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Translating the experience from previous viral epidemics, passive immunotherapy by means of plasma from individuals

recovered from COVID-19 has been intensively investigated since the beginning of the pandemic.
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1. Introduction

Coronavirus disease 2019 (COVID-19) is a still ongoing pandemic caused by the severe acute respiratory syndrome

coronavirus 2 (SARS-CoV-2), initially discovered in Wuhan, China, at the end of 2019 and quickly disseminating all over

the world . As of 1 March 2021, the infection had already affected approximately 120 million people and caused nearly

2,500,000 deaths worldwide, and the rates are still increasing, according to World Health Organization (WHO) bulletins .

Unfortunately, current treatment options are limited. Corticosteroid therapy has been shown to significantly reduce 28-day

all-cause mortality in severely ill COVID-19 patients compared with usual care or placebo (odds ratio (OR) 0.66; 95%

confidence interval (CI), 0.53−0.82]; p < 0.001) . Among the few available therapeutic options, the use of plasma from

COVID-19-recovered donors has been the object of an intense research from investigators during the last 12 months .

Convalescent plasma (CP), containing neutralizing anti-viral antibodies, is a form of passive immunotherapy that has been

used for the treatment and prevention of infectious diseases for more than 100 years . CP was successfully used in the

treatment of severe acute respiratory syndrome (SARS) in 2002, Middle East respiratory syndrome (MERS) in 2012, and

the 2019 H1N1 pandemic . A meta-analysis of 32 SARS and severe influenza studies showed that CP treatment was

associated with a significant reduction of mortality (pooled OR 0.25; 95% CI, 0.14−0.45) .

Following the negative results from certain randomized controlled trials (RCTs) , some scientists have claimed that CP

does not work against COVID-19. However, in our opinion, the issue is wrongly posed. Indeed, assuming that CP

containing high-titer anti-COVID-19 neutralizing antibodies is effective in suppressing viral replication , the correct

question these scientists should pose is “why does CP not work in our study?”. This is probably because there are some

critical issues in the study design. However, to respond correctly to this question, one must take a step back, separately

analyzing the three key factors determining the clinical effects of CP therapy. We have called them “pillars”, translating our

transfusion experience in the patient blood management (PBM) setting. The three “pillars” of CP therapy are the treatment

(hyperimmune plasma), the disease (COVID-19), and the patients (Figure 1). This narrative review aims at elucidating the

clinical role of these three CP-related factors.

Figure 1. The three pillars of anti-COVID-19 convalescent plasma therapy.

2. The Disease

A critical issue for assessing the CP efficacy is its timing of infusion in COVID-19 patients. At the beginning of the

pandemic, CP was transfused in more critical patients, such as those hospitalized in intensive care units (ICU) and under

mechanical invasive ventilation. For these patients, indeed, there was at that time no therapeutic chance. The RCT by Li

and colleagues , published as early as August 2020, did not demonstrate a statistically significant difference in 28-day

mortality between the CP-treated and standard treatment groups. However, stratifying patients by disease severity
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(severe or life-threatening COVID-19), the researchers observed a statistically significant difference in time to clinical

improvement within a 28-day period in the group treated with hyperimmune plasma. Therefore, this study highlighted that

CP must be administered at an early stage of the disease and not in an advanced phase in order to have the maximum

effect. This observation is also plausible with the high replication kinetics of SARS-CoV-2 and with the mechanism of

action of hyperimmune plasma, considering that the blocking of viral replication during the initial phase of COVID-19 is

also able to prevent the activation of inflammatory and coagulative cascade, often irreversible, which instead

characterizes the advanced stage of the disease where, unfortunately, the viral anti-replicative activity of CP is, at that

stage, ineffective. In other words, it is essential to prevent the COVID-19 from progressing through the early

administration of hyperimmune plasma and the patient from undergoing invasive mechanical ventilation and being

transferred to the ICU. In fact, once intubated and in the ICU, the patient is at a very high risk of mortality linked above all

to superinfections favored by immunosuppression caused by virus-associated lymphopenia . Paradoxically, a

consistent number of critically ill COVID-19 patients die without having SARS-CoV-2 infection (negative search for SARS-

CoV-2 nucleic acid), but for its deleterious consequences. Another RCT conducted by Libster and colleagues  enrolled

older individuals with COVID-19 who were identified in the outpatient setting within 48 h of symptom onset. The patients

who were given CP within 72 h of symptom onset had a 48% reduced risk of progression to severe respiratory disease.

