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Abstract

Introduction: The COVID-19 pandemic has had a major impact on the health and lives of many people worldwide.
According to World Health Organization (WHO) global data, 774 million cases of COVID-19 and 7.04 million COVID-19
deaths have been reported. Many people are still struggling with the consequences of infection with SARS-CoV-2.
In the first months of the COVID-19 pandemic, understanding the pathophysiology of the new SARS-CoV-2 virus and
establishing effective therapies became the priority. Due to the lack of dedicated treatment against SARS-CoV-2
and the limited availability of antiviral drugs, Poland was one of many countries that decided to start convalescent
plasma therapy. Many COVID-19 convalescents have decided to donate whole blood and plasma.

Material and methods: In our study, we examined how the level of anti-SARS-CoV-2 antibodies changed up to
120 days after suffering from COVID-19 and developing a primary immune response, and whether the hematological
parameters of convalescent donors changed significantly during this time. The study group consisted of 394 blood
donors whose serum anti-SARS-CoV-2 antibody titers were analyzed via ELISA IgG assay. Additionally, hematological
parameters were determined in whole blood samples.

Results: Our research shows that in blood donors who recovered from COVID-19, and whose initial anti-SARS-CoV-2
antibody levels were high, these high levels persisted even to the 120" day after the onset of the disease. Also, the
hematological parameters remain normal, enabling safe blood donation for the donor and the recipient despite
the previous presence of COVID-19.

Conclusions: These results can be used to optimize the parameters qualifying donors to donate convalescent plasma
in the event of the future emergence of new infectious agents with significant infectivity and mortality.
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Introduction

From the end of 2019, the world was overtaken by a pan-
demic caused by a new virus, severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2). Starting in Wuhan,
China, the pandemic quickly spread around the world, le-
ading to the deaths of millions of people [1]. Research and
clinical trials were initiated worldwide to identify effective
therapeutic procedures and limit the spread of infection.
Due to the need for immediate action and the fact that
atargeted drug to fight the disease was unavailable, passi-
ve immunization made it possible to reduce the number of
patients and the severity of the disease [2]. The European
Commission for Disease Prevention and Control (ECDC)
published the ‘EU program of COVID-19 convalescent plas-
ma collection and transfusion’. Treatment of patients with
convalescent plasma was initiated to increase patients’
chances of survival [3, 4]. Recommendations for the treat-
ment of COVID-19 indicated the use of antiviral drugs such
as remdesivir, nirmatrelvir-rytonavir, and molnupiravir, or
immunomodulatory therapies such as dexamethasone and
interleukin-6 or Janus kinase inhibitors [5, 6]. To reduce
the spread of the virus, efforts were implemented to create
an effective vaccine. Today, we know that a vaccine with
mRNA or vector-based technology allows the human body
to produce antibodies directed against the virus’s S-protein,
which prevents its entry into host cells, thereby significan-
tly reducing the risk of developing the full disease and of
spreading through the environment [7, 8]. We also know
that the SARS-CoV-2 virus is constantly mutating, creating
new variants, and that vaccination does not provide life-
long immunity, and therefore treatment strategies must be
constantly modified [9].

Although the results of many studies indicate no re-
duction in mortality, and improvement but also dete-
rioration in the health of patients after the use of CO-
VID-19 convalescent plasma (CCP) [10, 11], convalescent
plasma remains the option of treatment, especially for pa-
tients in the initial phase with severe coronavirus disease
or immunocompromised patients [2, 12-14]. Moreover,
convalescent plasma contains neutralizing antibodies and
various anti-inflammatory molecules such as anti-inflam-
matory cytokines, clotting factors, natural antibodies, de-
fensins, pentraxins and other undefined proteins [12, 15].
It must be emphasized that recovering patients are the
only source of convalescent plasma [16]. In this context,
convalescent plasma from donors who have been cured of
infection generates a very high titer and may be particular-
ly useful as replacement therapy in immunocompromised
individuals [13, 17].

The optimal treatment strategy for CCP requires, first of
all, the identification of a convalescent donor with a high
titer of neutralizing antibodies [9, 14].

