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Abstract
COVID-19 pandemic has imposed worldwide challenge and has significantly affected transfusion medicine. Shortage in blood
products along with concerns regarding the safety of blood products have emerged. Measures to overcome these challenges have
been implemented in order to decrease the demand on blood products and to encourage blood donations while taking full
precautions to minimize risk of COVID-19 transmission mainly at blood banks and medical centers. Several countries have
been successful in facing these new challenges. In addition, the role of plasma therapy in the treatment of COVID-19 patients,
especially in severe cases, has been proposed and current studies are being conducted to determine its efficacy. Other therapeutic
options are currently being explored. So far, the use of convalescent plasma is considered a promising rescue treatment to be
looked at.
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Introduction

Overview of coronaviruses

Coronaviruses (CoVs) are a subfamily of large and enveloped
viruses that are divided based on their genome characteristics into
four genera: alpha, beta, gamma, and delta-CoV, of which alpha
and beta-CoVs are known to infect humans [1]. All humanCoVs
appear to have respiratory transmission carrying a pandemic po-
tential and are believed to be zoonotic in origin with bats being
most likely the natural hosts for all presently known CoVs [2].
Six coronaviruses were known to cause disease in humans, two
among them, severe acute respiratory syndrome coronavirus
(SARS-CoV) andMiddle East respiratory syndrome coronavirus

(MERS-CoV), have caused more widespread concern resulting
in epidemics with significant morbidity andmortality [3]. SARS-
CoV emerged in 2002 in the Guangdong province of China with
a mortality rate of 10% [4], whereas MERS-CoV hit in 2012 in
Saudi Arabia exhibiting a high case fatality ratio of 35%making
it one of the deadliest human pathogens [5].

Novel coronavirus pandemic and epidemiology

Late in December 2019, a novel coronavirus was identi-
fied to be responsible for unidentified pneumonia out-
breaks and sporadic human infections that emerged in
Wuhan, Hubei Province, China [6]. It was labeled as
the seventh type of coronavirus to infect humans and
the third highly pathogenic human CoV in this century
with a remarkable rapid pace of transmission [7]. In ad-
dition, phylogenetic analysis showed that the genomic
sequence of the current virus is closer to that of SARS-
CoV than that of MERS-CoV for which it was given the
nomenclature SARS-CoV-2 the causative pathogen of
coronavirus disease 2019 (COVID-19) as the standard
format announced by the World Health Organization
(WHO) [8, 9].

Clinically, COVID-19 has an incubation period of 1 to 14
days mostly ranging between 3 and 7 days with respiratory
droplets and close contact being the main routes of
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transmission. The SARS-CoV-2 infection can induce five dif-
ferent outcomes in a spectrum that ranges from being asymp-
tomatic (1.2%), mild to moderate cases (80.9%), severe cases
(13.8%), and reaching critical cases (4.7%) and death in 2.3%
of all reported cases [10]. The most prominent symptoms in
mild to moderate patients are fever, fatigue, and dry cough,
followed by other symptoms such as sore throat, myalgia,
arthralgia, and headache [11]. As disease progresses, multiple
complications tend to develop, especially in critically ill pa-
tients admitted to the ICU including, shock, sepsis, acute kid-
ney injury, acute cardiac injury, and multi-organ dysfunction
[12]. COVID-19 rapidly progressed and spread across various
continents over few months and was formally declared as
pandemic by WHO on March 11, 2020 [13].

Transfusion medicine and possible pandemic
drawbacks

Transfusion medicine is a vital multidisciplinary branch of
medicine that is specialized in the proper use and management
of blood and blood products for treatment or prevention of
diseases [14]. Since its foundation by Karl Landsteiner who
discovered the ABO system in 1902, the field experienced
massive progressive development in terms of safety measures,
storage, and administration techniques. However, it has also
faced several challenges in overcoming infection transmis-
sion, especially with the emergence of different blood-borne
diseases [15]. COVID-19 constitutes a new challenge for the
transfusion sector with preliminary data indicating the pres-
ence of viremia in 15% of the COVID-19 patients which
means that the risk of transmitting the virus through transfu-
sions cannot be excluded despite the fact that the detected viral
RNA concentrations in blood are low [16]. Viral RNA re-
quires at least 2 to 3 days after the onset of symptoms to be
detectable in plasma or serum. Moreover, most patients, espe-
cially younger adults who can donate blood, are either asymp-
tomatic or have mild symptoms increasing the possibility of
carrier patients donating blood [17]. Furthermore, samples
collected from patients who recovered from COVID-19
showed positive reverse transcriptase-polymerase chain reac-
tion (RT-PCR) tests which have not been seen before in the
human infectious diseases’ history [18]. COVID-19 pandemic
had affected the field of transfusion in many aspects threaten-
ing its efficiency and safety through possible drawbacks in-
cluding blood shortage due to decreased donations, increased
demand in intensive care units, and risk of the virus transmis-
sion [19].

