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ABSTRACT

Severe acute respiratory syndrome coronavirus (SARS-CoV), 

Middle East respiratory syndrome coronavirus (MERS-CoV), and 

SARS-CoV-2 are three kinds of coronaviruses that are exceptionally 

pathogenic to humans via zoonotic infections. The outbreaks of 

SARS-CoV and MERS-CoV, and SARS-CoV-2, to some extent,  

posed a severe threat to human health, daily activities as well as 

the economic status of many countries. When faced with these 

emerging viruses and no accessible vaccines and drugs, convalescent 

plasma (CP) is required as passive immunotherapy, since CP has 

the potential to neutralize and eliminate the virus from blood 

circulation. The sources of CP are individuals who have recovered 

from the viruses. Currently, CP is administered as emergency use 

and investigational treatment. Some studies have shown that CP is 

effective to treat infected individuals with viral pandemics such as 

influenza A, Ebola virus, SARS-CoV, and MERS-CoV. Moreover, 

following the deadly outbreak of SARS-CoV-2 in 2019, plenty of 

non-randomized clinical studies have been done on the effectiveness 

of CP for the treatment of Coronavirus Disease 2019 (COVID-

19), and most of these studies have indicated that CP therapy is 

promising and saved many critically-ill patients. Therefore, CP is 

a helpful immune therapeutic agent for the immediate response 

of such pandemics because of its clinical efficacy, immediate 

availability, cost-effectiveness, ease of production, delivery, and 

storage. This review aims to summarize the effectiveness of CP in 

the treatment of these three coronaviruses, i.e. SARS-CoV, MERS-

CoV, and SARS-CoV-2.
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1. Introduction 

  Coronaviruses are known to cause adverse effects on the 

respiratory, intestinal, liver, and sensory systems of animals and 

humans. They are enveloped, positive-stranded RNA viruses[1,2]. 

Before the severe acute respiratory syndrome coronavirus 

(SARS-CoV)-2 come to be known, which is also a member of 

coronaviruses, there were just 6 human coronaviruses (HCOV) 

distinguished. Among these, HCOV-229E, HCOV-NL63, HCOV-

OC43, and HCOV-HKU1 are primarily self-restricted respiratory 

diseases and usually affect babies, immunosuppressed patients, 

and old people; whereas, severe acute respiratory syndrome 

coronavirus (SARS-CoV) and middle east respiratory syndrome 

coronavirus (MERS-CoV) have a place with the B and C subclasses 

of β-coronavirus separately, and both can rapidly develop deadly 

respiratory infections[3]. SARS-CoV, MERS-CoV, and SARS-

CoV-2 are zoonotic viruses that are exceptionally pathogenic for 

humans. The outbreaks of such viruses had been shown to affect 

health and daily activities of humans as well as the economic status 

of many countries[4].

  The sources of convalescent plasma (CP) could be individuals who 

recovered from SARS-CoV, MERS-CoV, and SARS-CoV-2. It has 

the potential to neutralize and eliminate the virus from the blood 

circulation[5,6]. When new infectious diseases occur, and there is no 

confirmed treatment, CP is required as passive immunotherapy[6]. 

The research done by Yeh et al.[7] revealed an ideal result in the 

utilization of CP for the treatment of SARS-CoV infected humans. 

Further, the safety, clinical effectiveness, and feasibility of CP 

treatment were also well researched by Chen et al.[8] and Arabi et al.[9] 
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in individuals who are infected with MERS-CoV. CP administration 

has also been proved efficient in improving the health status of 

SARS-Cov-2 patients[10,11]. 

  CP treatments for SARS-CoV, MERS-CoV, and Ebola virus 

(EBOV) have been assessed[7,12-14]. Food and Drug Administration 

of the United States of America has permitted the utilization of 

CP treatment to patients who were severely infected with SARS-

CoV-2[15]. Besides, because of a shortage of knowledge about the 

mechanism and the exact therapeutic components of CP, there are 

no common criteria to select blood donors. Thus, the world health 

organization (WHO) provided standard criteria on how to use the CP 

in a pandemic, internationalizing the selection of blood donors and 

strengthening the quality control of the CP to increase the treatment 

effectiveness[16]. Hence this review aims to summarize the potential 

therapeutic value of CP against SARS-CoV, MERS-CoV, and SARS-

CoV-2.

2. Epidemiology

  SARS-CoV is a coronavirus causing the twenty-first-century 

pandemic and certainly spreads to more than 30 nations in about 

months[17]. After ten years, a second coronavirus outbroke, MERS-

CoV, beginning in the Middle East, and infected more than 2 000 

people around the world, with a higher number of cases is reported 

in Saudi Arabia. Practically all MERS-CoV contaminated cases 

announced outside of the Middle East were identified with travel 

history in the Arabian Peninsula[18]. At the end of 2019, another 

global panic disease which is a type of pneumonia brought by a 

novel, exceptionally pathogenic human coronavirus, SARS-CoV-2 

swept over the world[19]. 

  The genomes of SARS-CoV and SARS-CoV-2 are comparative 

and have a 79.6% similarity. The SARS-CoV-2 and bat coronavirus 

RaTG13 have 96% similarities in their genome sequence. Due to 

the high homology between SARS-CoV-2 and bats coronaviruses, 

bats might be the first host of SARS-CoV-2 though it is still not 

confirmed[20,21]. The intermediate hosts differ among the three 

coronaviruses (Figure 1). SARS-CoV was confined in civets, cats, 

raccoons, and ferret badgers in the live animal market, suggesting 

that these animals may serve as intermediate hosts[22]. MERS-CoV 

on the other hand was isolated from fluid taken from the nose of a 

camel and the individuals who were contaminated through close 

contact with camels, indicating that camels serve as intermediate 

hosts for the transmission of MERS-CoV[23]. Studies on SARS-

CoV-2, however, have indicated that the pangolin is an intermediate 

host for advancing the transmission of COVID-19 to people[24].

 

3. Historical background of CP therapy for viral 
infections

  Different researches done during the Spanish flu pandemic from 

1918 to 1920 suggested that the utilization of convalescent blood 

plasma may be an effective therapy[25-30]. In fact, at that time CP was 

recognized as a promising treatment for various viral diseases[31]. 

