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At the end of 2019, the pandemic, which originated in China, has become a major concern all over the world. A new
coronavirus, severe acute respiratory syndrome-related coronavirus 2 (SARS-CoV-2), has been defined as the reason for a
cluster of unknown pneumonia. Thus far, no precise therapy or vaccine has been shown to be effective against SARS-CoV-2
infection. Mild cases can be treated by supportive care although symptomatic treatment is not enough for critically ill patients.
However, extracorporeal membrane oxygenation, convalescent (immune) plasma (CIP) and certain specific antiviral drugs for
this disease are still being investigated for improving the survival rate of cases with SARS-CoV-2 infection whose condition
continued to deteriorate. The use of passive immunization, for the prophylaxis and therapy of human contagious diseases,
has been gone back to the 20" century. Human whole blood is also a source of antibodies. CIP consists of collecting blood
plasma from someone who has recovered from a specific infection. Recent literature data show that human CIP may be an
alternative option for managing coronavirus disease 2019 (COVID-19) and will be accessible when adequate numbers of
individuals have improved. However, such donors should have a high titer of neutralizing immunoglobulin-containing plasma.
CIP can be administered to improve the survival rate for COVID-19, together with other drugs and preventive measures,
when specific management is not obtainable. On the other hand, randomized clinical trials are still necessary to assess the
safety and efficiency of CIP in the therapy of COVID-19. In this article, we want to address the special role of CIP therapy
in various infectious diseases from yesterday to today, including COVID-19.
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INTRODUCTION

As of 31 December 2020, the World Health Organization (WHO) was informed on the first patient with laborato-
ry-confirmed severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infection (1). The current approach
to clinical management of SARS-CoV-2 infection mostly focuses on general supportive care. Beyond supportive
care, there are currently no proven therapeutic options for pneumonia of coronavirus disease 2019 (COVID-19),
taken place by SARS-CoV-2 infection. Human convalescent (immune) plasma (CIP) administration could be a
choice for treatment of COVID-19 and will be accessible when satisfactory numbers of individuals improved (2—4).
Finding some therapeutic CIP trials as beneficial has led to FDA approval to treat critically ill COVID-19 patients
for wider use (2).

Passive antibody therapy has been tracing back to the 1890s and was the only way of managing several conta-
gious diseases before the advancement of antimicrobial treatment in the 1940s. Before the 1940s, passive anti-
body (serum) administration was helpful in the management of various contagious diseases (4). However, antibiotic
chemotherapy was later observed to be more effective and less toxic than antibody therapy. In the 21% century, the
efficiency of antimicrobials is plummeting due to the quickly increasing number of immunocompromised individ-
uals, the appearance of novel pathogens, the return of old pathogens, and the widespread increase of resistance
to antimicrobial medications (5).

In this paper, we want to cover the special role of CIP therapy in various infectious diseases from yesterday to
today, including COVID-19. In the preparation of this manuscript, PubMed, Web of Science Core Collection
(Clarivate), Scopus, WHO, CDC, ECDC, and the web addresses of clinical trials (www.clinicaltrials.gov) and Turk-
ish Ministry of Health (www.saglik.gov.tr) searched by the keywords (COVID-19, SARS-CoV-2, CIP). The clinical
studies, meta-analysis and review papers released in the last six months’ (from November 2019 to April 2020)
collection for the preparation of the manuscript were reviewed and evaluated for this narrative review.

What is Convalescent (Immune) Plasma?
As a form of passive antibody therapy, CIP therapy is a form of passive immunization. To produce CIP, the liquid
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component (plasma) of whole blood should be taken from some-
one who has survived a SARS-CoV-2 or similar infection. How-
ever, many new treatment protocols mention CIP as a therapy of
last resort. We think that this might be a defensive approach owing
to the inadequate clinical experience of CIP administration into this
severely ill patient group (2, 3).

