, and serious adverse
events were not summarized due to inconsistent definitions
of these outcomes and insufficient reporting of relevant de-
tails. When possible (based on the available data), we also es-
timated and summarized the treatment effects across the RCTs
on an absolute risk difference scale.

We conducted inverse variance–weighted random-
effects meta-analyses using the Paule and Mandel τ2 estima-
tor for heterogeneity.13 We applied the Hartung-Knapp
adjustment14 to account for uncertainties due to large varia-
tions in sample size and in the number of outcome events
across the RCTs. Heterogeneity across the RCTs was de-
scribed using the I2 and τ2 metrics.15

We conducted sensitivity analyses to assess the robust-
ness of the results using the following meta-analytic models:
Sidik-Jonkman τ2 estimator (instead of the Paule and Mandel
estimator), the profile likelihood model, and the inverse vari-
ance–weighted fixed-effects model.

All tests were 2-sided and statistical significance was based
on the 95% CIs excluding the null. All analyses were con-
ducted using R version 3.6.2 meta and metafor packages
(R Foundation for Statistical Computing).

Results
A total of 4357 records were identified in databases, regis-
tries, and other sources. There were 4 RCTs published
in peer-reviewed journals16-19 and 5 RCTs published as
preprints20-24 that were included. In addition, press releases
were identified for 2 RCTs (the RECOVERY trial8 and the
Randomized, Embedded, Multifactorial Adaptive Platform
Trial for Community-Acquired Pneumonia [REMAP-CAP]25)
but only the reported results from the RECOVERY trial8

(NCT04381936) were included, stating 1873 deaths among
10 406 patients randomized (eFigure 1 in the Supplement).

Of the 10 included RCTs, 3 were conducted in India, 2 in
Argentina, and 1 each in Bahrain, China, the Netherlands,
Spain, and the UK (Table 1). Five RCTs were terminated
early; 2 were terminated early due to futility (Convalescent
Plasma as Therapy for Covid-19 Severe SARS-CoV-2 Dis-
ease [ConCOVID; NCT04342182] 2 2 and RECOVERY
[NCT04381936]8) and 3 were terminated early due to
slow recruitment (Convalescent Plasma Therapy vs SOC
for the Treatment of COVID-19 in Hospitalized Patients
[ConPlas-19; NCT04345523],23 ChiCTR2000029757,19 and
NCT04479163).1 6 There were 2 double-blind RCTs
(NCT04479163 and Convalescent Plasma and Placebo for the
Treatment of COVID-19 Severe Pneumonia [PlasmAr;
NCT04383535]),18 whereas the other 8 were open-label RCTs.

From the 4 RCTs published in peer-reviewed journals,
there were 1060 patients (595 randomized to convalescent
plasma and 465 to placebo together with standard of care or
only standard of care). From the 5 RCTs published as pre-

prints, there were 316 patients (155 randomized to convales-
cent plasma and 161 to placebo together with standard of care
or only standard of care). From the RECOVERY trial, there were
10 406 patients (the number of patients randomized per group
was not reported in the press release information).

Of the 10 RCTs, 9 included only patients with confirmed
SARS-CoV-2 infection but the RECOVERY trial included those
with either confirmed or suspected SARS-CoV-2 infection.
Only 1 RCT included outpatients, 5 included inpatients
requiring supplemental oxygen, and 4 included inpatients
regardless of need for supplemental oxygen (Table 1).
Patients were administered a single convalescent plasma
transfusion in 5 of the RCTs and were administered 2 transfu-
sions 24 hours apart in the other 5 RCTs (Table 1). Of the 10
RCTs, high plasma titer was used in 4, low titer was used in 1,
a minimum plasma titer cutoff was not used in 3, and it was
unclear in 2 (Table 1). Six RCTs used donated plasma from
men, nulliparous women, or women testing negative for HLA
antibodies (this type of description was not reported for 4
RCTs: RECOVERY [NCT04381936], NCT04479163,
ChiCTR2000029757, and ConPlas-19 [NCT04345523]). Only
3 RCTs (PlasmAr [NCT04383535], NCT04356534, and PLACID
[CTRI/2020/04/024775]) reported the COVID-19 severity of
plasma donors.

Detailed information on patient characteristics were avail-
able for 9 of the 10 RCTs (Table 2). The mean age of patients
was younger than 70 years and they were typically male
(≤80%); these generalizations did not apply to NCT04479163.
Comorbidities at randomization were common when re-
ported in the trials and only 2 RCTs reported the concurrent
treatments at randomization.