The benefit of administering CP early in the disease course is further corroborated by data from observational studies. An

analysis of a cohort of 3082 patients in the U.S. Expanded Access Program (EAP) found that high-titer CP given less than

72 h after hospital admission conferred a survival benefit when compared to those receiving CP later in their hospital stay

. A matched propensity score study published by Salazar and colleagues found the greatest effect when patients were

given CP within 44 h of hospital admission . Thus, thanks to these and other similar studies , nowadays we are

aware that CP must be administered early, possibly within 72 h from symptom onset . Other RCTs  did not find

clinical benefit from later CP administration. On the basis of the newer literature evidence, the U.S. Food and Drug

Administration (FDA) recently revised the Emergency Use Authorization (EUA) of COVID-19 CP, authorizing its use at

high titer for the treatment of hospitalized COVID-19 patients early in the course of disease and those hospitalized with

impaired humoral immunity . Finally, clinical studies are needed to verify the possible resistance of viral mutations to

CP therapy observed by in vitro studies .

3. Conclusions

After a careful analysis of the published literature studies regarding the main factors implicated in CP clinical efficacy, i.e.,

the CP product and the characteristics of COVID-19 patients and of the disease, we realized that there are still some gray

zones and unanswered questions in this area. Nevertheless, the great majority of available literature agrees on the

efficacy of CP in blocking promptly SARS-CoV-2 viral replication. That said, it is unlikely that this biological activity by CP

has no clinical consequences—it is only a question of knowing how to identify them. The current literature evidence is

clearly summarized by the recent interim recommendations from the AABB . Besides the safety of CP, which has been

considered comparable to standard non-hyperimmune plasma, researchers have pointed out high-titer and transfusion as

close to symptom onset as possible as the main predictors of effectiveness of CP. Thus, considering the results from the

literature supporting the efficacy of early treatment of COVID-19 patients, an outpatient CP transfusion approach in order

to treat earlier COVID-19 patients preventing hospitalization (with all the risks associated with immobilization and hospital

co-infections) could be reasonable. This argument is, however, not speculative but based on the clinical practice

observation that CP transfused to elderly patients with moderate-severe COVID-19 living in long-term care facilities is safe

and effective in blocking disease progression and reducing the mortality risk by 65% . Unfortunately, in Italy (and other

European countries), CP can be administered only in hospitals within experimental trials or for compassionate use, and

this greatly limits its widespread and potentially more appropriate clinical use.

Since we would have to live with COVID-19 for a few more months before reaching mass immunity with vaccines, we

hope that on the basis of further clinical evidence also in Europe, as in the USA, governments will take the necessary

actions in order to favor the emergency use of CP even outside the hospital setting. In parallel, dose-finding trials aimed at

better tailoring CP therapy to patients’ characteristics are welcomed.

References

1. Mahase, E. Covid-19: WHO declares pandemic because of “alarming levels” of spread, severity, and inaction. BMJ
2020, 368, m1036.

2. World Health Organization (WHO). Coronavirus Disease (COVID-19). Available online: (accessed on 1 March 2021).

[12]

[13]

[14]

[15] [16]

[17] [18][19]

[20]

[21]

[18]

[22]



3. Sterne, J.A.; Murthy, S.; Diaz, J.V.; Slutsky, A.S.; Villar, J.; Angus, D.C.; Annane, D.; Azevedo, L.C.P.; Berwanger, O.;
Cavalcanti, A.B.; et al. Association Between Administration of Systemic Corticosteroids and Mortality Among Critically Ill
Patients with COVID-19: A Meta-analysis. JAMA 2020, 324, 1330–1341.

4. Focosi, D.; Anderson, A.O.; Tang, J.W.; Tuccori, M. Convalescent plasma therapy for COVID-19: State of the art. Clin.
Microbiol. Rev. 2020, 33.

5. Franchini, M. Why should we use convalescent plasma for COVID-19? Eur. J. Intern. Med. 2020, 77, 150–151.

6. Ripoll, J.G.; van Helmond, N.; Senefeld, J.W.; Wiggins, C.C.; Klassen, S.A.; Baker, S.E.; Larson, K.F.; Murphy, B.M.;
Andersen, K.J.; Ford, S.K.; et al. Convalescent plasma for infectious diseases: Historical framework and use in COVID-
19. Clin. Microbiol. Newsl. 2021, 43, 23–32.

7. Mair-Jenkins, J.; Saavedra-Campos, M.; Baillie, J.K.; Cleary, P.; Khaw, F.M.; Lim, W.S.; Makki, S.; Rooney, K.D.;
Nguyen-Van-Tam, J.S.; Beck, C.R. Convalescent plasma study group. 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, 80–90.

8. Agarwal, A.; Mukherjee, A.; Kumar, G.; Chatterjee, P.; Bhatnagar, T.; Malhotra, P.; PLACID Trial Collaborators.
Convalescent plasma in the management of moderate covid-19 in adults in India: Open label phase II multicentre
randomised controlled trial (PLACID Trial). BMJ 2020, 371, m3939.

