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Letter to the Editor 

Convalescent plasma from COVID 19 patients enhances intensive care unit survival rate. A 
preliminary report      

Coronavirus pandemic disease (COVID-19) is caused by Severe 
Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2). At the time 
of this paper writing, over 2,5 million cases of COVID-19 have been 
reported, with more than 280,000 deaths all over the world. Italy is one 
of the first countries involved, with more than 200,000 reported in-
fected people and 30,000 deaths. In the Basilicata south Italy region live 
560,000 people, with 372 reported infected cases, 34 recovered in in-
tensive care units (ICU) and 15 deaths [1]. There are no specific 
treatments for COVID-19 and the vaccine is still far away. Scientific 
community is trying to better define best shared therapeutic protocols 
in early and advanced clinical stages. Still, critical cases are about 6%, 
with serious illness rate of 14%, with involvement of sepsis, acute re-
spiratory distress syndrome (ARDS), multiple organ failure, and vas-
cular and thromboembolic findings [2,3]. Mortality rate is 2–3%, with 
higher values, more than double, for > 65 years old patients [4]. 
Among ICU patients, almost 1 patient on 3 dies, with higher rates for 
older patients [5]. 

A systematic review and exploratory meta-analysis performed in 
2014 identified 32 studies of SARS coronavirus infection and severe 
influenza [6]. These studies involved 699 treated patients and 568 
untreated “controls”. The review revealed evidence for a consistent 
reduction in mortality upon plasma therapy. Furthermore, exploratory 
post hoc meta-analysis showed a significant reduction in the pooled 
odds of mortality following treatment, compared with placebo or no 
therapy [7]. As for SARS-CoV-2, many clinical trials are in course, FDA 
approved the procedure [8] and there are recent Chinese encouraging 
reports [9–12]. 

In order to preliminarly evaluate the importance of convalescent 
plasma transfusions in intensive care units, authors compared mortality 
rates between two groups: patients untreated (group 1) and those 
treated with convalescent plasma (group 2). Group 1 includes all 34 
Basilicata region patients recovered in COVID dedicated intensive care 
units (ICU), with mean age of 63 years old and comorbidity rate >  
70%. All patients were treated by means of invasive and not invasive 
O2 ventilation, tracheostomy when needed, antiretroviral agents, hy-
drossycloroquine (Plaquenil, Sanofi, Italy), steroids and not steroid 
antinflammatory agents, heparin, azithromycin and other wide spec-
trum antibiotics, tocilizumab (Roactemra, Roche, Italy). Group 2 is 
composed of all actually reported COVID-19 ICU patients in literature, 
included in three recently published papers [10–12], with a total 
number of 19 cases, mean age of 54 years old, with mean comorbidity 
rate similar to group 1, underwent to pharmaceutical and supporting 
treatments with these differences: no heparin, hydrossycloroquine and 
tocilizumab, but in addiction submitted to arbidol (Umifenovir, 
Pharmstandard, China) in 10 cases, and in all cases to convalescent 
plasma transfusion, starting from a single 200 ml dose, repeated in the 
majority of cases after 7–10 days and once again after the same time, 
until a total amount of 800–900 ml and in only one case, with multiple 

organ failure, of 2400 ml [10]. Clinical and instrumental improvements 
were detectable within 3 days after procedure and without any adverse 
reaction excepting an evanescent facial red spot on 1 patient. The do-
nors had been well (asymptomatic) for at least 10 days, with an high 
serum SARS-CoV-2– specific ELISA antibody (more than 1:600), 400 ml 
of plasma were obtained with apheresis and routinely checked. The 
observation window for all patients (both groups) was lower than 40 
days. 

In Group 1 15 recipients died due to pulmonary or cardiovascular 
complications, with a mortality rate of 44,1%. No deaths were found in 
group 2. Proportions comparison showed a significant difference in 
death rate, despite the few number of patients, with 19,65-62,1% of 
95% CI, Chi-square 9,612, p = 0,0019 (Fig. 1). Mortality with plasma 
transfusion odds ratio value is 0,03223 (95% CI 0,0018 – 0,5777, z = 
2,333 and p = 0,0197). 

Coronaviruses are Coronaviridae family enveloped positive- 
stranded RNA viruses. An envelope-anchored spike protein promotes 
coronavirus entry into host cells and genome sequencing of viral RNA 
has revealed that the virus causing COVID-19 is phylogenetically re-
lated to the SARS-related coronaviruses. Angiotensin-converting en-
zyme 2 (ACE 2) is most probably used by the spike protein of the 
COVID-19 virus as a receptor similar to that SARS-CoV. Fortunately, it 
seems that mutational capacity of viral surface proteins is poor, en-
couraging immunology-based therapies and vaccine research [13,14]. 
Convalescent plasma therapy has been applied to the prevention and 
treatment of many infectious diseases for more than one century. It is a 
safe and routinary clinical procedure, with very low risk of complica-
tions. Plasma obtained from recovered SARS patients who had estab-
lished humoral immunity against the virus, contains a large quantity of 
neutralizing antibodies capable of neutralizing and eradicating the 
pathogen from blood circulation and pulmonary tissues [15]. In a 
previous study with n = 50 SARS patients, mortality rate results were 
similar (0% vs 23.8%; P = 0.049, plasma treated 19 patients, untreated 
21) [6]. Furthermore, metanalysis reports comparing plasma treated vs 
untreated SARS patients in terms of mortality rate are encouraging [7]. 
No similar studies on SARS-CoV-2 patients are available. Our report 
shows statistical significant strong mortality rate reduction for COVID- 
19 ICU patients treated with convalescent plasma vs untreated ones, in 
line with what shown in SARS previous papers. Still, many aspects 
should be pointed out. Of course, all patients evaluated in this paper 
were treated with multiple other agents (including antiviral medica-
tions), and it is not possible to determine whether differences observed 
could have been related to therapies other than plasma. Still, the only 
pharmaceutical agent used in group 2 and not in group 1 is arbidol, and 
this product seems not to improve significatively the overall survival 
rate in severe/critical patients [16]. One other point is the mean age, 
which is 10 years lower in group 2, and the low homogeneity of two 
groups: italians and chinese, with ethnic and health assistance 
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differences, all that could play a role in final result, but many clinical 
reports don’t show so big variations in terms of mortality rate between 
54 and 64 mean age [17] and the odds ratio high significancy we ob-
tained can reasonably rule out a prevalence of other factors on plasma 
submission one. Comorbidity is another considerable point, despite it is 
difficult to evaluate in multicenter colleting and intensive care units, 
due to their own high comorbidity rate. Both groups patients were af-
fected in not less than 70% of cases by other pathologies at time of 
recovering in ICU, mainly hypertension, in line with those reported 
recently in literature [4,5,18]. Nevertheless, further studies with high 
number of patients, more homogeneous groups, double blind case- 
control analysis, are mandatory in order to validate these interesting 
findings on COVID-19 convalescent plasma treatment efficacy in in-
creasing COVID-19 ICU patients survival possibilities [19,20]; but in 
consideration of the very low risk of complications, the unexpected 
high mortality of the disease in some countries and the absence of 
specific treatments, it should be recommended a wide and fast proce-
dure spreading. 
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Fig. 1. Death rate (black bar) and survival one (grey bar) of ICU patients in both groups (p = 0,0019).  
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