The current review investigates the effects of COVID-
19 on transfusion medicine and the safety measures taken
to face the current pandemic. It also discusses the role of
plasma therapy as an option in the treatment of COVID-19
patients.

The challenge and blood safety

Inactivation of COVID-19 in blood products

Coronaviruses are enveloped viruses that are vulnerable to
acid-pH, basic-pH, and heat which works mainly on denatur-
ing the secondary structure viral proteins. The virus seems to
be stable at a temperature of 4 °C and below without any
significant reduction in the viral infectious titer after 25 cycles
of freezing and thawing [20]. Following the outbreaks of
SARS andMERS, some studies were conducted to investigate
and develop pathogen inactivation/reduction technologies
(PRTs) to decrease or completely eradicate the potential risk
of coronavirus transmission via blood products. Several tech-
niques were studied including heat, solvent and detergent
treatment, methylene blue, and illumination by ultraviolet
(UV) light all of which have shown an ability of virus inacti-
vation of variable extents [17]. Previous studies revealed that a
temperature of 60 °C for 15–30min is enough for reduction of
SARS-CoV from plasma without cells, whereas the inactiva-
tion in plasma products can be achieved by heating with 60 °C
for 10 h [17, 21]. However, heating can only be used in
manufactured plasma-derived products since it can denature
proteins in blood products. This fact stimulated the search for
other practical techniques where solvent and detergent meth-
od, using detergent-like solutions such as Triton X-100 and
Tween, was found to be effective [17]. Additionally, different
wavelengths of UV light have influenced the activities of both
SARS-CoV and MERS-CoV in the blood. UV-A and UV-B
lights were used in the presence of co-factors as riboflavin to
inactivate the pathogens’ nucleic acids, while UV-C light was
used solely [17]. On the contrary, high cost remains the major
administrative obstacle to the practical implementation of
PRTs [22].

Biosafety and screening strategies

Besides the classical public health measures to control the
pandemic including isolation, quarantine, social distancing,
and community containment, it was essential to have specific
measures for the field of transfusion [23]. COVID-19 pan-
demic directly affected different phases of the transfusion pro-
cess mainly the pre-transfusion examination in laboratories
besides the clinical transfusion phase. In order to reduce the
risks of COVID-19 transmission through transfusions, urgent
adjustments to the existing biosafety protocols were made by
various international and local health organizations [24].
Donor screening and testing strategies are usually based on
theoretical or confirmed risks of transmission through trans-
fusions. Since SARS-CoV-2 is still a new virus, its transmis-
sion through a viraemic donor is uncertain, which leads the
current knowledge regarding this issue to be based on the
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experience from other coronaviruses where the risk of trans-
mission through blood is considered low [25, 26].

In addition to the local Clinical and Diagnostic Centers in
China and many other countries, the World Health Organization
was a pioneer in formulating a batch of updated laboratory bio-
safety guidelines specific for COVID-19 [19]. These guidelines
include a group of protectionmeasures that are aimed at minimiz-
ing the risk of virus spread via transfusions or laboratory proce-
dures and protecting both the laboratory personnel and the pa-
tients in a studied and organized pattern which maintains the
continuity of safe blood donations. The recommendations focus
on performing a local risk assessment by each process step
starting from sample collection and sample reception, until
reaching clinical testing and PCR [27]. The issue of wearing
proper personal protective equipment was also explained thor-
oughly with insisting on the importance of hand washing, use
of disinfectants as 75% ethanol spraying, and biological waste
management. Moreover, the new guidelines highlight the impor-
tance of conducting manual procedures in biological safety cabi-
nets to reduce the risks of contamination. These guidelines and
protocols are progressively updated and improved based on the
latest research studies and information about the virus and the
pandemic to be able to cope properly with the current situation
[27, 28].