In the next decades, the administration of CP for the treatment of 

diseases caused by viruses has been declared in confidence with 

its feasibility and therapeutic capability[32-42]. Moreover, in vivo 

Figure 1. Possible intermediate hosts of the three zoonotic coronaviruses [severe acute respiratory syndrome coronavirus (SARS-CoV), Middle East 
respiratory syndrome coronavirus (MERS-CoV), and SARS-CoV-2] and their route of transmission to humans.
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researches in animal models for flu pneumonia have indicated the 

advantage of CP: protection against H1 and H3 challenge; equine 

hyperimmune F(ab’)2 globulin (protection against H5N1 challenge) 

and monoclonal antibodies (against H1, H3, and H5N challenge) 

[43-45]. Besides, the other interesting result of CP was found after its 

transfusion to hospitalized patients with Lassa fever, resulting in a 

better outcome[46]. Another eight studies included 1 703 individuals 

who were positive for Spanish flu revealed a significantly decreased 

risk for mortality after being treated by CP, therefore it is proposed 

that CP could be considered in the treatment of diseases similar to 

H5N1-infections[47]. 

  In a study done by Mair-Jenkins et al.[48] focusing on the 

effectiveness of CP and hyperimmune Ig for the treatment of 

severe acute respiratory infection, it was reported that there was 

a statistically significant reduction (75%) in the risks of mortality 

among the patients who received CP treatment in contrast to the 

control groups who received no therapy. The study can show 

consistent evidence for a reduction in the risk of mortality, 

particularly with early CP transfusion. However, as many studies 

were usually low in their quality, even without control groups, 

and showed a moderate or high risk of bias, the authors strongly 

suggested that such therapy should be further studied with a well-

designed clinical trial or other formal evaluation[48].  

  As far as the CP treatment for haemorrhagic fevers is concerned, in 

1976 in the Democratic Republic of Congo, the treatment showed no 

advantage in one young lady infected with EBOV. The woman was 

treated with CP from an individual who had recovered from infection 

of a closely Marburg-related virus[49]. However, during the EBOV 

outbreak, 201 units of CP with a titer 曒1:64 were collected from 

EBOV patients and frozen for later use and treatment. Two units 

were administered to EBOV-infected laboratory workers, and the 

patient’s recovery suggested a credible therapeutic effect of CP on 

EBOV[50]. Besides, CP was also shown as a treatment for Argentine 

haemorrhagic fever patients infected by the Junin virus[51-54]. In 

1979, a double-blind trial has carried out on the treatment of CP for 

Argentine haemorrhagic fever patients, and a lower mortality rate 

was recorded with patients treated with CP compared to the normal 

plasma-treated patients. From an analysis of 23 consecutive annual 

epidemics of Argentine haemorrhagic fever in a group of 4 433 

patients observed from 1959-1983, it was found that CP treatment 

has a lower mortality rate (3.29%) than conventional treatment 

(42.85%)[55]. Immunotherapy with CP is also tried in the treatment 

of Crimean Congo haemorrhagic fever, though its effectiveness for 

this disease is still not clear[56]. 

  Since the first EBOV outbreak in Congo, infected animals such as 

monkeys have been shown to acquire passive immunization via the 

administration of IgG preparations from horses hyper-vaccinated 

with EBOV, thus suggesting this therapy could likely be used in 

humans[57-60]. In 1995, following the EBOV outbreak in Kikwit, 

Zaire, out of the 8 patients who have received 150 mL-400 mL of 

convalescent whole blood, 7 were survived, resulting in a quite high 

reduction of mortality rate (12.5%) when compared with that of the 

untreated patients[61]. The authors recognized their study with a high 

risk of bias as well as its non-representativeness as their sample was 

small and lack of control subjects. 

  In 2007, Oswald et al. found that passive immunization with 

CP failed to protect macaques against EBOV infection in their 

study[62]. Such findings suggest the need for a better understanding 

of both the characteristics and titer of antibodies as well as the role 

of the recipient’s immune response[61]. In 2012, a study by Dye et 
al.[63] showed that passive transfer of polyclonal IgG was able to 

provide a total protective potential in non-human primates infected 

with filo virus. Also, the study revealed that, following multiple 

administrations, a sufficiently high level of IgG was shown to be 

maintained until the host’s adaptive immune responses could be 

recruited to clear the viral load. Moreover, studies done by Olinger 

et al.[64] and Qiu et al.[65] showed that administration of anti-EBOV 

glycoprotein monoclonal antibodies on EBOV infected monkeys 

was able to cure them from this lethal virus.

4. Clinical use of CP

  The administration of convalescent blood products (CBP) is a 

known clinical strategy for the treatment of emerging infectious 

diseases. In the past, treatment of new emerging infectious diseases 

was focused on immune therapy by using passive immunization 

which includes (1) Convalescent whole blood (CWB), CP, and 

convalescent serum (CS); (2) Pooled human immunoglobulin (Ig) for 

intravenous or intramuscular administration; (3) High-titer human 

immunoglobulin(Ig); (4) Polyclonal or monoclonal antibodies. 

Nowadays, plasma gathered by apheresis is the favored treatment[66] 

(Figure 2). The utilization of blood products from recuperated 

patients goes back to the late 1800s[67]. It was during the Spanish 

flu pandemic (1918-1920) when CBP were found to be effective 

for patients’ immune therapy during the clinical studies[25-31]. CBP 

reduced mortality rate as it is indicated in 8 studies with a total of 

1 703 patients of Spanish influenza[47]. 

  A mass application of CP for prevention and/or treatment of 

infectious diseases was during the recent West African Ebola 

outbreak, for the reason that the absence of vaccines for pre-

immunizations and effective curing drugs, the exceptionally 

infectious nature of the virus, as well as high case-mortality rate[68]. 

Many other newly emerging infectious viruses such as West Nile 

Virus, MERS-CoV, SARS-CoV, and Influenza A virus (H1N1) 

have additionally been the target of possible passive immunity with 

CP. Even though CP has been used for a long time, rare studies 

concentrated on its clinical efficacy as well as conclusions were 

weak. The reason could be that the CP was only used in confronted 

with critical situations and serious pandemic outbreaks which 

require quick responses as much as possible. The effectiveness of CP 

treatment seems to vary from the pathogen and treatment procedures 

(timing, volume, and dosing of administration). Many studies have 

shown the administration of CP for the treatment of coronaviruses 

such as MERS-CoV and SARS-CoV[7,8,10,11,69]. In a study by Yeh 

et al.[7], it was reported that seriously-sick patients with SARS 



50 Abeba Haile Mariamenatu et al./ J Acute Dis 2021; 10(2): 47-56  

recovered after they were treated with CP with a serum antibody titer 

of >1:640. In this case, it has shown that the CP administration has 

demonstrated safety.

  Moreover, for the current SARS-CoV-2 (COVID-19 pandemic 

coronaviruses) infection, CP is widely collected and being used 

as a clinical treatment along with other drugs and treatments for 

critically-ill patients[70-75]. 