The aim of this study was to determine the level of anti-
-SARS-CoV-2 antibodies in repeat blood donors in the long
term i.e. up to 120 days after confirmed virus infection.
Our study aimed to evaluate hematological parameters
and determine whether SARS-CoV-2 infection significan-
tly alters hematological parameters and antibody levels
depending on the time elapsed since virus infection or on
demographic factors.

Material and methods

Characteristics of donors

The study group consisted of 394 blood donors who were

qualified at least twice to donate convalescent plasma in

the period between 27 April 2020 and 30 March 2021

in the Regional Center of Blood Donation and Blood Treat-

ment in Wroclaw, Poland (RCBDBT-W). All data of donors
was accessed from records of this institution.

The specific criteria for acceptance of the blood donors
as COVID-19 convalescent plasma (CCP) donors (criteria
were based on European recommendations, including Eu-
ropean Commission Directorate — General For Health And
Food Safety of 4 April 2020, developed by the National Con-
sultant for Transfusiology’s team and agreed by the pub-
lic blood service continuity management working group),
were as follows:

1) Donors considered healthy after recovering from CO-
VID-19 or infection with SARS-CoV-2. Infection with
SARS-CoV-2 was documented by a positive RT-PCR test
result or other test result confirming infection.

2) Donors with a period of at least 14 days from two ne-
gative RT-PCR results from a nasal or pharyngeal swab,
orinterval of at least 28 days after the symptoms have
subsided, or 18 days from the end of home isolation
prior to first collection of CCP.

3) Donors with detectable antibodies against SARS-CoV-2,
who were qualified to continue CCP donations.

4) Negative results of screening tests for antibodies aga-
inst HLA class |, class Il and HNA-antigens, which were
performed in donors with a history of pregnancy or
transfusion.

5) Donors who had given informed consent to participate
in clinical trials.

6) Standard qualification criteria for donors of blood or its
components in accordance with the Polish regulations
of the Ministry of Health [18]. The main criteria were:
a) Age: 18-65
b) Weight: 250 kg
c) Blood pressure: systolic: <180 mm Hg, diastolic:

<100 mm Hg

d) Heart rate: rhythm, with a rate of 50 to 100 beats

per minute; lower heart rates are acceptable in at-
hletic individuals with good exercise tolerance
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e) Hemoglobin concentration: women: 2125 g/L, men:
>135 g/L

f)  Without serious active, chronic or recurrent disease,
and without fever.

Anti-SARS-COV-2 antibody titers

Blood samples for antibody determination were collected
in special SST Il Advance serum tubes with separating
gel (Beckton-Dickinson, Plymouth, United Kingdom). In
serum samples from each donor of CCP was performed
a screening assay for detecting 1gG antibodies against
antigen (protein S) of the SARS-CoV-2. Anti-SARS-CoV-2
ELISA 1gG assay (Euroimmun, Lubeck, Germany) was used
to detect specific antibodies against the Receptor-Binding-
-Domain unit of SARS-CoV-2.

Euroimmun’s anti-SARS-CoV-2 is an enzyme-linked im-
munosorbent assay (ELISA) test. The reagent wells of the
ELISA were coated with an S1 domain of the spike protein
of SARS-CoV-2, which reacts with specific antibodies. The
assay was performed automatically using a Euroimmun
Analyzer I-2P. According to the manufacturer’s protocol,
the absorption measurement was performed at 450 nm
with a reference wavelength of 620 nm and 650 nm.
Semi-quantitative evaluation of the test was made ba-
sed on the manufacturer’s instructions, means the ra-
tio factor was calculated. A ratio <0.8 was considered
to be non-reactive or negative, while a ratio of 21.1 was
considered to be positive for all samples. In accordance
with Polish recommendations developed by the Natio-
nal Consultant for Transfusiology (published on 30 June
2020), CCP was divided, according to the antibody titer,
into high >500 or low <500. Plasma with a high antibo-
dy titer was defined as a multiple of the cut-off value of
enzyme-linked immunosorbent tests. For the Anti-SARS-
-CoV-2 ELISA (IgG) Euroimmun test, this is 4.4, We asses-
sed antibody levels at four separate periods (later named
‘periods of donation’): i.e. period 1 — antibody measu-
rement in material collected up to 60 days after donor
SARS-CoV-2 infection; period 2 — material collected 61-
90 days after SARS-CoV-2 infection; period 3 — material
collected 91-120 days after SARS-CoV-2 infection; and
period 4 — material collected more than 120 days after
SARS-CoV-2 infection.