Impact on practice

In general, the challenges faced by blood banks during an
infectious pandemic are securing and protecting the blood
supply [29]. Historically, during a pandemic, the demand for
blood and blood products may decrease due to postponement
of elective surgeries or due to measures such as physical dis-
tancing and complete lockdown of cities or countries in an
attempt to curb the spread of infection may result in a large
decline in blood supply and an overall shortage of blood prod-
ucts [30]. In addition, due to the nature of COVID-19 virus,
which has long incubation period and the possibility of having
asymptomatic carriers of the virus, a huge challenge in the
recruitment of blood donors, blood collection, and blood safe-
ty is inevitable, and a profound impact on the number of blood
donations, blood supplies, and blood safety has been experi-
enced since the start of the outbreak [19].

The main reason behind the reduction in blood products is
related to the COVID-19 precautions issued by governments
and social media to avoid crowds and unnecessary commuting
[31]. The effect of these measures taken was noted in several
countries and blood centers. For example, in Italy, it has been
reported that in the weeks 2–8 of March, 44,297 whole blood
units were collected and 46,183 red cell units were transfused,
with a negative balance of 1886 units as reported by the Italian
National Blood Center [16]. In the USA, nearly 4000
American Red Cross blood drives have been canceled across

the country and hospital-based collections have been canceled
due to institutional concerns regarding donors spreading
COVID-19 to hospitalized patients or vice versa [32]. Due
to the anticipated shortage of blood supply, measures were
taken to avoid overwhelming the system and this, in turn,
resulted in decrease in the total number of blood products
transfused. For instance, at the HealthCity Novena campus,
a mean of 1270 packed red blood cell (pRBC) units/month in
2019 were transfused, as compared to 1063 PRBC units/
month (16% decrease) in February and March 2020 in addi-
tion to reduction in fresh frozen plasma (FFP) from 245 to 193
units/month (21.2% decrease) and platelet products from 197
to 166 units/month (15.7% decrease) [30]. Hence, one of the
major implications of COVID-19 pandemic is the significant
reduction in blood donations compared to previous years
resulting in clinical shortage of blood supply and a worrying
decrease in the number of blood donations [16].

Blood transfusion demand in COVID-19 patients

Whether patients with COVID-19 infection have a higher
need for blood transfusion or not is a reasonable question
given the shortage in blood supply. From the data available
so far as the pandemic continues, it has been shown that pa-
tients infected with COVID-19 who are critically ill are those
who might require transfusion of blood product. A study by
Bingwen et al. showed that 9 out of 572 patients with COVID-
19 required transfusion: 0.63% of non-ICU (intensive care
unit) COVID-19 patients compared to 36.8% of ICU
COVID-19 patients requiring pRBC transfusion, with lesser
requirements for FFP and platelet transfusion [30]. The rea-
sons behind the need for pRBC transfusion were mainly relat-
ed to either severe gastrointestinal bleeding or symptomatic
anemia in premenopausal women with iron deficiency anemia
that have concurrent COVID-19 infection rather than hemo-
lysis [30]. In the latter group of premenopausal women, it is
worth noting that alternative approach with iron replacement
therapy aiming at improving erythropoiesis was considered a
more appropriate treatment approach. To date, most patients
with COVID-19 infection do not require blood transfusion
and only a subset of critically ill patients in the ICU require
blood transfusion especially in the setting of gastrointestinal
bleeding [30].

Measures taken by blood centers and hospitals

In face of COVID-19 pandemic, several measures are taken to
overcome the emerging shortage in blood products. These
measures vary from one country to another and from one
blood center to another. Examples of measures taken in three
different countries (China, Iran, and Italy) are presented in
Table 1. In general, the measures taken can be divided into
two main arms: (1) limiting the spread of COVID-19 and (2)
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overcoming the shortage in blood supply. Regarding the first
arm, common precautions focusing on ensuring appropriate
social distancing, screening donors for COVID-19 symptoms,
recent travel or exposure to confirmed cases, and hospital
measures focusing on postponing elective procedures have
been implemented. As for plans to overcome the shortage in
blood supply, measures focusing on encouraging blood dona-
tions through mobile blood drives, social media or traditional
media [19], organizing national media campaigns on the im-
portance and safety of blood donation [16], or creating an
online system that shows all blood unit inventory in a real-
time setting whereby any center with a shortage of supply is

able to ask its richest neighbor for units [31] have been
applied.