CIP can immediately provide neutralizing antibodies against the
viral pathogens in COVID-19 susceptible or infected patients for
the prevention or treatment of contagious disease, but the im-
munoglobulins will last only for a short time, weeks to possibly a
few months. On the contrary, active vaccination involves the stim-
ulation of an immune system reaction that passes time to build up
a response varying among recipients; even some immunocompro-
mised patients may fail to achieve an adequate immune response.
Thus, passive antibody use is the only way of providing instant
immunity to vulnerable people and immunity of any measurable
kind for highly immunocompromised patients.

While every viral disease and epidemic is different, historical
samples (Table 1) provide important knowledge for both com-
forting and being helpful as humanity fights with the COVID-19
pandemic (6-9).

Management of influenza cases with the pneumonia complication
by the utilization of convalescent serum was begun at U. S. Naval
Hospital on September 28, 1918. Convalescent blood products
used to treat 1703 patients with Spanish influenza pneumonia be-
tween 1918 and 1925. Cases with Spanish influenza pneumonia
that had influenza-convalescent human blood products caused a
clinically significant decline in the risk of fatality (10). Each donor
yielded about 300 ml of serum at a time on two successive days.
The most beneficial results will be achieved by administering the ap-
propriate serum within the first 48 hours of the pneumonia compli-
cation. The serum therapy was shortened the course of the disease
and decreased the fatality (11). The absolute decrease in the risk
of fatality varied from 18.66% to 21.60% in different studies (6).

At the beginning of the 20" century, convalescent sera were uti-
lized to stop epidemics of viral diseases (e.g., measles and mumps)
(7, 8). Also, serum treatment was used as intra-spinally and subcu-
taneously in some patients of epidemic poliomyelitis (12).

Management of severe HIN1 2009 infection with CIP treatment
decreased airway viral load, serum cytokine levels (interleukin (IL)-
6, IL-10, and tumor necrosis factor (TNF)-a), and mortality (13).
The mean duration of hospital admission was shorter after ther-
apy. Reductions in the ICU duration, mechanical ventilation, and
ECMO were reported. No adverse events or complications were
described after CIP therapy (6).

In avian influenza A (H5N1), trivial benefits subsequent to CIP
administration were demonstrated. However, data were not de-
cisive (6).

Convalescent blood product was also utilized in the 2013 West
African Ebola epidemic. A small nonrandomized study in Sierra
Leone showed notably longer survival for those given convalescent
whole blood, compared to patients who take regular management
(9). Also, there are some reports about the efficiency of CIP therapy
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Table 1. Historical use of convalescent (immune) blood product
(serum/plasma) therapies to treat various infectious diseases (6-8, 15)

Spanish influenza A (HIN1)
Avian influenza A (H5N1)
MERS-CoV infection

SARS coronavirus (SARS-CoV)

Poliomyelitis
Meningitis
Pneumococcal pneumonia

2013 West African Ebola epidemic

Hepeatitis 2009 pandemic influenza A (H1IN1)
(influenza A [H1IN1] pdm09)
Rabies Mumps and measles

for SARS in 2003 and Middle East respiratory syndrome (MERS)
in 2012. In these epidemics, high fatality and lack of proven ther-
apeutics led to the utilization of convalescent serum. Derived from
samples of the past literature, CIP transfusion was considered for
the treatment of MERS-CoV infection and was essentially utilized
in several cases during the 2015 Korean epidemic (14).

A meta-analysis of 32 trials of SARS-CoV infection and severe in-
fluenza demonstrated a statistically significant decline in the pooled
odds of fatality after CIP therapy concerning placebo or no therapy
(odds ratio: 0.25; 95% CI, 0.14-0.45). In SARS-CoV infection,
the absolute decrease in the risk of death varied from 7% to 23%
(95% CI, 5.59-42.02) in two studies. Subgroup assessments in-
dicated that early therapy was more valuable. Discharge from the
hospital by day 22 was 54% higher after CIP management (77%
vs. 23%) (6).

In conclusion, more than the last two decades, convalescent
whole blood product therapy has been utilized (Table 2) in the
therapy of SARS, MERS, and 2009 influenza A HIN1 pandemic
(HIN1pdmO9) with adequate efficacy and safety (10, 13, 14).
However, the convalescent whole blood therapy was unable to
considerably advance the survival of the Ebola virus disease, proba-
bly attributable to the lack of data of neutralizing antibody titration
for graded evaluation (9, 14). Since the virological and clinical fea-
tures having resemblance among SARS, MERS, and COVID-19
diseases, CIP therapy could be a hopeful therapeutic alternative for
COVID-19 recovery.