Hematological parameters assays

Hematological examination of whole blood collected to
K,-EDTA hematology tubes (Beckton-Dickinson) from each
donor was performed by the use of hematology analyzers
ABX Pentra XL 80 (Horiba Europe GmbH, Olomouc, Czech
Republic). The following parameters were measured: quan-
tification of red blood cells (RBCs 10%/L), concentration of
hemoglobin (HGB g/dL), hematocrit (Ht %), red cell distri-
bution width (RDW %), mean corpuscular volume (MCV fL),
mean corpuscular hemoglobin (MCH pg), mean corpuscular

hemoglobin concentration (MCHC g/dL), quantification
of white blood cells (WBCs 10°/L), and quantification of
platelets (PLT 10°/L). Hematological parameters were also
evaluated at four periods, analogous to those in which
antibody levels were evaluated.

Statistical analysis

Descriptive data was presented as number of observations
(percentage), mean, + standard deviation (+ SD) and 95%
confidence interval (95% Cl).

Data distribution was tested with a Kolmogorov-Smirnov
test, equality of variances by a Levene’s test, and sphericity
in repeated measurements for ANOVA by a Mauchly’s test.

McNemar’s test was performed for analysis of cate-
gorical dependent samples. Continuous dependent data
was analyzed using two-way ANOVA analysis, one-way
ANOVA analysis, and then a post-hoc Tukey test. Student-t
test was performed for analysis of two independent sam-
ples. Pearson correlation coefficients (r) were calculated
to evaluate associations between pairs of variables. Ba-
sed on Classification and Regression Tree (CART) analysis,
the best-split point of age variable was identified. CART is
a method of identifying predictor variables by using bina-
ry partitioning. The possible cutoff point of each variable
is assessed to identify the cutoff point that results in the
maximum discrimination between subgroups of patients
with respect to the probability of an assessed outcome.
The results of the CART analysis are presented as a ‘clas-
sification tree’.

P-values of less than 0.05 were assumed to be sta-
tistically significant. Statistical analysis was performed
using Statistica 13.3 software (Tibco Software Inc., Palo
Alto, CA, USA).

Ethical approval

This study was performed in accordance with the Declara-
tion of Helsinki and approved by the Bioethics Committee
of Wroclaw Medical University (permission no. 536/2022).

Results

Characteristics of study group

The characteristics of the study group of convalescent
plasma donors are set out in Table |. There were 353 men
and 41 women with a mean age of 39.8 + 10.6 years. The
average age of women was lower than the average age of
men (p = 0.002).

Titers of anti-SARS-CoV-2 antibodies

The total number of donations was 868 (Table 1). Of these,
24.7% of blood samples showed low antibody titers, and
75.3% showed high antibody titers of anti-SARS-CoV-2 anti-
bodies (Table Il). Parameters such as gender and period of
donation had no effect on the rates of high or low antibody
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Table |. Characteristic of study group (n = 394)

Variable N (%) Mean £ SD
Sex Men 353 (89.59)
Women 41 (10.41)
Age (years) Total 39.75 + 10.58
Men 40.32 + 10.33*
Women 34.85 + 11.54*
Blood group 0 122 (30.96)
A 151 (38.32)
B 81 (20.56)
AB 40 (10.15)
RhD factor RhD (+) 319 (80.96)
RhD (-) 75 (19.04)
Transfusion/  No 394 (99.74)
/pregnancy/  veg 1(0.25)
/multiple
births
Donations 2 216 (54.82)
per blood 3 81 (20.56)
donor 4 57 (14.46)
5) 19 (4.82)
6 and 21 (5.33)
more
Total number of dona- 868
tions (100.00)

“ age of men vs. age of women p = 0.002

titer results of anti-SARS-CoV-2 titers. Older blood donors
had significantly higher titers of anti-SARS-CoV-2 antibodies
than did younger donors (p < 0.002) (Table I1).