Another approach to overcome the shortage was mainly
related to the practice of medicine and more specifically trans-
fusion medicine where calling for restrictive blood transfusion
strategies became essential. This is mainly applicable in cancer
patients and in ECMO patients where transfusion protocols
with lower triggers coupled with blood preservation strategies
such as auto-transfusion of circuit blood during decannulation
would result in reduction of the number of blood transfusions
needed [34]. Despite the fact that optimal red cell transfusion
thresholds in patients with hematological malignancies have
not yet been established [35] and that current practice varies
widely [36], restrictive red cell transfusion strategies is still
recommended in these patients. In other patients, the use of
iron, folic acid, vitamin B12, or erythropoietin may present
alternatives to red cell transfusion or could be used to limit
transfusion requirement even in the preoperative patients and
in the critically ill, where the use of erythropoiesis-stimulating
agents at either 100,000 units weekly in the intensive care unit
(ICU) or 600 units/kg in the preoperative period results in
higher hemoglobin concentrations and reduced transfusion uti-
lization [37, 38]. As for platelets which are known to have the
shorter shelf-life, international guidelines recommend not to
give prophylactic platelet transfusion for asymptomatic patients
with chronic bone marrow failure (including patients taking
low-dose oral chemotherapy or azacitidine) and to consider
not giving prophylactic platelet transfusions to well patients
without evidence of bleeding after an autologous stem cell
transplant [39]. Other approaches are also recommended de-
pending on the medical condition. For example, in sickle cell
disease patients, immediate initiation of low-dose hydroxyurea
therapy (fixed dose 10 mg/kg/day) for all children receiving
blood transfusion therapy for primary and secondary stroke
prevention has been recommended during COVID-19 pandem-
ic where blood supply interruptions are likely to occur [40].

Transfusion-sparing strategies, such as implementation of
patient blood management (PBM) which is an evidence-based
bundle of care to optimize medical and surgical patient out-
comes by clinically managing and preserving a patient’s own
blood or the application of medical concepts designed to main-
tain hemoglobin concentration, optimize hemostasis, and mini-
mize blood loss, in an effort to improve patient outcomes have
been suggested and according to some references should be
mandated [32, 41]. There are numerous modalities available
for perioperative blood conservation including the use of topical
or stimulating agents, avoiding hemodilution and early treatment
of coagulopathy [42]. Furthermore, conservative transfusion
strategies such as target hemoglobin level of 7–8 g/dL, increased
to 10 g/dL if hypoxemia persisted, have been proposed to be
applied for COVID-19 patients [43]. Following restrictive blood
transfusion strategies coupled with timely and accurate commu-
nication among blood centers/hospitals, ensuring that blood

Table 1 Examples of measures taken in 3 different countries (China,
Iran, and Italy)

China [32] Iran [33] Italy [29]

Pleading the public for
blood donations,
instead of having
volunteer donors at
blood drives

Creating online
system for
coordination among
blood centers

Reorganizing hospital
activities

Recruiting donors
through traditional
and social media

Ensuring enough
personal protective
equipment for
employees and
donors

Running national
media campaigns to
increase awareness
on blood donation

Providing donors with
information about
COVID-19 before
hand and taking ap-
pointments to donate
blood

Changing the style of
waiting line chairs
at donation sites

Deferring donors who
had fever*,
symptoms of
respiratory tract
infection**, or who
have had contact
with a suspected or
confirmed case of
COVID-19 within
the past 2 weeks of
donation

Deferring blood
donations from
donors traveling
from, or residing in,
the regions hardest
hit by COVID-19

Increasing disinfection
of all the contacting
surfaces

Performing
pre-donation screen-
ing (temperature
check, physical ex-
am)

Decreasing waiting
time through an
online ticketing
system

Thoroughly cleaning
and disinfecting all
sites of blood
donation

Increasing working
hours of donation
centers and
removing weekend
holidays

Providing full
equipment and
protection gear to
laboratory staff

*Fever defined as temperature >37.5 °C

**Cough, dyspnea, sore throat, rhinorrhea
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collection meets the clinical needs and abiding by international
guidelines to minimize transmission are key elements in over-
coming the challenge.

