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Abstract

:

COVID19 convalescent plasma (CCP) has proven an effective treatment for outpatients, and CCP collected from vaccinated donors is among the few effective therapeutic options for immunocompromised patients. Despite this, most countries are still relying over in-hospital compassionate usages outside clinical trials. Given the need for early treatment, home transfusions are expecially needed. We review here the state of the art for out-of-hospital CCP transfusions and discuss solutions to potential burocratic hurdles.
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In December 2019, the Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) initiated the pandemic of the coronavirus disease-19 (COVID-19), accounting for nearly 620 million infected people worldwide and more than 6.5 million deaths as of 22 September 2022 [1]. Italy has been the first western country to be hit by this respiratory viral infection, which led to an unprecedented severe health and social crisis with more than 22 million cases and nearly 180,000 deaths at the time of writing. At the beginning of the pandemic, several therapies were tried as antiviral drugs against SARS-CoV-2, including chloroquine, lopinavir/ritonavir, and ribavirin, but there was no success. As convalescent plasma had been used in other infectious disease outbreaks (ranging from Spanish influenza A in 1918 to SARS epidemic in 2002–2003, and the Ebola epidemic in 2016 [2]), collection and transfusion of COVID-19 convalescent plasma (CCP) was rapidly deployed worldwide to treat patients with COVID-19 [3]. Various mechanisms have been suggested as responsible for the therapeutic effect of CCP, such as anti-inflammatory and immunomodulatory properties. However, most of the antiviral effects of CCP are related to neutralizing antibodies to SARS-CoV-2, able to block viral replication and disease progression [4]. Despite numerous studies assessing the clinical use of CCP, their results have been quite controversial, overall reflecting great inter-study methodological heterogeneities and inconsistencies, along with a poorly standardized biological product, such as CCP [5]. Despite these limitations, a consistent amount of literature supported the clinical benefit of this antibody-based treatment when administered early (within 72 h since onset of symptoms) and with high titer of neutralizing antibodies [6]. An overview of systematic reviews (umbrella review) on CCP efficacy in COVID-19, including 29 systematic reviews based on 53 unique primary studies (17 randomized controlled trials (RCTs) and 36 non-RCT), found a mortality reduction in CCP over standard therapy when administered early and at high titer, without increased adverse reactions [7]. In a recent systematic review including 30 RCTs on CCP use, we analyzed variables associated with efficacy, such as clinical settings, disease severity, CCP SARS-CoV-2 nAb levels and function, dose, timing of administration (variously defined as time from onset of symptoms, molecular diagnosis, diagnosis of pneumonia, or hospitalization, or by serostatus), outcomes (defined as hospitalization, requirement for ventilation, clinical improvement, or mortality), CCP provenance and time since collection, and criteria for efficacy [8]. After a careful literature screening, we observed that when the analysis of the studies was restricted to those subgroups of patients treated early and with high titer CCP, most of the inter-studies discrepancies disappeared, the great majority of them showing signals of efficacy after a proper CCP use.



Another important issue regards the CCP safety. Fresh frozen plasma (FFP) is a well-known blood component which has been transfused to millions of patients, at every age and in many clinical conditions, worldwide, for more than 60 years. A recent pilot RCT on the use of FFP in hospital setting found that secondary outcomes including adverse events were uncommon [9]. Although this solid clinical experience had unequivocally documented the low rate of severe adverse reactions, and the absolute safety of hyperimmune plasma had been assessed during the past epidemics, no safety data on CCP were available at the beginning of the SARS-CoV-2 pandemic. To address this issue, we have performed a systematic literature review that includes 30 studies (14 RCT and 16 matched control studies) [10]. The mean prevalence of all and severe CCP-infusion related adverse events was 2.1% and 0.7%, respectively. In addition, treatment with CP did not increase the risk of overall adverse events (risk difference, RD: 0.01; 95% CI, −0.02/0.03; p = 0.65) and severe adverse events (RD: 0.00; 95% CI, −0.03/0.03; p = 0.81) compared with standard treatment. Similarly, the rate of thromboembolic events did not differ between the two study groups (1.4% in the CP arm versus 1.7% in the control arm; RD 0.00; 95% CI, −0.01/0.03; p = 0.24). This data definitively documented the safety of CCP as treatment of COVID-19 patients.