Shen et al. reported case series of five critically il COVID-19
patients who were administered CIP transfusion with a SARS-
CoV-2- specific antibody (IgG) binding titer higher than 1:1000
and a neutralization titer more than 1:40. CIP was utilized between
the 10" and 22" days of hospitalization. In addition, the patients’
neutralizing antibody titers increased and respiratory samples
tested negative for SARS-CoV-2 between the 1% and 12 days
after transfusion (15).

In another study, four seriously ill cases with SARS-CoV-2 infec-
tion were given palliative management and different amounts of
CIP at various time points. All four cases were in ARDS clinic,
were also taken antiviral therapy and, two of them required ECMO
support. Among four cases, who given CIP, the time from the CIP
transfusion to negative RT-PCR test varied from 3 to 22 days. The
third and fourth cases developed anti-SARS-CoV-2 IgG roughly on
the 14" day of CIP infusion. ARDS improved in four patients on
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Table 2. Administration of the convalescent (immune) plasma therapy in coronavirus epidemics

Disease Dose (volume) of CIP Antibody titers
SARS -279+127 (160-640) ml Not stated
(28, 37, 41-43)
-500 mL Antibody (IgG) titer: >640
-200 ml Not stated
-2 units of 250 mL each Not stated
(total 500 mL)
MERS -4 transfusions of CIP to 3 1:40 or 1:80
(26, 37, 44, 45) patients; volumes not stated
-2 units (250-350 mL/unit) Not stated
-250 mL Not stated
COVID-19 -200 mL Neutralizing antibody titer: >1:640
(15,17, 37)

-2 consecutive transfusions
of 200-250 mL
(400 mL total)

titer : >1:1000

the 12% day of infusion, and two cases were weaned from mechan-
ical ventilation within two weeks. Of the five cases, three have been
discharged, and two patients were in stable condition at 37" day of
transfusion (16). Randomized clinical trials are required to deduct
the result of other therapeutic methods and explore the real safety
and efficacy of CIP infusion.

In China, CIP therapy was administered into 245 COVID-19 pa-
tients, and 91 cases have shown improvement in clinical indicators
and symptoms day by day (17).

In a different clinical trial, SARS-CoV-2 ribonucleic acid negativity
was detected after CIP transfusion in all enrolled cases. One unit of
CIP with high titers of neutralizing antibodies swiftly diminished the
viral load and inclined to ameliorate clinical manifestations. Only
once, 200 ml CIP gathered from lately recuperated donors with
the neutralizing antibody titers above 1:640 was infused to the
cases as a supportive to maximal palliative care and antiviral drugs.
The clinical symptoms and lymphocyte counts were significantly
got better in conjunction with raise in oxyhemoglobin saturation
within three days and absorption of lung lesions in chest scans in
seven days, without any adverse effects (18).

ELISA Anti-SARS-CoV-2- antibody

Neutralizing antibody titer: >1:40

Summarized findings

e Qverall, 80 cases received CIP.

10 patients died.

CIP at ~14 (7-30) days following the onset of
symptoms

Good clinical outcome in 33 patients as defined by
hospital discharge by day 22

Improved outcome with early administration

No adverse events

¢ Questionable benefit even though all 3 patients

survived

e Feasibility study to evaluate the ratio of
convalescent donors having antibodies against
MERS-CoV

e Case report of 1 patient
Possible TRALI observed

e Uncontrolled 10 severely ill patients
CIP at 16.5 (11.0-19.3) days
Recovery of all patients

No significant adverse effect

¢ Uncontrolled 5 critically ill cases
CIP at10-22 days after admission

Recovery of all patients

The polyclonality of neutralizing antibodies in CIP would diminish
the risk of a runaway mutant, which is more probable to appear in
cases managed with the monoclonal antibody. The effects of CIP
may be rather instant in finishing the infective course and lessening
the cytokine storm. Adamantines and neuraminidase inhibitors or
even newer antivirals effective against the viral ribonucleoprotein
cannot inactivate any viruses that have already penetrated the host
cells (19). Polyclonal antibody from CIP, may have a role to hinder
SARS-CoV-2 spike glycoprotein (S)- related entry into cells and
limit viral replication.