The results of applying these measures have been proven
effective in some countries. For example, in Italy, an increase
in the number of collected whole blood units (53,538 whole
blood units) and a decrease in red blood cell transfusion to
39,745 units (positive balance of 13,793 units) 1 week after
running a national media campaign on the importance and
safety of blood donation and reorganization of hospital activ-
ity were noted [16]. The change was also reported in Iran
where it has been reported that after implementing the crisis
system for COVID-19, the mean number of donations in-
creased between March 7 and March 17 to 4513.72–1596
donations as compared to weeks prior to implementation of
new measures between February 25 and March 6 when the
mean number of donations per day was 2828.45–1587 [31].
The same trend was noted in the USA, where during the first
week of the outbreak, a significant drop in blood donations
occurred, but subsequently, blood units were provided from
blood centers of non-affected areas of the country to keep
inventory stable and allow for routine hospital operations in
addition to beginning prospective triaging of blood orders to
monitor and prioritize blood utilization [44].

In addition to applying the above-mentioned measures be-
fore and during blood donation, active post-donation informa-
tion gathering, product tracing, and recall are suggested [45].
Registration of donor information and following up until the
expiry date of the blood products has facilitated the isolation
or urgent recall of blood products donated by individuals with
suspected COVID-19 infection and the implementation of
proactive measures such as the temporary isolation of blood
for 14 days after collection and delaying its release for clinical
use [19]. Donors are requested to report if they have any
illness or close contact with a confirmed case prior to donation
or if they were to be classified as a suspect case or diagnosed
as COVID-19 after donation [46]. It is worth noting that it is
optimal for blood services to receive the details of all con-
firmed COVID-19 cases from their health authorities and not
solely rely on post-donation information provided by blood
donors in order to be able to trace donors, recall any blood
products not transfused, or apply a 3-month deferral for future
donations for confirmed COVID-19 cases even though trans-
fusion transmission of COVID-19 to recipients has not oc-
curred so far [46].

Plasma therapy

Treatment options in COVID-19

Currently, there are no approved therapies for either the treat-
ment or the prevention of COVID-19 [33]. Several treatment

options are being explored and include vaccine development,
convalescent plasma, interferon-based therapies, small-
molecule drugs, cell-based therapies, and monoclonal anti-
bodies (mAbs) [2]. Lythgoe et al. have identified 344 inter-
ventional studies worldwide focusing on both preventative
strategies and the treatment of patients with COVID-19 as of
March 20, 2020 [33]. Treatment strategies under investigation
can be divided into six main categories [33]:

1. Antiviral treatments including protease inhibitors (lopinavir/
ritonavir) and nucleotide analogues (remdesivir) in addition
to several other antivirals used in the treatment of viral ill-
nesses such as viral hepatitis C, influenza, Ebola, and HIV
viruses

2. Antimalarial treatments including chloroquine and
hydroxychloroquine

3. Immunomodulators including immunosuppressants such
as corticosteroids, adalimumab (antiTNF), eculizumab
(anti-C5), sarilumab (anti-IL-6), ixekizumab (anti-17A),
and fingolimod (sphingosine-1-phosphate receptor mod-
ulator) or immunostimulants such as anti-PD-1 antibody
camrelizumab and recombinant IL-2

4. Cell-based therapy such as mesenchymal stem cells
(MSCs) which have immunomodulatory and tissue repair
effects through the secretion of cytokines and growth
factors

5. Plasma-based therapy
6. Other therapies: the anti-fibrotic/inflammatory agent

pirfenidone and anti-angiogenic agents (bevacizumab
and thalidomide)

Current efforts are also directed towards the rapid develop-
ment of vaccines with the majority targeting the spike glyco-
protein or S protein of coronaviruses [47]. Extensive vaccina-
tion is the only promising strategy to prevent the spread of
COVID-19 pandemic; however, having a vaccine available to
the general population might take some time [19]. To date,
there are 18 biotechnology companies and universities in
China working on COVID-19 vaccines among many others
globally [23].