During the first pandemic wave (February 2020–July 2020), the US Food and Drug Administration (FDA) authorized CCP for emergency use because of its safety, and this permitted the transfusion with CCP of more than 500,000 COVID-19 patients [11]. In Europe, although the European Commission promoted the SUPPORT-e (SUPPORTing high quality evaluation of COVID-19 convalescent plasma throughout Europe) project, clinical use of CCP has always been considered experimental and thus restricted to hospitalized patients in the frame of experimental studies under local ethical committee authorization. This requirement greatly hampered a wider CCP use in European countries, including Italy. In Italy, indeed, the authorization for use of CCP remains difficult to obtain, requiring multiple permissions (local ethical committees, hospital health management, etc.), and often discouraging the bravest of physicians. However CCP use, which gradually decreased since the beginning of 2021 following the marketing of the more potent monoclonal antibodies (mAbs) against COVID-19, has recently renewed due to the advent of the last SARS-CoV2 variant, named B.1.1.529 (Omicron), which escapes most, if not all, mAbs authorized for therapy [12]. The Omicron variant is especially dangerous for immunocompromised patients, who are not able to mount a sufficiently protective antibody response to vaccine or prior infection, and are therefore left at higher risk of morbidity and mortality for COVID-19 [13]. A recent systematic review and meta-analysis, including 5 RCTs and 4 matched controlled studies conducted in immunocompromised COVID-19 patients, has shown a clinical benefit (risk ratio 0.65) from CCP versus standard care [14]. For such reasons, several national and international scientific societies currently include CCP among the possible therapies for COVID-19 in patients with hematological or solid cancers or other underlying congenital or acquired causes of immunosuppression.



Apart from the restricted use in immunocompromised patients, there is a new line of evidence from recent RCTs showing that the CCP transfusion in COVID-19 patients before hospitalization has a great beneficial effect on improving the disease’ course, dramatically reducing the need for hospital admission, and finally reducing COVID-19-related patients’ mortality. This finding is not surprising given that CCP, as any other antiviral (including mAbs), provides its best efficacy when given early in disease course [15]. Overall, 5 large RCTs have been conducted on CCP as outpatient therapy for COVID-19. The first published RCT was from Argentina where 160 older adult patients with mild COVID-19 were randomized to receive CCP or placebo [16] early (within 72 h after the onset of symptoms). In the intention-to-treat analysis, the risk for respiratory disease was almost halved in patients receiving CCP compared with those in the placebo arm (relative risk, RR: 0.40; 95% CO, 0.20–0.81). The administration of CCP was not associated with any severe adverse events. This study was followed by another RCT from the USA (C3PO trial) which enrolled 514 patients (254 in CCP arm and 254 in placebo arm) [17]. Although adverse events occurred with similar frequency in both groups, no CCP-related beneficial effects of early administration (within one week from COVID-19 symptom onset) of CCP on disease progression (30% in CCP group versus 31.9% in placebo group) were, however, observed in the entire cohort, but reappeared when patients hospitalized the same day of recruitment were excluded from analysis [18]. A similar conclusion was made by another RCT from Spain (CONV-ert trial) which recruited 376 patients randomly assigned to high titer methylene blue-treated CCP (n = 188) or placebo (n = 188) [19]. No differences in the hospitalization rate were found in CCP versus placebo arms (12% vs. 11%) with concerns about damage of Fc-mediated functions by methylene blue [20]. A fourth RCT was run in the Netherlands (COV-Early), published first as a combined analysis with the Spanish RCT [21], and later as single study [22]. Among the 797 COVID-19 outpatients included, 390 received CP and 392 received the placebo. CCP effect on hospital admission or death was the largest in patients with ≤5 days from symptoms (odds ratio, OR 0.658, 95% CI 0.394–1.085). The fifth RCT was conducted in the USA by Sullivan and colleagues [23] on 1181 outpatients with recent-onset COVID-19. The primary outcome (i.e., hospitalization) occurred in 17 of 592 participants (2.9%) who received CCP and in 37 of 589 participants (6.3%) who received control plasma (absolute risk reduction, 3.4 percentage points; 95% confidence interval, 1.0 to 5.8; p = 0.005), which corresponded to a relative risk reduction of 54%. Again, the rate of severe (grade 3 and 4) adverse events did not differ in the two groups (7 in CCP-treated group and 9 in control plasma group). All these data were summarized in a recent systematic review pre-published by Sullivan and colleagues [15], which compared the efficacy all antiviral regimens of different classes to reduce COVID-19 hospitalizations. The authors concluded that, considering the dramatically emerging resistance of Omicron sublineages to currently commercialized mAbs, the early use of CCP from vaccinated donors with high titer nAb titers should be re-evaluated to reduce the risk of hospitalization in COVID-19 patients at risk of disease progression.