Known antiviral medications thwart either viral dismantling after
entrance or viral expel from host cells. Although it is uncertain how
CIP transfusion ameliorates the COVID-19 patients’ clinical man-
ifestations, the neutralizing and non-neutralizing antibodies might
also ease viral entry into Fc-receptor-bearing antigen-presenting
cells (e.g., macrophages and B lymphocytes). Since these cells are
commonly not tolerant to the expansion of influenza virus (20),
augmented viral uptake is improbable to endanger cell function but
may actually enhance viral antigen processing and presentation to
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boost T lymphocyte— mediated adaptive immune responses (21).
Also, the antibodies from CIP may suppress viremia in this way.

Plasma components in CIP can also provide benefits in critically ill
patients. There are beneficial effects, such as replenishing coagula-
tion factors, when given to patients with hemorrhagic fevers, such
as Ebola (22). On the other hand, CIP preparations involve mostly
disease-specific IgG antibodies in standardized doses. There is not
any IgM titer, which may be necessary against some viruses. How-
ever, whether other supportive treatments, including antivirals,
steroids, and intravenous immunoglobulin, have any effects on the
relationship between CIP and its antibody level or not is unknown.

Despite the potential utility of passive antibody treatments, there
have been few concerted efforts to use them as initial therapies
against emerging and pandemic infectious threats. As there are
few studies, it contributed to the hesitancy to employ this treat-
ment. Also, the most effective formulations (convalescent whole
blood, serum or plasma), timing and quantity of administration
are unknown.

Depend on the antibody quantity and ingredient, the protection
period provided by CIP can prolong from weeks to months. For
effective therapy, a sufficient amount of CIP must be administered
at the exact time. Time is very important because CIP will travel in
the blood, contact tissues, and offer defense against the infection
in time.

Serial of 173 plasma samples gathered during the admission were
checked for total antibodies, IgM and IgG against SARS-CoV-2.
Among 173 cases, the seroconversion rate for total antibodies,
IgM and IgG was 93.1% (161/173), 82.7% (143/173) and 64.7%
(112/173), respectively. The seroconversion consecutively de-
tected for total antibodies, IgM and then, IgG, with a median time
of 11, 12 and 14 days, respectively. The existence of antibodies
was <40% among cases in the first seven days of the disease and
then quickly increased to 100.0%, 94.3% and 79.8% for total anti-
bodies, IgM and IgG, respectively, since day 15 after disease onset.
On the contrary, the positivity of SARS-CoV-2 ribonucleic acid
declined from 66.7% (58/87) in specimens obtained before day
7 to 45.5% (25/55) during days 15 to 39. Additionally, a higher
titer of total antibodies was separately linked with a poorer clinical
categorization (23).

As there is no proven evidence about elimination time of antibod-
ies to SARS-CoV-2 from serum; Cao et al. demonstrated that the
level of specific neutralizing antibody to SARS-CoV diminished
slowly four months past the disease course, achieving unnoticeable
IaG levels in 25.6% and neutralizing antibodies in 16.1% of cases
at three years following disease recuperation (24).

Passive antibody treatment for pneumococcal pneumonia was
most successful when applied immediately following the start of
manifestations, and there was no profit if treatment was deferred
after the third day of disease onset (25).

Individual convalescent plasma units demonstrate donor-depen-
dent variability in antibody specificities and titers. MERS-CoV-in-
fected cases without pneumonia showed a 60% seroconversion
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rate, while 96% of pneumonia cases demonstrated seroconver-
sion. This distinction in seroconversion rate indicates that donors
should be checked for antibody titers, otherwise be preferred from
cases who recuperated from severe/critical illness (26). For a suc-
cessful CIP infusion in MERS-CoV infection, testing donor plasma
for antibody and neutralization activity of a PRNT (plaque reduc-
tion neutralization test) titer =1:80 might be required. Controlling
IgG titers by ELISA could replace for neutralization tests in limited
availability (27).