5. Therapeutic guideline on CP 

  Authorities including the Blood Regulators Network, Food and 

Drug Administration (FDA), scientific associations such as the 

International Society of Blood Transfusion and the European Blood 

Alliance, have guided the whole handling and consideration of 

CP as an emergency treatment for SARS-CoV, MERS-CoV, and 

SARS-CoV-2. In these guidelines, it is specified that CP should be 

considered as experimental or investigational therapy. In August 

2020, FDA issued an Emergency Use Authorization for CP in the 

treatment of hospitalized patients with COVID-19, provided that the 

doctors get approval over the telephone. Besides, the FDA has also 

instructed doctors to study the use of COVID-19 CP by following 

the usual system for investigational new drug application. The 

selection criteria for donors and recipients were also detailed in these 

guidelines[76-78].

6. CP transfusion for the treatment of SARS-CoV

  Assessment of the effectiveness of CP for the treatment of SARS-

CoV infection was conducted among 80 confirmed cases in Prince 

of Wales Hospital, Hong Kong, from March to May 2003. The result 

was considered as great if the patients recovered from the infection 

and released from the hospital within 22 days, and bad if death 

happened or hospitalization past 22 days. A higher rate of day-22 

release from the hospital was seen among individuals who received 

CP before two weeks of sickness (58.3% vs.15.6%; P<0.001) and 

among the individuals who were PCR positive and seronegative for 

coronavirus during plasma transfusion (66.7% vs. 20%; P=0.001)

[7,69,79-82].

7. CP transfusion for the treatment of MERS-CoV
 

  The utilization of CP and whole blood treatment has been 

recommended to be a likely treatment for coronavirus illnesses, 

such as MERS, Ebola, and SARS. It is used as a treatment when 

there are no specific and effective drugs or vaccines[66]. Arabi and 

his group[9] examined the viability of CP treatment, its safety, 

clinical and laboratory effects in severely sick individuals with the 

MERS-CoV disease. They proposed that the CP and other defensive 

antibodies are immunotherapeutic (hyperimmune immunoglobulins 

and monoclonal antibodies) and possible agents for the treatment 

of MERS-CoV disease. At that time, the disadvantage of CP was 

its inaccessibility and absence of reports on the confirmation of the 

safety and viability[83]. 

  CP has been utilized clinically since 1916 to treat challenging 

infectious diseases[84,85]. Convalescing serum was utilized at the time 

of SARS-CoV and EBOV outbreaks[61,12]. For studies conducted 

during that time, clinical trials were lack for characterizing the 

Figure 2. The collection process of convalescent plasma and its transfusion to SARS-CoV, MERS-CoV, and SARS-CoV-2 patients.
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safety and viability of the treatment. WHO considered CP as the 

most encouraging available treatment for the MERS in the WHO-

International Severe Acute Respiratory and Emerging Infection 

Consortium MERS-CoV Outbreak Readiness Workshop 2013[86]. 

In any case, because of the absence of clinical trials, the article 

published by WHO as of March 2014 expressed that the clinical 

utilization of CP should be viewed as investigational[77]. 

8. Convalescent plasma as a potential therapy for 
SARS-CoV-2 infection (COVID-19) 

  Being an emerging variant of coronaviruses, SARS-CoV-2 

takes accountability for the current global pandemic[11]. Human 

monoclonal antibody is a promising therapeutic product for cross-

neutralization to target a communal epitope on SARS-CoV and 

SARS-CoV-2 viruses. Hence it has a potential for prevention and 

treatment of COVID-19. However, this possible therapy is not 

likely available soon[8]. Investigation of the possible mechanism of 

action of the virus is another concern. As it is hypothesized by Ling 

et al.[87], the organ of the patients which expresses angiotensin-

converting enzyme 2 receptors are more venerable to the attack of the 

virus. Early in the disease, the virus affects the antibody production 

in patients, which may cause B lymphocyte reduction and IL-6 

reduction. In the disease progression, lymphocytes may continue to 

decline while the inflammatory cytokines increase. Consider that, a 

therapy that focuses on the improvement of the immunity of patients 

and inhibition of the increased inflammatory cytokine production is 

very important. Hence, additional studies on the pathogenesis and 

immune response are needed for further development of improved 

CP and other therapies[87]. 

  CP is a promising treatment since it enables immediate use, 

while specific vaccines and treatments must pass through a serious 

evaluation and scaling up. CP derived from the donors might 

be the most promising therapy either using it as prophylaxis or 

administrating after the onset of the symptoms within 14 days. Its 

protection potential ability may last from weeks to months[88]. 

  Following the proliferating number of confirmed cases of COVID-

19 and mortality throughout the world, the world enhanced the 

effort to collected CP from recovered patients. CP from recovered 

individuals at least 28 days after the resolution of their symptoms 

were collected in England (April 22-May 12, 2021), and CP 

containing minimum neutralizing antibody titer of 1:100 were 

provided for clinical use[89,90]. During the CP apheresis collection 

in these weeks, CP of the 254 (99%) out of 256 (who had been 

confirmed positive for SARS-CoV-2) cases developed a measurable 

antibody response and 88% (226/256) contained neutralizing 

antibodies, and this shows that the huge potential of CP as a therapy 

of COVID-19. However, antibody levels declined over 3 months 

after diagnosis suggesting that CP collection should be done as 

early as possible. Based on the binding antibody measurements, CP 

donors with high neutralizing antibody levels should be selected 

for CP collection[91]. Interestingly, the current enormous amount of 

SARS-CoV-2 infected (曒31 million) and recovered (曒24 million 

recovered) patients could be potential resources of CP[92]. 

  Following the sudden outbreak of SARS-CoV-2 and flooding 

throughout the world, numerous studies were done on the capacity 

and efficacy of CP for the treatment of SARS-CoV-2. These studies 

showed that CP collected from recovered patients was effective to 

treat both moderately- and critically-ill patients with SARS-CoV-2 if 

it is administered during the early stage of the diseases[10,11,70-75, 93-96].

  Researchers from China tried to treat SARS-CoV-2 infected 

patients via CP[87]. In one pilot study, administration of CP on 

some seriously-ill patients improved their oxygenation, reduced 

inflammation, and viral load. In the study, 1 dose of 200 mL CP 

with neutralizing antibody titers of >1:640 was administered for 9 

patients. Transfusion of the CP for these patients was done after the 

beginning of illness [calculated as 16.5 days (median time)]. The 

patients have shown improvement in clinical signs and symptoms 

within 3 days. Their oxyhemoglobin saturation has increased. The 

lymphocyte counts increased from 0.65×109/L to 0.76×109/mL while 

the C-reactive protein decreased from 55.98 mg/L to 18.13 mg/L. 