The correlation between levels of anti-SARS-CoV-2 an-
tibodies and the period of donation in each of the study
cases was statistically significant, as set out in Fig. 1. The
coefficient of correlation was 0.170 (p < 0.0001).

We observed insignificant differences in levels of an-
ti-SARS-CoV-2 antibodies between the men and women
subgroups (1,031.77 + 584.52 vs. 967.41 + 535.61;
p =0.321).

Because the age parameter could be a probable second
factor influencing the anti-SARS-CoV-2 antibody titer, the
variable dichotomization procedure was performed using
CART analysis. This confirmed the age of 38 as the best
cut-off point for binary partitioning of anti-SARS-CoV-2 an-
tibody variables (Fig. 3).

Titers of anti-SARS-CoV-2 antibodies were significantly
higher in the subgroup of age above 38 than in the sub-
group of age below 38 (respectively 1,091.02 + 587.32 vs.
944.08 + 560.44, p < 0.001). Therefore, a two-way ANOVA
analysis of levels of anti-SARS-CoV-2 antibodies for depen-
dent variables in relation to periods of donation and age
of donors was performed (Table IIl).

There was no effect of the age variable or of the related
period of donation and age variable on the anti-antibody
titer (p >0.05 for both) (Table Il). A significant relationship
between titers of anti-SARS-CoV-2 antibodies and donation
period was observed (p = 0.008).

As shown in Figure 4, the highest levels of anti-anti-
bodies were observed in the 91-120 days and the above
120-day periods of donation. We demonstrated significan-
tly lower levels of anti-SARS-CoV-2 antibodies in the up to
60 days and the 61-90 days periods of donation compa-
red to the 91-120 days period of donation. Levels of anti-
-SARS-CoV-2 decreased from a 121-day period of donation,
but these values were not statistically significant.

We analyzed the differences between the rates of obser-
vations of hematological parameters remaining within the
norm range and those that were above or below the stan-
dard values, in selected periods of donation since a diag-
nosis of SARS-CoV-2 infection (Table IV). The frequency of
any of the analyzed parameters did not significantly differ
between selected donation periods (p >0.05).

We also tested relationships between hematological
parameters and periods of donation since diagnosis of
SARS-CoV-2 infection (Table V). Levels of RDW and MCHC
were significantly higher in Period 1 and Period 2 than in
Period 3 or Period 4 (p <0.05 for all), but these values were
within normal ranges.

Discussion

Convalescent plasma has a long history of being used in
treating infectious diseases, particularly in the absence of
effective therapy and before the introduction of immuniza-
tion. Convalescent plasma was used during the Spanish flu
pandemic in the early 20" century and in the treatment of
smallpox, measles, and hemorrhagic fever caused by Ebola
virus infection [19, 20].

During the COVID-19 pandemic, due to the limited ava-
ilability of COVID-19 treatment, many countries started
passive immunotherapy through the use of CCP transfu-
sion [21, 22].

Although today, more than four years after the pande-
mic began, the available data indicates that the use of CCP
does not significantly reduce mortality or reduce the seve-
rity of symptoms in all patients with COVID-19, it is worth
noting that in people with immunodeficiency and those with
a severe condition in whom the current treatment is not
sufficient, the use of CCP is still justified [22].