An analysis of 99 specimens of convalescent sera from cases with
SARS demonstrated that 87 had neutralizing antibody, with a geo-
metric mean titer of 1:61 (28). During the 2003 SARS outbreak,
outcomes of patients who received CIP in Hong Kong were re-
ported. There were 1775 patients, the 80 who received CIP had
a lower fatality rate (12.5%) compared with the overall SARS-re-
lated mortality for admitted patients (17%). The antibody titers and
plasma transfusion volumes varied and did not appear to correlate
with the clinical response; however, patients receiving transfusion
within 14 days of symptom onset (n: 33) had better outcomes (29).

Zhang and et al. reported four critically ill patients with SARS-
CoV-2 using CIP therapy around two weeks of hospitalization.
Depend on the patient, 200 to 2400 ml was used to recover from
COVID-19 (16). Tiberghien et al. advocated the infusion of two
plasma units of 200 to 250 ml each in cases at the day 5™ of treat-
ment weighing between 50 and 80 kg, volume to be accustomed
for cases weighing outside this limit (30).

In a study, 10 seriously ill COVID-19 cases enrolled and one unit
of 200 mL of CIP with the neutralizing antibody titers above 1:640
was infused as support to maximal palliative care and antiviral
agents. The median time from the start of illness to CIP infusion
was 16.5 days. The clinical manifestations were significantly re-
cuperated in the company with an increment of oxyhemoglobin
saturation within three days, vielding to the vanishing of viremia
in seven days. In the meantime, clinical features and paraclinical
markers quickly ameliorated within three days. Several parameters
inclined to ameliorate as matched up to pretransfusion, comprising
raised lymphocyte numbers (0.65x109/L vs. 0.76x109/L) and
diminished C-reactive protein (55.98 mg/L vs. 18.13 mg/L). Ra-
diology demonstrated changing degrees of resolution of pulmonary
lesions within seven days. The viral load was untraceable after in-
fusion in seven cases. No severe adverse effects were reported
and well-tolerated. CIP therapy potentially improves the clinical
characteristics by way of neutralizing viremia in severe COVID-19
cases (31).

In the ongoing randomized controlled clinical trials, 1 unit is
planned for preventive use and 1-2 units are suggested for thera-
peutic use. The preferred dosing was based on earlier knowledge
of CIP therapy in SARS, where 5 mL/kg of plasma at an antibody
titer of 1:160 was given (29).

In brief, nobody knows that exactly what dose and in which time CIP
therapy would be most effective. Even manufacturing highly purified
preparations comprising of a high titer of neutralizing antibodies, hy-
perimmune globulin, against SARS2-CoV-2 may be desirable than
CIP, given that they are safer and have higher activity. Also amount
of antibodies administered probably changes for different conditions
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Table 3. Requirements for the donor and recipient eligibility of convalescent (immune) plasma therapy treatment (2, 18, 34, 35, 46)

Donor eligibility

COVID-19 disease documented by a laboratory test,
including swab/RT-PCR.

Complete resolution of symptoms at least 14 days

before donation.

Negative test (swab/RT-PCR) results for COVID-19

disease.

Male donors or female donors who have not been
pregnant or female donors who have been tested as

negative for HLA antibodies to exclude TRALI.
Defined SARS-CoV-2 neutralizing antibody titers.
Neutralizing antibody titers of at least 1:160. A
titer of 1:80 may be considered acceptable if an

alternative matched unit is not available.

Donated plasma should compatible with the A-B-O
blood type of the recipient.

Negative indirect Coombs test.

Age =18 years

Patient eligibility

Laboratory confirmed COVID-19 disease (real-time RT-PCR assay).
Severe or immediately life-threatening disease:
Severe disease signs; one or more of the Life-threatening disease signs; one or

following more of the following

- respiratory failure
- septic shock
- multiple organ failure.

- shortness of breath (dyspnea),

- respiratory frequency =30/min,

- oxygen saturation <93%

- the partial pressure of arterial oxygen (PaO,)/
inspired oxygen ratio (FiO,) <300 mmHg

- lung infiltrates >50% within 24 to 48 hours

Administration on the 7-14* day of infection is recommended.