The neutralizing antibody in all patients has increased. The viral 

load of 7 patients who had previous viremia was undetectable[97]. In 

another study, ABO-compatible CP was transfused for 6 laboratory-

confirmed COVID-19 patients. The study showed that CP therapy is 

effective and specific for COVID-19. The efficacy of the intervention 

was determined by tests like the alleviation of symptoms, changes in 

radiologic abnormalities, and laboratory tests. During the treatment, 

no obvious adverse effect was observed. In 5 of the patients, CP 

transfusion resolved ground-glass opacities and consolidation. In 

one case, CP therapy stimulated an elimination of the virus, while in 

another two patients, the serologic analysis indicated an immediate 

increase in anti-SARS-CoV-2 antibody titers[95].

  In a study of Abolghasemi et al., the clinical efficacy of CP 

therapy was compared among 189 SARS-COV-2 positive patients 

(115 patients in CP therapy and 74 as the control group) based on 

the length of the total hospitalization and the need for intubation. 

Ninety-eight patients (98.2%) who received CP were discharged 

early from the hospital (9.54 days) when compared with 56 patients 

(78.7%) who did not receive CP (12.88 days for discharge). Only 

8 (7%) of the patients under CP therapy needed intubation, while 

20% from the control group need intubation[96]. The study provides 

strong evidence to conclude CP therapy is effective in the treatment 

of SARS-CoV-2 infected patients and can be recommended for 

future use.

  CP therapy has been shown as an effective treatment for the 

elimination of viruses and shortening of the hospital stay for patients 

with prolonged positivity of SARS-CoV-2 RNA[98]. Wu et al. have 

conducted a retrospective observational study on the clinical effect 

of CP among 27 patients with prolonged positivity of SARS-CoV-2 

RNA. After the administration of CP therapy, the qRT-PCR test of 

SARS-CoV-2 RNA was analyzed and become negative in≤7 days for 

15 patients (the early negative groups) and 12 patients were negative 

in≥7 days (the late negative groups). Improvement in the pulmonary 

image was shown on 7 patients in the early negative groups and 8 
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patients in the late negative groups following the CP therapy. The 

viral load of the early negative group decreased compared with the 

late negative group. The median length of hospital stay was shorter 

for patients in the early negative group.

  The effectiveness of CP on the treatment of critically-ill COVID-19 

patients, as well as COVID-19 patients with co-morbidity, were also 

the concerns of some studies[73-75,94]. Zeng et al., investigated, the 

effect of CP therapy on viral shedding and survival was studied in 6 

patients with respiratory failure due to SARS-CoV-2 infection[73]. 

The study indicated that CP therapy can help stop viral shedding 

and could extend the survival rate in patients who are moderately-ill, 

while it could not reduce the mortality rate in critically-ill patients 

with end-stage diseases. To benefit critically-ill patients infected 

with SARS-CoV-2, the current study suggested that administration 

of CP should be done early in the course of the diseases. Similar 

to this study, Altuntas et al.[74] had investigated the potential of CP 

therapy on severe- and critically-ill COVID-19 patients, and the 

study suggested that CP has the potential for decreasing the course 

of diseases in these patients. The case fatality rate was 24.7% in 

the patients who received CP, while 27.7% for the control groups. 

A higher rate of mechanical ventilation support was needed when 

CP was administered 20 days after the COVID-19 diagnosis when 

compared with shorter time intervals (曑5 days, 6-10 days, 11-15 

days, P=0.001). 

  In one non-randomized pediatric trial, the safety and efficacy of 

CP treatment in 4 children who developed life-threatening COVID-

19 was also studied[94]. The CP therapy was safe and effective. No 

effects had been observed on the endogenous antibody response of 

the children. Upon CP transfusion, the IgG, IgM, and IgA antibodies 

against the receptor-binding domain of 3 of the patients were 

improved eventually and continued for 7-26 days post-transfusion. 

  The potential of CP therapy on the treatment of severe COVID-

19 infection had also studied in cancer patients[75]. Results of the 

current study showed that CP is also promising in the treatment of 

such risky patients while they are under life-threatening conditions. 

Out of the total 24 patients with cancer, including 14 of whom had 

hematological malignancy, 15 patients (62.5%) were on cancer-

directed treatment at the time of SARS-CoV-2 infection. CP 

treatment of these patients showed that, after a median of 9 days of 

hospitalization, 13 patients (54.2%) had been discharged, while 1 

patient (4.2%) was still hospitalized and 10 patients died (41.7%). 

9. Pros and cons of CP as a treatment for SARS-CoV, 
MERS-CoV, and SARS-CoV-2

  Various studies mentioned that the highlighted advantage of 

CP therapy is its effectiveness in confronting several infectious 

pathogens. Particularly, it has been used in the treatment of many 

viral infections like H1N1, SARS-CoV, MERS-CoV, Ebola, and 

the current COVID-19 outbreak[9,99-101]. CP therapy is considered 

as a ”stopgap measure” and as an immediate way to keep patients 

alive[100,102]. CP therapy has the aforementioned advantages such 

as high clinical efficacy, immediate availability and potential cost-

effectiveness, ease of production, delivery, and storage. However, it 

must be noted that there may be concealed constraints as a risk and 

challenges of CP therapy. Cons related with CP therapy includes 

different reactions against the plasma constituents, unintended 

infections induced by pathogens present in the transfused plasma, 

antibody-dependent enhancement of infections, and adverse effects 

such as fever, anaphylactic reactions, chills, hemoptysis, transfusion-

associated circulatory overload, and transfusion-related acute lung 

injury[11,88,103-105]. 

  Therefore, the risk-benefit assessment should be considered before 

transfusion of CP. The criteria for effective CP are summarized as 

follows: (1) It should contain high-titer specific antibodies which 

bind and neutralize the viral particles; (2) Block the access of the 

virus to uninfected cells; and (3) Able to activate potential effector 

mechanisms[106].

10. Conclusions

  The worldwide emerging of coronavirus disease has turned the 

spotlight onto the possible utilization of CP in the treatment of 

deadly infections that need immediate responses. Though numerous 

studies have detailed the suitability and safety of CP therapy in 

the treatment of SARS-CoV, MERS-CoV, and SARS-CoV-2, CP 

treatment is considered as an investigational treatment, because of 

the lack of enormous subjects and well-designed randomized clinical 

trials. 

Conflict of interest statement

  The authors report no conflict of interest.

Acknowledgements

  We would like to thank to Girum Tefera Belachew (MSc. in 

Medical Biotechnology) and Paramesh Hanumanthaiah (PhD in 

Biotechnology) for their assistance in the designing and editing the 

figures as well as document editing.

