Open Access Short Communication

Convalescent Plasma For COVID-19 Pak Armed Forces Med ] 2020; 70 (COVID-19) (1): S418-20

SHORT COMMUNICATIONS

CONVALESCENT PLASMA FOR COVID-19 INFECTION: EVIDENCE AND CLINICAL
APPLICATION
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ABSTRACT

Corona virus disease 2019 (COVID-19) is caused by severe acute respiratory syndrome corona virus 2 (SARS-
CoV2) and has currently affected 11 million people worldwide with 0.53 million deaths. While there is ongoing
trials and research for newer therapeutic options including antivirals (remdesivir), anti-interleukin 6
(tocilizumab), vaccines and antimalarials; there is renewed interest in the use of old therapeutic tools as well.
Convalescent plasma has been used historically for measles, poliomyelitis, Spanish flu pandemic, severe acute
respiratory syndrome (SARS1) and Ebola epidemics with conflicting results. With widespread use of convalescent
plasma throughout the world as investigational drug for COVID-19, it is important to review past experience
with its use in various outbreaks, potential role in COVID-19, and clinical application during current pandemic
and challenges faced by resource constrained countries.
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Plasma collected from a person recovering
from a known illness is called convalescent plas-
ma and its use to provide passive immunization
is called Convalescent plasma therapy. It involves
the administration of plasma containing antibo-
dies against a given agent to a susceptible indivi-
dual for the purpose of preventing or treating
an infectious disease due to that agent!. Use of
Passive antibodies dates back to 1890s and was
the only means for treating different infectious
diseases before the discovery of antimicrobials.
During 1918 influenza virus pandemic, convale-
scent plasma was used for a large number of
patients. A meta-analysis including 1703 patients
documented lower mortality in patients receiving
convalescent plasma2 Literature review showed
that convalescent plasma was also used in
outbreaks of poliomyelitis, measles and influenza
with conflicting results regarding their efficacy.
More recently, convalescent plasma was used in
2009-2010 HIN1 Influenza pandemic in patients
requiring critical care. Studies by Hung et al and
Hui et al documented lower respiratory virus
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burden, reduction in circulating pro-inflamma-
tory Cytokines and reduced mortality in patients
receiving convalescent plasma. Its use was reco-
mmended by world health organization (WHO)
in Ebola epidemic of 2014 and a protocol for its
use was drafted. Follow-up studies, however
failed to document a survival benefit of convale-
scent plasma in affected patients.

The mechanism of action by which passive
immunization works is viral neutralization.
Passive antibody therapy is most effective when
used for prophylaxis or early in disease course.
Exact etiology for temporal variation is unclear
but it is hypothesized that this could be due to
the fact that passive antibody works by neutrali-
zation of initial inoculum which is smaller in
early disease course. In recent COVID-19 pande-
mic, Lancet infectious diseasesand Cunningham
et al, concluded that use of convalescent plasmais
a tried and tested approach and appears to be
helpful until definitive and effective treatments
are found3. A recent case series by Shen ef al,
published in JAMA reported clinical improve-
ment in 5 critically ill patients of COVID-19
and ARDS treated with convalescent plasma.
On March 24, 2020. FDA authorized use of
convalescent plasmafor investigational use under
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the traditional IND regulatory pathway (21 CFR
312). A Cochrane review published in May 2020
by Valk et al, failed to document evidence sup-
porting clinical benefit of convalescent plasma for
patients with COVID-194. A recently published
first randomized trial concluded that for severe
and critically ill patient, use of convalescent
plasma did not significantly improve 28-day
survival, however there was early viral clearance,
shorter ICU stay and early discharges. Although
trial was prematurely terminated due to lack of
patient recruitment5. Despite FDA approval for
use as investigational treatment and ongoing
trials across the world, there are various challen-
ges regarding use of convalescent plasma in
resource constrained countries like Pakistan.
Most important being lack of regulatory use of
convalescent plasma. Due to excessive media
hype, biased opinions and undue expectations,
convalescent plasma has been used injudiciously
and unregulated across the country without
enrolling patients in clinical trial. Moreover, there
have been unfortunate incidences of sale of
plasma by recovered donors. Other challenges
include, limited availability and absence of
proper consent of COVID 19 recovered donor,
lack of testing facilities for detection and quantifi-
cation of viral neutralization antibodies to select
optimal donor, non-availability of nucleic acid
testing and methods for viral inactivation of
apheresis product, financial constraints, and
deficiency of skilled manpower and apheresis
kits on a large scale.

Clinical application of convalescent plasma
requires enrollment and administration in a cen-
tre approved for clinical trial. Informed consent
should be obtained and the donor should fulfill
all the criteria of a healthy blood donor as per
AABB/WHO guidelines (with the exception of
the history of acquiring COVID-19 during last 4-8
weeks)¢. Prior diagnosis of COVID-19 should be
documented by a SARS-CoV-2 real time polyme-
rase chain reaction (RT-PCR). Donor should
be clinically asymptomatic for at least 21 days
prior to donation, in addition to the mandatory
requirements of blood donation screening
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(HBsAg, anti-HCV, anti-HIV, syphilis and mala-
ria). The blood samples should be tested for
SARS-CoV-2 by nucleic acid testing (NAT) /
RT-PCR. Testing for presence of neutralizing
antibodies (preferably quantitative titers greater
than 1:320) is a mandatory requirement. Plasma
collection should preferably be by apheresis, as
larger volumes (800-1200 ml) of convalescent
plasma can be collected and can be used for more
than one patient. Plasma collection by apheresis
can be repeated after 2 weeks gap from same
donor. Alternatively, plasma can be separated
from whole blood by centrifugation, but the
volume obtained is less and this method cannot
be utilized again on the same donor before 12
weeks. It is important that donor experience is
pleasant and comfortable so other recovered
patients are encouraged to donate. In the absence
of further clinical evidence, 200-250 mL of con-
valescent plasma is given to patient and can be
repeated after 3-5 days if required; whereas, for
pediatric patients, a dose of 10 mL/kg can be
used.

As passive immunization is more effective
for prophylaxis and when given early in disease
course, can lead to reduction in mortality. Prefer-
ably, convalescent plasma should be adminis-
tered to patients with mild disease who are at risk
of disease progression (like immuno compromi-
sed, one or more prior organ dysfunction) or
patients with moderate to severe illness with aim
to prevent disease progression and requirement
for ventilatory support. In a resource constrained
country like Pakistan, pros and cons of convale-
scent plasma therapy must be weighed. It is imp-
ortant to balance pros of possible clinical efficacy
versus cons of cost, donor availability, and risks
of plasma infusion. Different clinical trials are
ongoing and will be helpful in refining clinical
application of convalescent plasma. A clinical
trial registered at Clinical trials. Gov NCT
04352751 by Shamsi et al, is currently recruiting
patients in Pakistan and results are awaited.
There is need to have well designed prospective
randomized trial comparing convalescent plasma
to control group in ongoing pandemic, without
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which clinical efficacy of convalescent plasma 2

will continue to remain in question.
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