Oxygen saturation level <90% while administrating 5L/min and more O, support by nasal

canula.

Rapid progression of illness condition and poor prognostic parameters (lymphopenia, the

elevation of CRE, ESR, ferritin, LDH, D-dimer).

Need for vasopressor and /or mechanical ventilation.

Negative screening for immunoglobulin A deficiency.

Age =18 years
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Requirements in italics: distinct/additional requirements according to the Turkish Ministry of Health

(e.g., prophylaxis or treatment). More than 10 clinical trials of CIP
infusion in COVID-19 patients are currently ongoing to detect tim-
ing and quantity (the dose) of administration (http://www.chictr.org.
cn/and https://clinicaltrials.gov/. As of March 15, 2020).

A common opinion of passive antibody treatment is that it is more
helpful when utilized for prevention than management. When ad-
ministered for treatment, the antibody is most successful when ad-
ministered abruptly after the start of clinical manifestations. The
temporal disparity in efficiency is not well-known but could reveal
that passive antibody functions by neutralizing the preliminary in-
oculum, which is possible to be much lesser than that of established
disease (32). Another clarification is that passive antibody performs
by adjusting the inflammatory response, which is also more sim-

ply accomplished during the early immune response, a phase that
might be asymptomatic (33).

In prophylactic use, convalescent serum administration can avoid
infection and following an illness in those who are at high risk for
disease, e.g., cases with predisposing medical conditions, health
care professionals, and those who closely contacted with verified
COVID-19 cases. This is just like passive antibody administration
for hepatitis B, rabies and respiratory syncytial virus immune glob-
ulin to prevent these diseases.

In the first plan, CIP therapy would be administered in any case
with severe or immediately critical of laboratory-verified COVID-19
cases (Table 3). Severe illness signs comprise dyspnea, breathing
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frequency =30/min, oxygen saturation <93%, the partial pressure
of arterial oxygen to fraction of inspired oxygen ratio <300, and
pulmonary infiltrates >50% in 24-48 hours. Critical illness char-
acteristics contain breathing failure, septic shock and multi-organ
failure (2).

In a study, 10 donor patients who recuperated from COVID-19
were enrolled from three contributing hospitals. The donor’s whole
blood was gathered three weeks after the start of illness and four
days after discharge. Written informed consent should be acquired
from each donor. In the beginning, the serological scanning for
hepatitis B and C virus, human immunodeficiency virus, and syphilis
and SARS-CoV-2 and RT-PCR test should be done (18, 34).

Titration of antibodies is helpful before the use of CIP for pre-
vention or treatment. COVID-19 patients generated SARS-CoV-
2-specific and spike-binding antibodies concurrently from day 10
to 15 after infection. About 30% of recovered patients generated
very low titers of SARS-CoV-2- two specific antibodies. Elderly and
middle-age recovered COVID-19 patients developed higher levels
of SARS-CoV-2-specific antibodies. COVID-19 recovered cases’
age and SARS-CoV-2-specific antibody titers negatively correlated
with lymphocyte count and positively correlated with CRP levels
on admission. These all data above can guide which donor is more
beneficial for CIP compilation (35).

In brief, CIP must only be gathered from people who convene
all blood/plasma donor eligibility, as well as the following require-
ments (Table 3). i-) Individuals have confirmation of COVID-19 rec-
ognized by a laboratory test, including swab/RT-PCR. ii-)Complete
improvement of manifestations at least 14 days before donation,
and negative test (swab/ RT-PCR) results for COVID-19. iii-) Male
donors or female donors who are not pregnant or female donors
checked as negative for HLA antibodies to exclude transfusion-re-
lated acute lung injury (TRALI). iv-) SARS-CoV-2 neutralizing anti-
body titers of at least 1:160. A titer of 1:80 may be thought to be
acceptable if a different appropriate unit is not existing (2).