Authors’ contributions

  The idea for the study was conceptualized and designed by A.H.M.  

A.H.M. and E.M.A search the literature. The manuscript was drafted 

and written by A.H.M. E.M.A did the critical review and edition. 

Both authors approved the final manuscript. 



53Abeba Haile Mariamenatu et al./ J Acute Dis 2021; 10(2): 47-56 

References

[1] �Chan JFW, Li KSM, To KKW, Cheng VCC, Chen H, Yuen KY. Is the 

discovery of the novel human betacoronavirus 2c EMC/2012 (HCoV-

EMC) the beginning of another SARS-like pandemic? J Infect 2012; 

65(6): 477-489.

[2] �Gallagher TM, Buchmeier MJ. Coronavirus spike proteins in viral entry 

and pathogenesis. Virology 2001; 279(2): 371-374.

[3] �Kin N, Miszczak F, Lin W, Gouilh MA, Vabret A. Genomic analysis of 

15human coronaviruses OC43 (HCoV-OC43s) circulating in France from 

2001 to 2013 reveals a high intra-specific diversity with new recombinant 

genotypes. Viruses 2015; 7(5): 2358-2377.

[4] �Munster VJ, Koopmans M, Van Doremalen N, van Riel D, de Wit 

E. A novel coronavirus emerging in China-key questions for impact 

assessment. N Engl J Med 2020; 382(2): 692-694.

[5] �Keller MA, Stiehm ER. Passive immunity in prevention and treatment of 

infectious diseases. Clin Microbiol Rev 2000; 13(4): 602-614.

[6] �Burnouf T, Seghatchian J. Ebola virus convalescent blood products: where 

we are now and where we may need to go. Transfus Apher Sci 2014; 51(2): 

120-125.

[7] �Yeh KM, Chiueh TS, Siu LK, Lin JC, Chan PK, Peng MY, et al. 

Experience of using convalescent plasma for severe acute respiratory 

syndrome among healthcare workers in a Taiwan hospital. J Antimicrob 

Chemother 2005; 56(5): 919-922.

[8] �Chen L, Xiong J, Bao L, Shi Y. Convalescent plasma as a potential 

therapy for COVID-19. Lancet Infect Dis 2020; 20(4): 398-400.

[9] �Arabi Y, Balkhy H, Hajeer AH, Bouchama A, Hayden FG, Al-Omari A, 

et al. Feasibility, safety, clinical, and laboratory effects of convalescent 

plasma therapy for patients with Middle East respiratory syndrome 

coronavirus infection: a study protocol. Springerplus 2015; 4(1): 1-8.

[10]�Shen C, Wang Z, Zhao F, Yang Y, Li J, Yuan J, et al. Treatment of 5 

critically ill patients with COVID-19 with convalescent plasma. JAMA 

2020; 323(16): 1582-1589.

[11]�Duan K, Liu B, Li C, Zhange H, Yuf T, Qu J, et al. Effectiveness of 

convalescent plasma therapy in severe COVID-19 patients. Proc Natl 

Acad Sci 2020; 117(17): 9490-9496. 

[12]�Cheng Y, Wong R, Soo YOY, Wong WS, Lee CK, Ng MHL, et al. Use of 

convalescent plasma therapy in SARS patients in Hong Kong. Eur J Clin 

Microbiol Infect Dis 2005; 24(1): 44-46.

[13]�Arabi YM, Hajeer AH, Luke T, Raviprakash K, Balkhy H, Johani S, et al. 

Feasibility of using convalescent plasma immunotherapy for MERS-CoV 

infection, Saudi Arabia. Emerg Infect Dis 2016; 22(9): 1554-1561.

[14]�Kraft CS, Hewlett AL, Koepsell S, Winkler AM, Kratochvil CJ, Larson 

L, et al. The use of TKM-100802 and convalescent plasma in 2 patients 

with Ebola virus disease in the United States. Clin Infect Dis 2015; 61(4): 

496-502. 

[15]�U.S. Food and Drug Administration. Recommendations for 

Investigational COVID-19 Convalescent Plasma. [Online] Available 

from: https://www.fda.gov/vaccines-blood biologics/investigational-

newdrug-ind-or-device-exemption-ide processcber/recommendations-

investigational-covid-19-convalescent-plasma. [Accessed on 25 August 

2020].

[16]�WHO Blood Regulators Network (BRN). Position Paper on Use of 

Convalescent Plasma, Serum or Immune Globulin Concentrates as an 

Element in Response to an Emerging Virus. [Online] Available from: 

https://www.who.int/bloodproducts/brn/en/. [Accessed on 25 August 

2020].

[17]�World Health Organization. Summary of probable SARS cases with 

onset of illness from 1 November 2002 to 31 July 2003. [Online] 

Availabe from: https://www.who.int/csr/sars/country/table2004_04_21/

en/. [Accessed on 25 August 2020].

[18]�World Health Organization. Middle East respiratory syndrome 

coronavirus (MERS-CoV). [Online] Availabe from: http://www.who.int/

emergencies/mers-CoV/en/. [Accessed on 25 August 2020].

[19]�Paules CI, Marston HD, Fauci AS. Coronavirus infections-more than just 

the common cold. JAMA 2020; 323(8): 707-708.

[20]�Zhou P, Yang XL, Wang XG, Hu B, Zhang L, Zhang W, et al. A 

pneumonia outbreak associated with a new coronavirus of probable bat 

origin. Nature 2020; 579(7798): 270-273.

[21]�Cheng ZJ, Shan J. 2019 Novel coronavirus: where we are and what we 

know? Infection 2020; 48(2): 155-163. 

[22]�Guan Y, Zheng BJ, He YQ, Liu XL, Zhuang ZX, Cheung CL, et al. 

Isolation and characterization of viruses related to the SARS coronavirus 

from animals in southern China. Science 2003; 302(5643): 276-278.

[23]�Azhar EI, El-Kafrawy SA, Farraj SA, Hassan AM, Al-Saeed MS, 

Hashem AM, et al. Evidence for camel-to-human transmission of MERS 

coronavirus. N Engl J Med 2014; 370(26): 2499-2505.

[24]�Lam TTY, Shum MHH, Zhu HC, Tong YG, Ni XB, Liao YS, et al. 

Identifying SARS-CoV-2 related coronaviruses in Malayan pangolins. 

Nature 2020; 583(7815): 282-285.

[25]�Francis FD, Hall MW, Gaines AR. Early use of convalescent serum in 

influenza. Mil Surg 1920; 47: 177-179.

[26]�Redden WR. Treatment of influenza-pneumonia by use of convalescent 

human serum. Boston Med Surg J 1919; 181(24): 688-691.