Risk of Bias
The risk of bias for mortality, length of hospital stay, and me-
chanical ventilation use was deemed low for 7 of the 10 RCTs.
For 2 of the RCTs, the risk of bias was classified as having some
concerns (NCT04356534 and ConPlas-19 [NCT04345523]) and
for 1 RCT it was deemed high (Passive Immunization With
Convalescent Plasma in Severe COVID-19 Disease [PICP19;
CTRI/2020/05/025209]; Figure 1). Loss to follow-up was less
than 10% when reported in 9 RCTs (data were unavailable for
the RECOVERY trial).

The RECOVERY trial was deemed as having probably low
risk of bias based on the trial protocol and published informa-
tion for other treatments assessed by the trial (Figure 1).4-6,26,27

Data Availability
Mortality was assessed in all 10 RCTs and for 8 of the trials it
was assessed between 15 to 30 days after randomization
(1 RCT assessed mortality at 60 days and 1 RCT did not report
length of follow-up; eTable 1 in the Supplement). Length of
hospital stay was assessed in 7 RCTs; 3 used medians or
means (1 published in a peer-reviewed journal and 2 pub-
lished as preprints), 1 used HRs (published as a preprint), and
3 used both medians and HRs (2 published in peer-reviewed
journals and 1 published as a preprint). The need for
mechanical ventilation use was reported in 5 RCTs (3 peer-
reviewed and 2 preprints). Data on clinical deterioration and
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clinical improvement were available in 5 RCTs (3 peer-
reviewed and 2 preprints) and 3 RCTs reported data on seri-
ous adverse events (1 peer-reviewed and 2 preprints).

Association of Convalescent Plasma With Clinical Outcomes
In the primary analysis including only peer-reviewed RCTs, the
mortality in patients receiving convalescent plasma was 11.6%
(69/595) and 12.7% (59/465) in control patients. The sum-
mary RR for all-cause mortality with convalescent plasma was
0.93 (95% CI, 0.63 to 1.38; P = .60) and the absolute risk dif-
ference was −1.21% (95% CI, −5.29% to 2.88%). There was no
significant between-trial heterogeneity (I2 = 0%; τ2 = 0 [95%
CI, 0 to 1.35]) (Figure 2A). In the RECOVERY trial, the re-
ported 28-day mortality rates were 18% with convalescent
plasma and 18% for usual care (control).

Across the 10 RCTs, the summary RR for all-cause mor-
tality with convalescent plasma was 1.02 (95% CI, 0.92 to 1.12];
P = .68). There was no significant between-trial heteroge-
neity (I2 = 0%; τ2 = 0 [95% CI, 0 to 0.86]). In this meta-
analysis of the 10 RCTs for all-cause mortality, the RECOVERY
trial accounted for 90.2% of the weight and 88.3% (10 406/
11 782) of the patients (Figure 2). The results of the sensitivity
analyses were consistent with the main results (eTable 2 in the
Supplement).

The 4 peer-reviewed RCTs showed no significant associa-
tions between treatment with convalescent plasma and re-
ductions in length of hospital stay (summary HR, 1.17 [95% CI,
0.07 to 20.34], P = .61 for analysis of 436 patients) or mechani-
cal ventilation use (summary RR, 0.76 [95% CI, 0.20 to 2.87],
P = .35 for analysis of 957 patients) (Figure 2). The absolute risk
difference for mechanical ventilation use was −2.56% (95% CI,
−13.16% to 8.05%). Similar results were observed for the peer-
reviewed and preprint RCTs for length of hospital stay (HR, 1.07
[95% CI, 0.79 to 1.45], P = .87 for analysis of 603 patients) and
for mechanical ventilation use (RR, 0.81 [95% CI, 0.42 to 1.58],
P = .88 for analysis of 1026 patients; Figure 2). The absolute
risk difference for mechanical ventilation use was −2.21% (95%
CI, −8.94% to 4.51%) (eFigure 2 in the Supplement).

For clinical improvement and clinical deterioration, the RRs
were not summarized across RCTs due to inconsistent defini-
tions and insufficient reporting of relevant details for these out-
comes (eTable 1 and eFigure 3 in the Supplement). Of the 5 RCTs
(3 peer-reviewed and 2 preprints) that reported such data, none
demonstrated statistically significant clinical deterioration or
improvement in patients who received convalescent plasma
compared with the control group and the 95% CIs were wide
(eFigure 3 in the Supplement).

No meta-analysis was conducted on serious adverse
events due to inconsistencies in the reporting. PlasmAr
(NCT04383535), ConPlas-19 (NCT04345523), and ConCOVID
(NCT04342182) were the RCTs that reported data on serious
adverse events (eFigure 4 in the Supplement); 60 serious adverse
events were reported for the 309 patients in the convalescent
plasma groups and 26 serious adverse events were reported for
the 191 patients in the control groups. Even though ConCOVID
(NCT04342182) included all-cause mortality in its definition of
serious adverse events and 17 patients died, only plasma-
related serious adverse events were reported (with 0 events).