Early CCP delivery implies out-of-hospital administration, which often translates into home therapy (HT). Regarding the safety of CCP administration in outpatient setting, there are no particular reasons of concern considering the large amount of data documenting the safety of both FFP and CCP in hospitalized patients. In a survey conducted by the International Society of Blood Transfusion (ISBT) about home and ambulatory use of CCP, Al-Riyami et al. showed that HT was practiced in Australia, the UK, Belgium, France, Japan, Nigeria, the Netherlands, Spain, Italy, Norway, the United States, and some provinces in Canada [24]. We note that in both the abstract and the main text, Italy is reported to have implemented CCP home therapy [24]. In Supplementary Table S1, Italy is not listed among the 19 respondents, and accordingly it does not appear with results in Supplementary Table S2 [24]. Hence, we wonder which was the response of the Italian National Blood Center, acknowledged by the authors as a contributor. As practicing transfusion physicians in Italy, we are not aware of any CCP home or ambulatory treatment in Italy, and we would like to know the sites and number of treated patients reported in that survey, if any.



Regardless of the Italian case, we feel that the root cause for the lack of home or outpatient CCP use in Europe stems from the current European Directorate for Quality of Medicines and Healthcare (EDQM) guidelines [25]. At the beginning of the pandemic, we noted that current EDQM regulations do not recognize convalescent plasma as a separate blood component, and the related legislations of EU member countries treat it as regular plasma: this means it has to fulfil the same requirements, largely aimed at preserving labile clotting factors (freezing time and temperatures, storage, expiry after thawing) [26], while instead, neutralizing antibodies, the main active ingredient of CCP, are much more stable, even at room temperature [27]. Accordingly, member countries can only prescribe CCP as an experimental blood component for compassionate usage, i.e., after case-by-case positive opinion by the local ethical committee. This status has not changed in the last 3 years neither in Italy nor in member countries.



For example, in Italy, after the closure of RCTs, a prescriber should have filled tens of pages of forms for each patient, and be the only one allowed to administer the treatment. While this can be somewhat feasible in-hospital, most general practitioners (GP) and emergency room physicians (i.e., the frontline settings where COVID-19 patients are first visited), do not have the time nor the experience to cope with this: in the case of home transfusions, the GP should also have taken full legal and economical responsibility for the ensuing transfusion step. No dedicated hospital ambulatories have been ever created for outpatient CCP transfusions in Italy, as confirmed in recent press releases [28], which contrasts with what has been done for anti-Spike monoclonal antibodies of similar or inferior efficacy [29].



As such, we encourage the ISBT to start talks with EDQM to urgently include convalescent plasma among the authorized blood components, or to issue emergency use authorizations that avoid submission of duplicate files for individual patients. Without such simplification, convalescent plasma will remain scarcely deployed both in the current pandemic (when it deserves essential value for immunocompromised patients) and in future pandemics.
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