In our study, due to the fact that RCBDBT-W does not
collect such data in our country, the severity of convale-
scent COVID-19 disease was not taken into account. Ho-
wever, we assumed that the symptoms of the disease
were absent or mild due to (a) the quick recovery of the
donors and (b) the lack of deviations from the norm in
their blood parameters, which allowed them to quickly
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Table Il. Status of anti-SARS-CoV-2 antibodies in relation to characteristics of blood donors and number of donations Data presented as
number of observations (percentage) or mean + SD

Variables Titer of anti-SARS-CoV-2 antibodies (n = 868)
Low (£500) High (>500)
(n=214) (n = 654)
Gender: 0.593
Men (n = 779) 190 (24.39) 589 (75.61)
Women (n = 89) 24 (26.97) 65 (73.03)
Age (years) 38.05+9.44 40.61 + 10.67 0.002*
Period of donation:
Period 1 — <60 days 58 (26.85) 158 (73.15) 0.237
Period 2 — 61-90 days 81(26.73) 222 (73.27)
Period 3 —91-120 days 30 (18.87) 129 (81.13)
Period 4 — >120 days 45 (23.68) 145 (76.32)
* statistically significant
2,200
2,000 | ome emoeme® o0 o
1,800 .o e o® o ® o et
” X ane o0
% .
5 1,600 e000 0000 00 00 w®meo L J
.:’: ®o e oo ®®weee ® o0 ® T //
g 1,400 | ° ooo. oem® ® @oe®e 000 o /
= ee o o e o weom o o
3 1,200} - .
17}
<
% 1,000t
=
° 800
o
=
600 ® owEDee CHNEOGININDI® ®O0SS ©0 O .
400 + L (XY J .-—-. o.. e ® omooo
o e an @ o oo oo ° (X r=0.170
200 + o o0 Y ° e ° p <0.0001
oo @00 ooo o o
0 30 60 90 120 150 180 210 240 270 300
Days of donation since diagnosis of SARS-CoV-2

Figure 1. Correlation between titers of anti-SARS-CoV-2 antibodies and period of donation since diagnosis of disease in each study case

(n=868)

return to donation after infection with COVID-19. In accor-
dance with the principle of donor qualification, there were
no symptoms of COVID-19 on the day of qualification for
blood donation. We only studied people who developed
antibodies after SARS-CoV-2 infection, but not because
of the vaccine. As in the studies by Skorek et al. [23] and
Flisiak et al. [24], we defined high titers of specific anti-
-SARS-CoV-2 antibodies when titers were at least >500.
A review of scientific reports about the use of convale-
scent plasma in the treatment of COVID-19 prepared by

www.journals.viamedica.pl/acta_haematologica_polonica

the Polish Agency for Health Technology Assessment and
Tarification indicates that there are large differences be-
tween the titers of anti-SARS-CoV-2 antibodies in conva-
lescent plasma used in clinical trials [25]. For example,
Balcells et al. [26] found a level of antibody titers >400 to
be high, yet on the other hand Salazar et al. [27] defined
a high level of antibody titers as >1,350. This difference
in values results from a lack of global guidelines, and the
levels determined are based on the knowledge and expe-
rience of the researchers.
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Figure 2. Correlation between titers of anti-SARS-CoV-2 antibodies and period of donation since diagnosis of disease in each case of
(A) men subgroup (n = 779), (B) women subgroup (n = 89)

Based on recent reports and summaries of clinical trials
[22, 25, 28], it can be concluded that standardization of
guidelines regarding the titer of anti-SARS-CoV-2 antibodies
that may be of clinical significance in convalescent plasma
donors, especially in the first qualification test, could sig-
nificantly improve the efficiency and effectiveness of CO-
VID-19 treatment using convalescent plasma.

AN

Our research shows that after the primary humoral
immune response, the antibody titers in ¢.73% of exami-
ned convalescents are high for the first 90 days after the
confirmation of infection, then increase in 81% of conva-
lescents, and remain high up to 120 days. After 120 days
post-SARS-CoV-2 infection confirmation, a decrease in an-
tibodies was observed, although this tendency was not
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ID=1 2000 N = 868
Category N %
100 12 1.38
200 10 1.15
300 33 3.80
350 3 035
400 47 541

I
| Age in time of donation |
I

ID =44 [N =389 ID=45] 2000 N =479
Category N % Category N %
100 7 180 100 5 1.04
200 7 180 200 3 063
300 19 488 300 14 292
350 0 0.00 350 3 0.63
400 26 6568 400 21 438

Figure 3. Classification tree for dichotomization of age variable in relation to levels of anti-SARS-CoV-2 antibody variable