[27]�Lakartidnin S. Treatment of influenza pneumonia with serum from 

convalescents. Svenska Lakartidnin 1920; 18: 385-399.

[28]�Bogardus FB. Influenza pneumonia treated by blood transfusions. 

Southern Med J 1919; 12(6): 305.

[29]�Miller OO, McConnell WT. Report of influenza treated with serum from 

recovered cases. Ky Med J 1919; 17: 218-219. 

[30]�Carlyle PM. Injection of whole blood in influenza. Br Med J 1919; 1: 

698.

[31]�Lesne E, Brodin P, Saint-Girons F. Plasma therapy in influenza. Presse 

Med 1919; 27: 181-182.

[32]�Hemming VG. Use of intravenous immunoglobulins for prophylaxis or 

treatment of infectious diseases. Clin Diagn Lab Immunol 2001; 8(5): 

859-863.

[33]�Nour B, Green M, Michaels M, Reyes J, Tzakis A, Gartner JC, et al. 

Parvovirus B19 infection in pediatric transplant patients. Transplantation 

1993; 56(4): 835-838. 

[34]�The WHO MERS-CoV Research Group. State of knowledge and data 

gaps of Middle East Respiratory Syndrome Coronavirus (MERS-CoV) in 

humans. PLoS Curr 2013. doi: 10.1371/currents.outbreaks.0bf719e352e7

478f8ad85fa30127ddb8.

[35]�Zingher A, Mortimer P. Convalescent whole blood, plasma and serum in 

the prophylaxis of measles. Rev Med Virol 2005; 15(6): 407-418. 



54 Abeba Haile Mariamenatu et al./ J Acute Dis 2021; 10(2): 47-56  

[36]�Young MK, Nimmo GR, Cripps AW, Jones MA. Post-exposure passive 

immunization for preventing measles. Cochrane Database Syst Rev 2014; 

4: CD010056. 

[37]�Wong VW, Dai D, Wu AK, Sung JJ. Treatment of severe acute respiratory 

syndrome with convalescent plasma. Hong Kong Med J 2003; 9(3): 199-

201.

[38]�Kong LK, Zhou BP. Successful treatment of avian influenza with 

convalescent plasma. Hong Kong Med J 2006; 12(6): 489. 

[39]�Beigel JH, Luke TC. A study in scarlet-convalescent plasma for severe 

influenza. Crit Care Med 2012; 40(3): 1027-1028.

[40]�Leider JP, Brunker PA, Ness PM. Convalescent transfusion for pandemic 

influenza: preparing blood banks for a new plasma product? Transfusion 

2010; 50(6): 1384-1398.

[41]�Zhou B, Zhong N, Guan Y. Treatment with convalescent plasma for 

influenza A (H5N1) infection. N Engl J Med 2007; 357(14): 1450-1451.

[42]�Hui DS, Lee N. Adjunctive therapies and immunomodulating agents for 

severe influenza. Influenza Other Resp Viruses 2013; 7: 52-59.

[43]�Prince GA, Hemming VG, Horswood RL, Baron PA, Chanock RM. 

Effectiveness of topically administered neutralizing antibodies in 

experimental immunotherapy of respiratory syncytial virus infection in 

cotton rats. J Virol 1987; 61(6): 1851-1854.

[44]�Mozdzanowska K, Furchner M, Washko G, Mozdzanowski J, Gerhard 

W. A pulmonary influenza virus infection in SCID mice can be cured by 

treatment with hemagglutinin-specific antibodies that display very low 

virus-neutralizing activity in vitro. J Virol 1997; 71(6): 4347-4355.

[45]�Simmons CP, Bernasconi NL, Suguitan AL, Mills K, Ward JM, Chau 

NVV, et al. Prophylactic and therapeutic efficacy of human monoclonal 

antibodies against H5N1 influenza. PLoS Med 2007; 4(5): e178. 

[46]�Jahrling PB, Frame JD, Rhoderick JB, Monson MH. Endemic Lassa 

fever in Liberia: Selection of optimally effective plasma for treatment by 

passive immunization. Trans R Soc Trop Med Hyg 1985; 79(3): 380-384.

[47]�Luke TC, Kilbane EM, Jackson JL, Hoffman SL. Meta-analysis: 

convalescent blood products for Spanish influenza pneumonia: a future 

H5N1 treatment? Ann Intern Med 2006; 145(8): 599-609.

[48]�Mair-Jenkins J, Saavedra-Campos M, Baillie JK, Cleary P, Khaw 

F-M, Lim WS, et al. The effectiveness of convalescent plasma and 

hyperimmune immunoglobulin for the treatment of severe acute 

respiratory infections of viral etiology: a systematic review and 

exploratory meta-analysis. J Infect Dis 2015: 211(1): 80-90.

[49]�WHO. Experimental therapies: growing interest in the use of whole 

blood or plasma from recovered Ebola patients (convalescent therapies). 

Ebola situation Assessment. [Online] Available from: http://www.who.

int/mediacentre/news/ebola/26 september-2014/en/. [Accessed on 25 

August 2020].

[50]�Report of an International Commission. Ebola haemorrhagic fever in 

Zaire, 1976. Bull World Health Organ 1978; 56(2): 271-293.

[51]�Enria DA, Briggiler AM, Fernández NJ, Levis SC, Maiztegui J. 

Importance of dose of neutralizing antibodies in treatment of Argentine 

hemorrhagic fever with immune plasma. Lancet 1984; 324(8397): 255-

256. 

[52]�Maiztegui JI, Fernández NJ, De Damilano AJ. Efficacy of immune 

plasma in treatment of Argentine hemorrhagic fever and association 

between treatment and a late neurological syndrome. Lancet 1979; 

314(8154): 1216-1217.

[53]�Enria DA, Maiztegui JI. Antiviral treatment of argentine hemorrhagic 

fever. Antivir Res 1994; 23(1): 23-31.

[54]�Enria DA, Briggiler AM, Sánchez Z. Treatment of Argentine hemorrhagic 

fever. Antivir Res 2008; 78(1): 132-139.

[55]�Ruggiero HA, Pérez F, Isquierdo HA, Barri A, Val A, Maglio F, et al. 

Treatment of Argentine hemorrhagic fever with convalescent’s plasma. 

4433 cases. Presse Med 1986; 15(45): 2239-2242.

[56]�Bajpai S, Nadkar MY. Crimean Congo hemorrhagic fever: requires 

vigilance and not panic. JAPI 2011; 59: 164-167.

[57]�Jahrling PB, Geisbert J, Swearengen JR, Jaax GP, Lewis T, Huggins JW, 

et al. Passive immunization of Ebola virus-infected cynomolgus monkeys 

with immunoglobulin from hyperimmune horses. Arch Virol Suppl 1996; 

11: 135-140.