9. Simonovich, V.A.; Burgos Pratx, L.D.; Scibona, P.; Beruto, M.V.; Vallone, M.G.; Vázquez, C.; Savoy, N.; Giunta, D.H.;
Pérez, L.G.; Sánchez, M.D.L.; et al. PlasmAr study group. A randomized trial of convalescent plasma in Covid-19
severe pneumonia. N. Engl. J. Med. 2021, 384, 619–629.

10. Franchini, M.; Glingani, C.; Liumbruno, G. Potential mechanisms of action of convalescent plasma in COVID-19.
Diagnosis 2021.

11. Focosi, D.; Franchini, M. COVID-19 convalescent plasma therapy: Hit fast, hit hard! Vox Sang. 2021.

12. Li, L.; Zhang, W.; Hu, Y.; Tong, X.; Zheng, S.; Yang, J.; Kong, Y.; Ren, L.; Wei, Q.; Mei, H.; et al. Effect of convalescent
plasma therapy on time to clinical improvement in patients with severe and life-threatening COVID-19: A randomized
clinical trial. JAMA. 2020, 324, 460–470.

13. Libster, R.; Pérez Marc, G.; Wappner, D.; Coviello, S.; Bianchi, A.; Braem, V.; Esteban, I.; Caballero, M.T.; Wood, C.;
Berrueta, M.; et al. Fundación INFANT–COVID-19 Group. Early high-titer plasma therapy to prevent severe Covid-19 in
older adults. N. Engl. J. Med. 2021, 384, 610–618.

14. Joyner, M.J.; Carter, R.E.; Senefeld, J.W.; Klassen, S.A.; Mills, J.R.; Johnson, P.W.; Theel, E.S.; Wiggins, C.C.; Bruno,
K.A.; Klompas, A.M.; et al. Convalescent plasma antibody levels and the risk of death from Covid-19. N. Engl. J. Med.
2021.

15. Salazar, E.; Christensen, P.A.; Graviss, E.A.; Nguyen, D.T.; Castillo, B.; Chen, J.; Lopez, B.V.; Eagar, T.N.; Yi, X.; Zhao,
P.; et al. Significantly decreased mortality in a large Cohort of Coronavirus Disease 2019 (COVID-19) patients
transfused early with convalescent plasma containing high-titer anti-severe Acute Respiratory Syndrome Coronavirus 2
(SARS-CoV-2) spike protein IgG. Am. J. Pathol. 2021, 191, 90–107.

16. Moniuszko-Malinowska, A.; Czupryna, P.; Zarębska-Michaluk, D.; Tomasiewicz, K.; Pancewicz, S.; Rorat, M.;
Dworzańska, A.; Sikorska, K.; Bolewska, B.; Lorenc, B.; et al. Convalescent plasma transfusion for the treatment of
COVID-19-experience from Poland: A multicenter study. J. Clin. Med. 2020, 10, 28.

17. Cohn, C.S.; Estcourt, L.; Grossman, B.J.; Pagano, M.B.; Allen, E.S.; Bloch, E.M.; Casadevall, A.; Devine, D.V.; Dunbar,
N.M.; Foroutan, F.; et al. COVID-19 convalescent plasma: Interim recommendations from the AABB. Transfusion 2021.

18. Rasheed, A.M.; Fatak, D.F.; Hashim, H.A.; Maulood, M.F.; Kabah, K.K.; Almusawi, Y.A.; Abdulamir, A.S. The therapeutic
potential of convalescent plasma therapy on treating critically-ill COVID-19 patients residing in respiratory care units in
hospitals in Baghdad, Iraq. Infez. Med. 2020, 28, 357–366.

19. Salman, O.H.; Mohamed, H.S.A. Efficacy and safety of transfusing plasma from COVID-19 survivors to COVID-19
victims with severe illness. A double-blinded controlled preliminary study. Egypt. J. Anaesth. 2020, 36, 264–272.

20. US Food and Drug Administration (FDA). Available online: (accessed on 1 March 2021).

21. Weisblum, Y.; Schmidt, F.; Zhang, F. Escape from neutralizing antibodies by SARS-CoV-2 spike protein variants. eLife
2020, 9, e61312.

22. Grisolia, G.; Franchini, M.; Glingani, C.; Inglese, F.; Garuti, M.; Beccaria, M.; Capuzzo, M.; Pinto, A.; Pavan, G.;
Righetto, L.; et al. Convalescent plasma for coronavirus disease 2019 in pregnancy: A case report and review. Am. J.
Obstet. Gynecol. M.F.M. 2020, 2, 100174.



Retrieved from https://encyclopedia.pub/entry/history/show/22068