Table llI. Relationship between levels of anti-SARS-CoV-2 antibodies in respect of periods of donation and age of donors

Period 1 Period 2 Period 3 Period 4 P-value (two-way ANOVA)
<60 days 61-90 days | 91-120 days >120 days

Mean t SD Mean £ SD Mean t SD Mean £ SD | Period of donation | Age | Period of donation X Age

<38 years 794.55 945.45 1,036.62 1,046.66
+433.87 +573.56 + 576.74 +637.84
0.008 0.068 0.230
>38 years 903.84 1,074.84 1,164.21 1,243.91
+485.97 +601.30 +591.31 +622.11
1,600
1,500F Ton
§ 1,300}
€ 1,200}
&
3 1.a00; l ’\
(%2}
(o *
& 1,000¢
§ 900t
o
o
3 800+ |
=
700} 4 T
600+
500 . . . .
<60 days 61-90 days 91-120 days >120 days

Figure 4. Levels of anti-SARS-CoV-2 antibodies in donation periods since diagnosis of SARS-CoV-2 in blood donors. Points indicate means
and whiskers — confidence intervals (95% Cl). * and ** p <0.05
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Table V. Rates of observations of hematological parameters in relation to norm ranges, in selected periods of donation since diagnosis of
SARS-CoV-2 infection. Data presented as number of observations (percentage)

Variables Period 1
<60 days
(n=214)
RDW (%) <11 1(0.47)
11-16 (norm) 205 (95.79)
>16 8 (3.74)
MCH (pg) <27 3 (1.40)
27-32 (norm) 173 (80.84)
>32 38 (17.76)
MCV (fL) <80 2(0.93)
80-100 (norm) 211 (98.60)
>100 1(0.47)
MCHC (g/dL) <32 0(0.00)
32-36 (norm) 214 (100.00)
>36 0(0.00)
RBC (10"%/L) <3.8 0(0.00)
3.8-6.5 (norm) 214 (100.00)
>6.5 0(0.00)
Hematocrit (%) <37 0 (0.00)
37-54 (norm) 214 (100.00)
>54 0(0.00)
HGB (g/dL) <11.5 0(0.00)
11.5-17.0 (norm) 213 (99.53)
>17.0 1(0.47)
WBC (10°/L) <4 0(0.00)
4-10 (norm) 206 (96.26)
>10 8(3.73)
PLT (10°/L) <150 1(0.47)
150-500 213 (99.53)
>500 0(0.00)

statistically significant. A similar tendency was reported by
Ripperger et al. [29]. Higher titers of antibodies were also
observed in people aged over 38, consistent with other
authors’ results [30-33]. On the other hand, Korper et al.
[34] reported that donor factors such as gender, age, blood
type (ABO), and body weight did not correlate significantly
with the titer of neutralizing antibodies.

In donors participating in our study, we observed that
the majority of people after full recovery from SARS-CoV-2 in-
fection (those with a negative test for SARS-CoV-2 RNA as
well as having no symptoms), obtained values of hemato-
logical parameters within the reference values. This makes
such people eligible for donation, which is very important
for blood collection and the use of plasma for therapeu-
tic purposes.

Throughout the study, in all donation periods, the va-
lues of basic hematological parameters were within the