Similarly, PLACID (CTRI/2020/04/024775) and NCT04356534
reported recording serious adverse events including all-cause
mortality but no clear data were shown.

The Certainty of the Evidence
For the primary analysis that only included the 4 RCTs pub-
lished in peer-reviewed journals, the certainty of the evi-
dence (using GRADE) for mortality was low due to very seri-
ous imprecision concerns regarding the wide 95% CI for the
summary RR, which would be compatible with substantial ben-
efit or harm. For the secondary analysis that included all 10
RCTs (published in peer-reviewed journals, published as pre-
prints, and the RECOVERY trial), the concern regarding im-
precision was reduced and the certainty of the evidence was
rated as moderate (eTable 3 in the Supplement).

For length of hospital stay and mechanical ventilation
use, the certainty of the evidence was rated as low for peer-
reviewed trials only and when considering all publicly avail-
able trials due to very serious imprecision concerns (wide
95% CIs for the summary RR estimates; eTable 3 in the
Supplement).

Discussion
In this meta-analysis that included 4 RCTs published in peer-
reviewed journals for the primary analysis and an additional
6 RCTs not published in peer-reviewed journals (5 preprints
and 1 press release) for the secondary analysis, treatment
with convalescent plasma compared with placebo in combi-
nation with standard of care or only standard of care was not
significantly associated with a decrease in all-cause mortality
or with any benefit for other clinical outcomes among
patients with COVID-19.

The certainty of the evidence on all-cause mortality was
low when only the peer-reviewed trials were included and then
moderate when the evidence from the RCTs published as pre-
prints and the RECOVERY trial was added. The evidence was
largely dominated by the RECOVERY trial, which accounted
for 90.2% of the weight in the meta-analysis, although the
pooled results from the 4 peer-reviewed trials were similar. The
results from the RECOVERY trial published as a press release
warrant cautious interpretation until the trial results are fully
analyzed and reported in a peer-reviewed journal.

There also was no significant association of convalescent
plasma with benefits on other patient-relevant clinical out-
comes, including reduction in the length of hospital stay or me-
chanical ventilation use; however, summarized sample sizes
were considerably smaller (range, 603-1026 patients) than for
all-cause mortality (11 782 patients). Data on clinical improve-
ment or deterioration were limited and inconclusive due to the
use of inconsistent definitions for the outcomes and insuffi-
cient reporting of the relevant details for these outcomes. Simi-
larly, the safety of convalescent plasma regarding serious ad-
verse events could not be reliably assessed because only 3 RCTs
reported data and there were inconsistencies in the defini-
tions used. Although it was identified during the literature
search, the press release for the REMAP-CAP trial25 was not
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included because it did not present quantitative results. How-
ever, according to their reported preliminary analysis includ-
ing 912 participants requiring intensive care unit support, treat-

ment with convalescent plasma did not show a beneficial effect
on the number of days requiring intensive support or on mor-
tality. The REMAP-CAP preliminary findings are consistent with

Figure 2. Association of Convalescent Plasma With All-Cause Mortality, Length of Hospital Stay, and Mechanical
Ventilation Use in Peer-Reviewed Trials and Non–Peer-Reviewed Trials (Preprints and the RECOVERY Trial)

Weight, %
Favors

plasma
Favors
control

510.1
RR (95% CI)

Events, No./total

Plasma ControlTrial
Studies published in peer-reviewed journals

RR (95% CI)

Heterogeneity: I2 = 0%, τ2 = 0, P = .65
6.9Summary for peer-reviewed studies 0.93 (0.63-1.38)

All-cause mortalityA

3.734/235 31/229PLACID17 1.07 (0.68-1.68)
1.825/228 12/105PlasmAr18 0.96 (0.50-1.83)
1.28/52 12/51ChiCTR200002975719 0.65 (0.29-1.47)
0.32/80 4/80NCT0447916316 0.50 (0.09-2.65)

Studies published as preprints
0.23/14 1/15ILBS-COVID-0221 3.21 (0.38-27.40)

Study published as press release
90.2NA/NA NA/NARECOVERY8 1.04 (0.95-1.14)
100.0Summary for all studies

Heterogeneity: I2 = 0%, τ2 = 0, P = .48
Test for overall effect: P = .68

1.02 (0.92-1.12)

1.610/40 14/40PICP1924 0.71 (0.36-1.41)
0.96/43 11/43ConCOVID22 0.55 (0.22-1.34)
0.11/20 2/20NCT0435653420 0.50 (0.05-5.08)
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0.3 10 3010.1
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HR (95% CI)
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68.1Summary for peer-reviewed studies 1.17 (0.07-20.34)

Length of hospital stayB
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56.4NA/228 NA/105PlasmAr18 1.00 (0.76-1.32)