Minor reactions

¢ Transfusion-like reactions arise from the unpredictable reac-
togenicity against the blood product used (serum, plasma, or
whole blood), e.g., a transient elevation in body temperature
by 0.5-1.5°C 30 to 120 minutes after the transfusion. In a CIP
trial for Ebola disease in 2015, no severe adverse effects were
observed in 99 patients. Minor adverse effects were detected
in 9% of the cases, frequently fever (5%) and/or itching or cu-
taneous rash (4%) (30). If the transfusion is too fast, increased
side effects may be seen in critically ill cases.

e Hyperpyrexia shortly after transfusion
¢ Phlebitis and generalized jaundice

Moderate to serious transfusion-related adverse events
e Reactions to serum ingredients (involving immunological reac-
tions, e.g., serum sickness.)

¢ Anaphylaxis
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¢ Transmission of the potential pathogen (another infectious dis-
ease agent)

¢  When CIP therapy administered into cases with pulmonary in-
volvement, plasma transfusion brings some risk for the devel-
opment of TRALI (36). After apheresis, there should also be
obligatory testing of female donors having a pregnancy history
for HLA antibodies to lessen the risk of TRALI (2). Particularly,
two cases of possible TRALI after CIP have been described in a
case with Ebola disease and case with MERS-CoV infection. In
both cases, infused CIP was detected to be a lack of anti-HLA
or anti-HNA antibody (30).

¢ Transfusion-associated circulatory overload (TACO) in specifi-
cally patients with cardio-respiratory disease, advanced age and
renal impairment (37).

¢ Antibody-dependent enhancement of infection (ADEI) is a the-
oretical concern for SARS-CoV-2 infection. ADEI is common
in vitro cell cultures using monoclonal antibodies but rarely oc-
curs in vivo except for dengue virus. ADEI can take place in
many viral diseases and exacerbate disease in the existence of
certain antibodies. For coronaviruses, quite a few explanations
for ADEI have been described, and there is the hypothetical
worry that antibodies to one type of coronavirus could boost
the infective process to another viral strain. Rather comforting
is an obvious lack of ADEI information with the use of CIP in

SARS, MERS or COVID-19 diseases (37, 38).

It is indefinite to what degree CIP might diminish the progress
of an expected immune response, in particular when applied for
prevention.

Antibody administration to SARS-CoV-2 infected patients may
thwart disease by attenuating the immune response, putting such
cases at risk for the following reinfection. By the way, passive an-
tibody therapy ahead of vaccination with RSV was demonstrated
to alleviate humoral but not cellular immunity (39). Because of this
worry, the patients who administered CIP therapy should be exam-
ined by measuring immune responses. If the risk proves to be true,
these cases ought to be immunized to COVID-19 when a vaccine
will be obtainable.

In a study, six pregnant women with confirmed COVID-19 and
their newborns were examined in detail for the detection of in-
fection. All of the newborns have negative results for quantitative
RT-PCR for SARS-CoV-2 ribonucleic acid. All six infants had
antibodies detected in their serum. Two infants had 1gG and IgM
concentrations higher than the normal level (<10 AU/mL). Three
infants had elevated IgG but normal IgM levels. Inflammatory cy-
tokine IL-6 was significantly increased in all infants. One infant and
his mother had low IgG and Ig M levels. None of the infants pre-
sented any symptoms. IgG is usually passively transferred across
from mother placenta to the fetus, but IgM, which has a larger
macromolecular structure, cannot pass through. Alternatively, IgM
could have been produced by the infant if the virus crossed the
placenta. This data suggest that the transmitted virus could be neu-
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tralized by IgG and then possibly IgM, consequently resulting in
negative PCR tests in infants (40).

Deploying passive antibody therapies, such as CIP for the
COVID-19, immediately can be a life-saving strategy. In this con-
dition, assessing clinical studies on the efficacy of this treatment
against a viral agent should be increased. For more CIP, blood
centers should start collecting plasma from convalescing donors.
Clinicians can encourage COVID-19- infected patients in visits to
donating plasma after hospital discharge. If the results of large-s-
cale randomized clinical trials demonstrate efficacy, the use of this
therapy also could help change the course of this pandemic. The
optimum dose and application period of CIP therapy still will re-
quire more investigation in the near future.
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