Plasma therapy as a treatment option

Convalescent (i.e., “immune”) plasma refers to collected plas-
ma following resolution of infection and development of an-
tibodies, and it can be transfused as only a short-term treat-
ment strategy to confer immediate immunity to susceptible
individuals in the setting of post-exposure prophylaxis and/
or treatment of infectious diseases, including outbreaks of
coronaviruses such as SARS-1 and Middle East Respiratory
Syndrome (MERS) [48]. The use of convalescent plasma was
first studied with SARS and Ebola in years 2003 and 2012,
respectively, when plasma administered early after symptom
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onset in the treatment of SARS patients was shown to improve
outcomes (OR 0.25) [49] unlike in Ebola virus disease where
there was no significant improvement in survival [50]. Single-
center studies evaluating the role of convalescent plasma in
COVID-19 have shown that convalescent plasma therapy is
well tolerated and could potentially improve the clinical out-
comes through neutralizing viremia in severe COVID-19
cases and helping in achieving radiological resolution and
improving survival; however, the optimal dose and clinical
benefit need further investigation in larger well-controlled tri-
als [48, 51]. On March 26, 2020, the US Food and Drug
Administration (FDA) approved the use of convalescent plas-
ma from patients who have recovered fromCOVID-19 to treat
people who are critically ill after securing approval over the
telephone [52]. Currently, the National Health Commission of
China has asked patients to donate blood for the treatment of
COVID19 infection in order to collect convalescent plasma
within 2 weeks after recovery to ensure a high neutralization
antibody titer [23], as studies have found that the titers of
neutralizing antibodies reach their peak at 10 to 15 days after
disease onset and remain stable thereafter in patients [53]. A
meta-analysis published in May 2020 by Rajendran et al. has
concluded that CPT therapy in COVID-19 patients appears
safe, clinically effective, and reduces mortality [54]. On the
other hand, a phase 3 clinical trial by Li et al. has shown that
the use of convalescent plasma therapy added to standard
treatment, compared with standard treatment alone, did not
result in a statistically significant improvement in time to clin-
ical improvement within 28 days among patients with severe
or life-threatening COVID-19. More well-designed large mul-
ticenter clinical trials shall be conducted to better assess the
role of convalescent plasma in COVID-19 patients [55].

Despite the promising results and the robust infrastructure
blood banks globally have, regulatory and logistical chal-
lenges are inevitable and are related to the following: (1) do-
nor eligibility: selected donors need to be virus-free at the time
of blood collection given the potential risk to blood collections
staff and other donors; (2) donor recruitment: patients who
have recovered from COVID-19 can be recruited to serve as
potential blood donors and outreaching potential donors is not
considered a major problem; (3) testing: antibody testing is
available through qualitative and quantitative assays, but the
relationship between total COVID-19 antibodies and neutral-
izing anti-COVID-19 antibodies remains unclear although it is
recommended to determine the titer of anti-COVID-19 IgG
and to apply virus inactivation procedures strictly before the
use of plasma; (4) collection: apheresis rather than whole
blood donation is recommended to optimize the yield of con-
valescent plasma and is highly efficient where around 400–
800 mL of plasma from a single apheresis donation can pro-
vide 2–4 units of convalescent plasma which can be either
transfused or frozen within 24 h of collection; and finally (4)
transfusion: the dosing of convalescent plasma is highly

variable and it is suggested to transfuse one unit for post-
exposure prophylaxis and one to two units for treatment of
severe infections [19, 48, 56].

As for convalescent plasma transfusion safety, the risks to
transfusion r4ecipients are likely to be no different from those
of standard plasma [64]. Regarding non-infectious hazards of
transfusion such as allergic transfusion reactions, transfusion-
associated circulatory overload (TACO), and transfusion-
related acute injury (TRALI), the risk is considered low, but
TRALI is the one to be of particular concern in severe
COVID-19 patients given potential priming of the pulmonary
endothelium [48]. Furthermore, treatment with human immu-
noglobulin or plasma has been associated with significantly
increased same-day thrombotic event risk (0.04 to 14.9%) as
shown in previous studies [57], indicating the potential value
of evaluating the effectiveness of early intervention therapy
with convalescent plasma in patients with acute respiratory
distress as an effective therapy [58]. Since well-designed clin-
ical trials to further evaluate the efficacy and safety of conva-
lescent plasma therapy in patients with COVID-19 infection
are ongoing, current recommendations insist that the conva-
lescent plasma should be given only to patients with advanced
disease and severe and critical cases of COVID-19 until more
solid data on its effective and safety become available [19].

Conclusion

With the recent and rapid evolution of COVID-19 pandemic
worldwide, various challenges have emerged. Transfusion
medicine is one of the health fields highly affected where
blood safety and blood product availability are real global
challenges. COVID-19 pandemic has led to the development
of new strategies at blood banks and hospitals in order to
overcome the shortage in blood products. Hospitals are en-
couraged to have in place an emergency blood management
plan in preparedness planning for sustainability and safety of
blood supply [30]. As for the treatment of COVID-19, there
are no therapeutic options proven to be effective, but multiple
options are currently being studied, one of which is the use of
convalescent plasma which can be considered a promising
rescue option especially when dealing with severe COVID-
19 patients, keeping in mind the urgent need for randomized
clinical trials.
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