[58]�Jahrling PB, Geisbert TW, Geisbert JB, Swearengen JR, Bray M,  

Jaax NK, et al. Evaluation of immune globulin and recombinant 

interferonalpha2b for treatment of experimental Ebola virus infections. J 

Infect Dis 1999; 179(Suppl 1): S224-S234.

[59]�Kudoyarova-Zubavichene NM, Sergeyev NN, Chepurnov AA, Netesov 

SV. Preparation and use of hyperimmune serum for prophylaxis and 

therapy of Ebola virus infections. J Infect Dis 1999; 179(Suppl 1): S218-

S223.

[60]�Parren PW, Geisbert TW, Maruyama T, Jahrling PB, Burton DR. Pre- and 

postexposure prophylaxis of Ebola virus infection in an animal model by 

passive transfer of a neutralizing human antibody. J Virol 2002; 76(12): 

6408-6412.

[61]�Mupapa K, Massamba M, Kibadi K, Kuvula K, Bwaka A, Kipasa M, et 

al. Treatment of Ebola hemorrhagic fever with blood transfusions from 

convalescent patients. J Infect Dis 1999; 179(Suppl 1): S18-S23.

[62]�Oswald WB, Geisbert TW, Davis KJ, Geisbert JB, Sullivan NJ, Jahrling 

PB, et al. Neutralizing antibody fails to impact the course of Ebola virus 

infection in monkeys. PLoS Pathog 2007; 3(1): e9.

[63]�Dye JM, Herbert AS, Kuehne AI, Barth JF, Muhammad MA, Zak SE, et 

al. Post-exposure antibody prophylaxis protects nonhuman primates from 

filovirus disease. Proc Natl Acad Sci 2012; 109(13): 5034-5039.

[64]�Olinger GG, Pettitt J, Kim D, Working C, Bohorov O, Bratche B, 

et al. Delayed treatment of Ebola virus infection with plant-derived 

monoclonal antibodies provides protection in rhesus macaques. Proc Natl 

Acad Sci 2012; 109(4): 18030-18035.

[65]�Qiu X, Audet J, Wong G, Pillet S, Bello A, Cabral T, et al. Successful 

treatment of Ebola virus-infected cynomolgus macaques with monoclonal 

antibodies. Sci Transl Med 2012; 4(138): 138ra81. 

[66]�Marano G, Vaglio S, Pupella S, Facco G, Catalano L, Liumbruno GM, et 

al. Convalescent plasma: new evidence for an old therapeutic tool? Blood 

Transfus 2016; 14(2): 152-157.

[67]�Simon J. Emil Behring’s medical culture: from disinfection to 

serotherapy. Med Hist 2007; 51(2): 201-218.

[68]�World Health Organization. Use of convalescent whole blood or 

plasma collected from patients recovered from Ebola virus disease for 

transfusion, as an empirical treatment during outbreaks. Interim guidance 

for national health authorities and blood transfusion services. [Online] 

Available from: https://apps.who.int/iris/bitstream/handle/10665/135591/

WHO_HIS_SDS_2014.8_eng.pdf?sequence=1. [Accessed on 25 August 



55Abeba Haile Mariamenatu et al./ J Acute Dis 2021; 10(2): 47-56 

2020]. 

[69]�Soo YOY, Cheng Y, Wong R, Hui DS, Lee CK, Tsang KKS, et al. 

Retrospective comparison of convalescent plasma with continuing high-

dose methylprednisolone treatment in SARS patients. Clin Microbiol 

Infect 2004; 10(7): 676-678.

[70]�Zhang B, Liu S, Tan T, Huang W, Dong Y, Chen L, et al. Treatment 

with convalescent plasma for critically ill patients with SARS-CoV-2 

infection. Chest 2020; 158(1): e9-e13.

[71]�Erkurt MA, Sarici A, Berber İ, Kuku İ, Kaya E, Özgül M. Life-saving 

effect of convalescent plasma treatment in covid-19 disease: Clinical trial 

from eastern Anatolia. Transfus Apher Sci 2020; 59(5): 102867.

[72]�Salazar E, Christensen PA, Graviss EA, Nguyen DT, Castillo B, Chen J, 

et al. Treatment of coronavirus disease 2019 patients with convalescent 

plasma reveals a signal of significantly decreased mortality. Am J Pathol 

2020; 190(11): 2290-2303.

[73]�Zeng QL, Yu ZJ, Gou JJ, Li GM, Ma SH, Zhang GF, et al. Effect of 

convalescent plasma therapy on viral shedding and survival in patients 

with coronavirus disease 2019. J Infect Dis 2020; 222(1): 38-43.

[74]�Altuntas F, Ata N, Yigenoglu TN, Bascı S, Dal MS, Korkmaz S, et al. 

Convalescent plasma therapy in patients with COVID-19. Transfus Apher 

Sci 2020; doi.org/10.1016/j.transci.2020.102955.

[75]�Tremblay D, Seah C, Schneider T, Bhalla S, Feld J, Naymagon L, et al. 

Convalescent plasma for the treatment of severe COVID-19 Infection in 

cancer patients. Cancer Med 2020; 9(22): 8571-8578.

[76]�U.S. Department of Health and Human Services Food and Drug 

Administration Center for Biologics Evaluation and Research November 

2020 Investigational COVID-19 Convalescent Plasma; Guidance for 

Industry (fda.gov). [Online] Available from: https://www.fda.gov/

media/136798/download. [Accessed on 20 November 2020].

[77]�WHO Blood Regulators Network (BRN). Position Paper on 

Collection and Use of Convalescent Plasma or Serum as an Element 

in Middle East Respiratory Syndrome Coronavirus Response.

[Online] Available from: http://www.who.int/bloodproducts/brn/BR 

PositionPaperConvPlasmaMERSCoV_March2014. [Accessed on 12 july 

2020].

[78]�Government of Pakistan, Ministry of National Health services 

Regulations and Coordination. Guideline for convalescent plasma 

therapy. Document Code: 14-01, Version01. [Online] Available from:  

http://www.covid.gov.pk/new_guidelines/15June2020_20200615_

Guidelines_for_the_Convalescent-_plasma_therapy_1501.pdf. [Accessed 

on 20 November 2020].

[79]�Ben-Nathan D, Lustig S, Tam G, Robinzon S, Segal S, Rager-Zisman 

B. Prophylactic and therapeutic efficacy of human intravenous 

immunoglobulin in treatment of West Nile virus infection in mice. J 

Infect Dis 2003; 188(1): 5-12.

