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Abstract
Convalescent plasma therapy has been used successfully in the past to treat respiratory infections. In SARS-CoV-2, there was
initially strong evidence in favor of convalescent plasma therapy from a large observational study but the evidence from recent
randomized controlled trials has been mixed. However, two of those studies provided convalescent plasma therapy on average 8
days after diagnosis despite earlier data proving that the therapy is most effective when given within 3 days of diagnosis. Another
more recent randomized controlled trial found evidence in support of convalescent plasma therapy and we believe that it is no
coincidence that they administered convalescent plasma therapy within 3 days of symptom onset. We call for more robustly
planned randomized controlled studies to further reliably determine the efficacy of convalescent plasma therapy against SARS-
CoV-2. Progress has been made with developing a vaccine but there is likely to be a substantial lag in widespread administration
of the vaccine, especially in poorer countries. We therefore propose that patients with SARS-CoV-2 infection should be
considered for early ambulatory administration of high-dose convalescent plasma in order to reduce the burden of severe
SARS-CoV-2 disease.
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The SARS-CoV-2 pandemic has affected over 105 million
people across the world since the start of the first outbreak in
December 2019. Passive antibody transfer using convalescent
plasma infusions has been used successfully in the past to treat
respiratory infections [1] but in SARS-CoV-2, the evidence
has been mixed [2–7].

A large multicenter observational study coordinated by the
Mayo Clinic and published in August 2020 comprised 35,322
patients [2]. They found reduced 7-day and 30-day mortality
in people administered convalescent plasma therapy. The 7-
day mortality effect was most pronounced in people adminis-
tered convalescent plasma therapy within 3 days of SARS-
CoV-2 diagnosis (8.7%, 8.3-9.2%) as compared with people
who received treatment 4 ormore days after diagnosis (11.9%,
11.4-12.3%), P < 0.001. A similar trend was seen with the 30-
day mortality data. Our experience is consistent with these
findings. In our local SARS-CoV-2 unit in a secondary-care
healthcare facility, we frequently administer convalescent

plasma therapy and we have often witnessed rapid recoveries
when it has been administered promptly following SARS-
CoV-2 diagnosis [8].

The Mayo Clinic team also recently demonstrated the im-
portance of using high-titer plasma rather than low-titer plas-
ma. This was reflected by a more substantial reduction in
mortality within 30 days (relative risk 0.66, CI 0.48-0.91)
[4]. This is consistent with the interim analyses from two trials
which administered neutralizing monoclonal antibodies
against SARS-CoV-2 within 3 days of diagnosis [9, 10].
The monoclonal antibody treatments have an antibody titer
substantially greater than the titer in convalescent plasma.
Interim analysis of both trials showed a reduction in viral load
(−0.53, CI −0.98 to 0.08 by day 11) (−0.56, CI −1.02 to 0.10
by day 7) respectively.

Despite the evidence, a Cochrane systematic review was
unable to determine if convalescent plasma treatment is effec-
tive for SARS-CoV-2 [11]. They identified 19 studies where
participants had received convalescent plasma therapy, but the
results from only 2 randomized controlled trials were included
in their analysis. These 2 studies (both stopped early) com-
prised only 95 participants who received convalescent plasma
therapy. Data from the other studies, which comprised 35,322
participants, were excluded because they were not random-
ized controlled studies.
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This lack of randomized controlled studies has been ad-
dressed. However, negative conclusions were drawn from
two underpowered studies. One such study was the PLACID
trial [3], which was a randomized controlled trial that included
people with moderate SARS-CoV-2. They concluded that
there was no association between plasma therapy and reduced
progression to severe infection or all-cause mortality. During
the study, they calculated that to investigate the effectiveness
of convalescent plasma therapy, a sample size of 226 partici-
pants in each arm of the trial was required. However, only 160
participants received convalescent plasma with “detectable
neutralizing antibodies”. This fell well short of their target of
226 to achieve a sample size with sufficient power to assess
the effectiveness of convalescent plasma. In addition, the me-
dian number of days between symptom onset and enrolment
to the study was 8 (range 6-11 days). The Mayo Clinic data
had shown that the mortality benefit was most pronounced in
people administered high-titer convalescent plasma therapy
within 3 days of SARS-CoV-2 diagnosis [2, 4]. The Placid
trial failed to give sufficient high-titer plasma and was there-
fore underpowered, and in addition, the administration of the
plasma was too delayed to reliably assess its efficacy.

Another randomized controlled trial (Simonovich VA et al.
[5]) included 228 participants who received convalescent
plasma therapy. They also reported no benefit for convales-
cent plasma in patients with SARS-CoV-2. Again, the median
number of days between symptom onset and study enrolment
was 8, which missed the critical timeframe when plasma ther-
apy is most effective.

The evidence from theMayo Clinic data in favor of admin-
istering convalescent plasma therapy is strong, particularly
when it is administered within 3 days of hospitalization for
SARS-CoV-2-associated complaints [2]. This has been cor-
roborated recently by another randomized controlled trial
which comprised 160 adults (older than 65) with mild or mod-
erate SARS-CoV-2. Eighty people received convalescent
plasma and most crucially, it was received within 3 days of
the onset of symptoms. They showed a relative risk reduction
of developing severe respiratory disease of 48% (relative risk
0.52; confidence interval 0.29-0.94, P = 0.03) [6]. Further

evidence was found in a prospective study performed in
America. The study included 351 people who were transfused
high-titer convalescent plasma therapy and they found that the
optimal time for administering the therapy was within 44 h of
admission to hospital. There was a mortality benefit after 60
days only among patients who had been transfused with high-
titer convalescent plasma therapy within 72 h of admission
(unadjusted hazard ratio 1.93 P = 0.02) [7].

In Simonovich V.A. et al. [5], 65.8% participants were
enrolled on the general ward and only 4.8% were enrolled in
the emergency department. Future studies should enroll par-
ticipants early, preferably in the emergency department so that
they receive plasma therapy without delay and within 3 days
of diagnosis.

Vaccines for the prevention of SARS-CoV-2 are now be-
coming available but the pandemic is increasing in prevalence
and mutations have been detected. There is likely to be a
substantial lag in widespread administration of the vaccine,
especially in poorer countries. It is interesting that both of
the recent trials with neutralizing monoclonal antibodies ad-
ministered the therapy to outpatients [9, 10]. In light of the
strong evidence in favor of giving high-titer convalescent
plasma therapy within 3 days of diagnosis (Table 1), we pro-
pose that patients with SARS-CoV-2 infection should be con-
sidered for early ambulatory administration of high-titer con-
valescent plasma in order to reduce the burden of severe
SARS-CoV-2 disease.
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Table 1 Table of studies with
positive association between
convalescent plasma therapy
administration and disease
outcome

Study Convalescent plasma administration and disease outcome

[2] Mortality rate 8.7% [CI 8.3-9.2%] (plasma received within 3 days of diagnosis) vs. 11.9%
[CI 11.4-12.3%] P < 0.001 (plasma received after 4 days)

[4] Lower mortality within 30 days when administered high-titer convalescent plasma vs.
low-titer (relative risk 0.66, CI 0.48-0.91)

[6] Relative risk reduction of developing severe respiratory disease by 48% (relative risk 0.52
[CI 0.29-0.94] P = 0.03)

[7] Lower mortality within 60 days when administered high-titer convalescent plasma therapy
within 72 h of admission vs. controls (unadjusted hazard ratio 1.93 P = 0.02)
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