Studies published as preprints

19.6NA/38 NA/43ConPlas-1923 1.13 (0.71-1.80)

100.0Summary for all studiesa

Heterogeneity: I2 = 0%, τ2 = 0, P = .48
Test for overall effect: P = .55

1.07 (0.79-1.45)

12.3NA/43 NA/43ConCOVID22 0.88 (0.49-1.59)

Weight, %
Favors
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0.1 51
RR (95% CI)
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Plasma ControlTrial
Studies published in peer-reviewed journals

RR (95% CI)

Heterogeneity: I2 = 29%, τ2 = 0.1194, P = .25

79.9Summary for peer-reviewed studies 0.76 (0.20-2.87)

Mechanical ventilation useC

37.819/235 19/229PLACID17 0.97 (0.53-1.79)

29.619/228 10/105PlasmAr18 0.87 (0.42-1.82)

12.43/80 10/80NCT0447916316 0.30 (0.09-1.05)

Studies published as preprints

4.63/14 1/15ILBS-COVID-0221 3.21 (0.38-27.40)

100.0Summary for all studiesa

Heterogeneity: I2 = 11%, τ2 = 0.0559, P = .34
Test for overall effect: P = .44

0.81 (0.42-1.58)
15.54/20 6/20NCT0435653420 0.67 (0.22-2.01)

Three of the trials did not have study
acronyms (only trial registration
numbers) and ILBS-COVID-02 and
PLACID did not have expansions in
the original publications.
Hartung-Knapp adjustment was used
for the random-effects model and the
Paule-Mandel estimator was used for
τ2. The weight percentages
correspond to the secondary analysis
for all studies. ConCOVID indicates
Convalescent Plasma as Therapy for
Covid-19 Severe SARS-CoV-2 Disease;
ConPlas-19, Convalescent Plasma
Therapy vs SOC for the Treatment of
COVID-19 in Hospitalized Patients;
HR, hazard ratio; NA, not available;
PICP19, Passive Immunization With
Convalescent Plasma in Severe
COVID-19 Disease; PlasmAr,
Convalescent Plasma and Placebo for
the Treatment of COVID-19 Severe
Pneumonia; RECOVERY, Randomized
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risk ratio.
a Includes only the studies shown

that were published in
peer-reviewed journals or as
preprints.
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our summarized results and, given the relatively small sample
size of REMAP-CAP compared with the RECOVERY trial,8 the
data would likely not change our interpretation.

Difficulties in synthesizing evidence across COVID-19 trials
because of heterogeneous outcome measures were antici-
pated by Zarin and Rosenfeld28 who identified 351 unique de-
scriptions for outcome measures among 232 trials registered
until June 2020, including 14 unique ordinal scales. Besides
precluding a meaningful overview, unnecessary variation in
outcome measures makes precise conclusions more challeng-
ing. To aid the development of uniform outcome measure-
ment across trials, core outcome sets involving patients may
be a fruitful way forward.29

Limitations
This study has several limitations. First, 3 of the 10 RCTs had
some concerns or high risk of bias. However, those 3 RCTs only
contributed to 1.8% of the weight of the meta-analysis on all-
cause mortality, which was highly dominated by data from the
RECOVERY trial. Although access to full publication of the re-
sults was not yet available, the mortality results from the
RECOVERY trial appear likely to be at low risk of bias and with-
out a specific reason to downgrade the certainty of evidence
based on previously published treatment group results and the
RECOVERY trial protocol.4-6,26,27

Second, the reporting of clinical outcomes, other than all-
cause mortality, for RECOVERY was insufficient and inconsis-

tent regarding the use of definitions and relevant details across
its COVID-19 treatment trials.

Third, the data were too limited to perform meaningful
subgroup analyses. The observations reported in the litera-
ture regarding a benefit with early high-titer plasma1 admin-
istration in observational studies call for further analyses based
on individual patient data such as the Continuous Monitor-
ing of Pooled International Trials of Convalescent Plasma for
COVID-19 Hospitalized Patients (COMPILE) project.30

Fourth, except for 1 RCT with outpatients,16 all patients
were hospitalized with or without oxygen supplementation,
indicative of moderate to critical COVID-19. The generalizabil-
ity of the results to patients with milder COVID-19 is unclear.

Fifth, the primary focus of this meta-analysis was on pub-
lished RCTs. There are many ongoing trials (>100) assessing
convalescent plasma that are at risk of being terminated early
or never published, but a collaborative meta-analysis of all
these data is underway.31

Conclusions
Treatment with convalescent plasma compared with placebo
or standard of care was not significantly associated with a de-
crease in all-cause mortality or with any benefit for other clini-
cal outcomes. The certainty of the evidence was low to mod-
erate for all-cause mortality and low for other outcomes.
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