[80]�Solomon T, Ooi MH, Beasley DWC, Mallewa M. West Nile encephalitis. 

Br Med J 2003; 326(7394): 865-869.

[81]�Centers for Disease Control and Prevention (CDC). Update: severe acute 

respiratory syndrome. Morb Mortal Wkly Rep 2003; 52(23): 388-390.

[82]�Peiris JSM, Chu CM, Cheng VCC, Chan KS, Hung IF, Poon LL, et al. 

Prospective study of the clinical progression and viral load of SARS 

associated coronavirus pneumonia in a community outbreak. Lancet 
2003; 361(9371): 1767-1772.

[83]�Chong YP, Song JY, Seo YB, Choi JP, Shin HS, Team RR. Antiviral 

treatment guidelines for Middle East respiratory syndrome. Infect 

Chemother 2015; 47(3): 212-222.

[84]�Amoss HL, Chesney AM. A report on the serum treatment of twenty-six 

cases of epidemic poliomyelitis. J Exp Med 1917; 25(4): 581-608.

[85]�McGuire LW, Redden WR. The use of convalescent human serum in 

influenza pneumonia: a preliminary report. Am J Public Health 1918; 

8(10): 741-744.

[86]�Dunning J, Baillie JK, Cao B, Hayden FG. International Severe Acute 

Respiratory and Emerging Infection Consortium. Antiviral combinations 

for severe influenza. Lancet Infect Dis 2014; 14(12): 1259-1270.

[87]�Ling L, Lu L, Cao W, Li T. Hypothesis for potential pathogenesis of 

SARS-CoV-2 infection-a review of immune changes in patients with 

viral pneumonia. Emerg Microbes Infect 2020; 9(1): 727-732.  

[88]�Casadevall A, Pirofski LA. The convalescent sera option for containing 

COVID-19. J Clin Invest 2020; 130(4): 1545-1548.

[89]�Harvala H, Robb ML, Watkins N, Ijaz S, Dicks S, Patel M, et al. 

Convalescent plasma therapy for the treatment of patients with COVID-

19: Assessment of methods available for antibody detection and their 

correlation with neutralising antibody levels. Transfus Med 2020; doi: 

10.1111/tme.12746. 

[90]�Roberts DJ, Miflin G, Estcourt L. Convalescent plasma for COVID-19: 

back to the future. Transfus Med 2020; 30(3): 174-176.

[91]�Harvala H, Mehew J, Robb ML, Ijaz S, Dicks S, Patel M, et al. 

Convalescent plasma treatment for SARS-CoV-2 infection: analysis of 

the first 436 donors in England, 22 April to 12 May 2020. Euro Surveill 
2020; 25(28): 2001260.

[92]�Worldometer.  COVID-19 Coronavirus Pandemic.  [Online] 

Available from: https://www.worldometers.info/coronavirus/?utm_

campaign=homeAdvegas1?%22%20%5Cl%20%22countries. [Accessed 

on 23 September 2020].

[93]�Ahn JY, Sohn Y, Lee SH, Cho Y, Hyun JH, Baek YJ, et al. Use of 

convalescent plasma therapy in two COVID-19 patients with acute 

respiratory distress syndrome in Korea. J Korean Med Sci 2020; 35(14). 

e149.

[94]�Diorio C, Anderson EM, McNerney KO, Goodwin EC, Chase JC, Bolton 

MJ, et al. Convalescent plasma for pediatric patients with SARS-CoV-

2-associated acute respiratory distress syndrome. Pediatr Blood Cancer 
2020; 67(11): e28693.

[95]�Ye M, Fu D, Ren Y, Wang F, Wang D, Zhang F, et al. Treatment with 

convalescent plasma for COVID-19 patients in Wuhan, China. J Med 

Virol 2020; 92(10): 1890-1891.   

[96]�Abolghasemi H, Eshghi P, Cheraghali AM, Fooladi AA, Moghaddam 

FB, Imanizadeh S, et al. Clinical efficacy of convalescent plasma for 

treatment of COVID-19 infections: Results of a multicenter clinical 

study. Transfus Apher Sci 2020; 59(5): 102875. 

[97]�Wang C, Li W, Drabek D, Okba NM, van Haperen R, Osterhaus AD, et 

al. A human monoclonal antibody blocking SARS-CoV-2 infection. Nat 

Commun 2020; 11(1): 1-6.

[98]�Wu Y, Hong K, Ruan L, Yang X, Zhang J, Xu J, et al. Patients with 

prolonged positivity of SARS-CoV-2 RNA benefit from convalescent 

plasma therapy: A retrospective study. Virol Sin 2020; 35(6): 768-775. 

[99]�Piyush R, Rajarshi K, Khan R, Ray S. Convalescent plasma therapy: a 



56 Abeba Haile Mariamenatu et al./ J Acute Dis 2021; 10(2): 47-56  

promising coronavirus disease 2019 treatment strategy. Open Biol 2020; 

10(9): 200174.

[100]�Mustafa S, Balkhy H, Gabere MN. Current treatment options and the 

role of peptides as potential therapeutic components for Middle East 

Respiratory Syndrome (MERS): a review. J Infection Public Health 

2018; 11(1): 9-17.

[101]�Wong HK, Lee CK, Hung IF, Leung JN, Hong J, Yuen KY. Practical 

limitations of convalescent plasma collection: a case scenario in 

pandemic preparation for influenza A (H1N1) infection. Transfusion 

2010; 50(9): 1967-1971.

[102]�American Chemical Society. Benefits of convalescent plasma for 

COVID-19 are still unclear. News Release 17-Jun-2020. [Online] 

Available from: https://www.eurekalert.org/pub_releases/2020-06/acs-

boc061720.php [Accessed on 24 November 2020].

[103]�Sahu S, Hemlata AV. Adverse events related to blood transfusion. Indian 

J Anaesth 2014; 58(5): 543-551.

[104]�Tiberghien P, de Lamballerie X, Morel P, Gallian P, Lacombe K, 

Yazdanpanah Y. Collecting and evaluating convalescent plasma for 

COVID-19 treatment: why and how? Vox Sang 2020; 115(6): 488-494.

[105]�Xinhuanet. China puts 245 COVID-19 patients on plasma therapy, 

yielding positive results. [Online] Available from: http://www.

xinhuanet.com/english/2020 02/28/c_138828177.htm. [Accessed on 25 

july 2020].

[106]�Menis M, Sridhar G, Selvam N, Ovanesov MV, Divan HA, Liang Y. 

Hyperimmune globulins and same-day thrombotic adverse events as 

recorded in a large healthcare database during 2008-2011. Am J Hematol 

2013; 88(12): 1035-1040.