Period 2 Period 3 Period 4
61-90 days 91-120 days >120 days
(n=303) (n = 158) (n=188)
1(0.33) 3(1.90) 2 (1.06) 0.926
292 (96.37) 153 (96.83) 185 (98.40)
10 (3.30) 2 (1.26) 1(0.53)
7(2.31) 4 (2.53) 3(1.60) 0.816
224 (73.93) 121 (76.58) 154 (81.91)
72 (23.76) 33(20.89) 31 (16.49)
6 (1.98) 3(1.90) 3 (1.60) 0.999
296 (97.69) 154 (97.47) 184 (97.87)
1(0.33) 1(0.63) 1(0.53)
2(0.66) 1(0.63) 0(0.00) 0.977
300 (99.00) 157 (99.37) 188 (100.00)
1(0.33) 0(0.00) 0(0.00)
1(0.33) 0 (0.00) 0(0.00) 0.857
302 (99.67) 158 (100.00) 188 (100.00)
0(0.00) 0(0.00) 0(0.00)
1(0.33) 1(0.63) 1(0.53) 0.857
302 (99.67) 157 (99.37) 187 (99.47)
0 (0.00) 0 (0.00) 0 (0.00)
0(0.00) 0 (0.00) 0(0.00) 0.772
292 (96.37) 154 (97.47) 182 (96.81)
11 (3.63) 4 (2.53) 6 (3.19)
11 (3.63) 3(1.90) 7(3.72) 0.594
288 (95.05) 151 (95.57) 179 (95.21)
4(1.32) 4 (2.53) 2 (1.06)
6 (1.98) 2(1.27) 3 (1.60) 0.966
297 (98.02) 156 (98.73) 185 (98.40)
0(0.00) 0(0.00) 0(0.00)

reference range. This means that after the disease is suf-
ficiently cured, the human body returns to health, and this
physiologically normal condition persists. Deviations in the
red blood cell system parameters were observed in a small
percentage of the study group. The RDW reached higher
values in the first two periods of CCP donation, which may
be related to its potential predictive significance of the
severity of many diseases, including viral infections. The
erythrocyte survival period of 120 days allowed us to ob-
serve differences between newly formed ERCs and ERCs
formed during COVID-19 infection.

Limitations of study

Our study’s limitations include a focus exclusively on
repeat donors, excluding those who were one-off donors
or who had low initial antibody titers, and thus were not
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Table V. Comparisons of hematological levels in respect of period of donation since diagnosis of SARS-CoV-2 infection. Data presented as

mean + standard deviation (x + SD)

Variables

Period 1

<60 days

Period 2
61-90 days

Period 3
91-120 days

Period 4
>120 days

P-value
(ANOVA)

RDW (%) 13.54 + 1.27%? 13.33 £ 1.17** 12.82 + 1.00"° 12.69 + 1.01*>* <0.0001*
[norm: 11-16]

MCH (pg) 30.75 £ 1.55 30.90 + 1.65 30.84 + 1.65 30.68 £ 1.50 0.460
[norm: 27-32]

MCV (fL) 90.19 + 4.10 90.53 +4.18 90.95 + 4.05 90.44 +3.92 0.361
[norm: 80-100]

MCHC (g/dL) 34.09 + 0.63"* 34.12 + 0.65>" 33.80 + 0.63"° 33.91+0.58%* 0.0001*
[norm: 32-36]

RBC (10%/L) 494 +0.35 4.89+0.37 492 +0.35 498 + 0.32 0.078
Hematocrit (%) 4447 +2.64 44.27 +2.93" 44.66 + 2.60 45,03 +2.82* 0.028*
[norm: 37-54]

HGB (g/dL) 15.20 + 1.01 15.15 + 1.12 15.14 + 1.05 15.29 + 1.04 0.485
WBC (10%/L) 6.14 +1.32 6.13 + 1.44 6.12 + 1.55 6.07 £ 1.31 0.967
PLT (10°/L) 237.33 £52.64 237.02 + 49.68 237.87 +51.42 234.27 + 47.59 0.903

* statistically significant; * Period 1 vs. Period 3, p <0.001; * Period 1 vs. Period 4, p <0.001; ® Period 2 vs. Period 3, p <0.001; * Period 2 vs. Period 4, p <0.001

considered for subsequent CCP donations. Additionally,
our analysis excluded post-vaccination antibody titer
changes, focusing solely on immunity acquired from
infection. Furthermore, the study did not establish deta-
iled guidelines for the optimal timing of CCP collection
or specific donor profiles, highlighting a need for future
research to develop a standardized system for sample
collection.

Conclusions

We conclude that natural immunity not supported by vacci-
nation lasts up to four months, and high titers of antibodies
are more likely to occur in people aged over 38.

Observations on the long-term presence of antibodies
after infection with the SARS-CoV-2 virus may provide kno-
wledge about the natural immunity of the population, as
well as improve decision making on the future use of conva-
lescent plasma treatment.
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