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Transfusion of COVID-19 convalescent plasma (CCP) as a means to reduce the severity of the
disease and help resolve the infection more rapidly is currently investigated in more than 100
clinical trials. Beneficial effects of CCP transfusion in COVID-19 patients were recently reported,
though most of the studies were not controlled randomized trials or involved only a few patients*
’. One of the main hypotheses to explain the potential clinical benefits of CCP is the presence of
SARS-CoV-2 neutralizing antibodies (nAb)®°. Consequently, several groups have included nAb
titers as a criterion for the selection of CCP units to be transfused*®*!. A good correlation between
nAb and SARS-CoV-2 spike protein receptor binding domain (RBD) antibody titers has been
reported** ™ and therefore analysis of SARS-CoV-2 spike RBD antibodies using ELISA

represents a valuable tool for the initial characterization of CCP.

Héma-Québec, the agency responsible for blood supply in Quebec, Canada, is involved in the
collection and testing of CCP used in a clinical trial (CONCOR-1, ClinicalTrials.gov identifier:
NCTO04348656) designed to determine the effect of CCP at reducing the risk of intubation or
death in adult patients hospitalized for COVID-19. Potential donors were recruited after at least
14 days of resolution of COVID-19 symptoms (see Supplemental Methods for additional
information). Initial diagnosis had been confirmed by public health authorities through either
PCR or epidemiologic contact. All participants met the donor selection criteria for plasma
donation in use at Héma-Québec and have consented to the study. Seropositivity (presence of
antibodies against SARS-CoV-2 RBD) was determined using a semi-quantitative ELISA (see
Supplemental Methods) adapted from previous work***®, Consistent with previous reports on the

rate of seroconversion of COVID-19 patients”*°

, the overall proportion of our convalescent
plasma donors (n=282) that were tested seronegative at the time of donation was 6.9%. However,
this proportion increased to about 15% when considering only donors who had waited for more

than 11-12 weeks after symptom onset before donating (see Supplemental Table). This prompted

us to perform a longitudinal analysis of the anti-RBD antibody response in CCP donors (11 males

0202 4890300 61 Uo 3senb Aq ypd-29£8000202 POOIA/FS 109/ L/L9E800020C POOIA/Z81 | '01/1op/pd-ajoie/poolq/Bio suonedligndyse//:diy woly papeojumoq



52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

and 4 females, median age of 56 years old, range 20-67) who donated at least four times, during a
time interval after symptom onset ranging from 33-77 days for the first donation to 66-114 days
for the last donation. These donors reported symptoms of different intensity (from mild/moderate
to severe), although none of them were hospitalized for COVID-19. Changes from baseline
measurements were modeled with the use of a linear mixed-effects model for repeated measures
based on a participant-level analysis with fixed effects for sex, age and time since symptom onset

(for more details, see Supplemental Methods).

As shown in Figure 1A, the level of anti-RBD antibodies at the first donation varies greatly
between donors. However, a decrease in anti-RBD antibody level between first and last donation
was observed for all donors. To better illustrate the evolution of the anti-RBD antibody response
over time, the relative level of anti-RDB antibodies was calculated at each time point using the
first time point as reference (Figure 1B). In some donors, an increase was observed after their first
donation, but this was always followed by a decline in anti-RBD antibodies at later time points.
To rule out the possibility that the decline observed in all donors was a consequence of repeated
donations, we determined the correlation between the number of donations and the overall decline
in anti-RBD level, as defined using the maximal OD and the OD at the last donation (OD,
donation/ ODmax). AS shown in Figure 1C, the decrease in anti-RBD levels did not correlate with the
number of donations (r = 0.417, p-value = 0.1221). We then compared the decrease in anti-RBD
level as a function of the time elapsed between the onset of symptoms and the time of the last
donation (Figure 1D). The results revealed a significant correlation between these two parameters
(r = 0.821, p-value = 0.0002), indicating that the anti-RBD response wanes over time of

convalescence rather than because of repeated donations.

To get a more general picture of the decline in anti-RBD antibodies over time, we performed a
repeated measure analysis with adjustment for donor age and sex. For group comparison, the time

from onset of symptoms (33-114 days) was divided in quartiles containing similar numbers of
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samples (from 19 to 22 donor samples) and the data (OD values) in each of these quartiles were
combined regardless of the donor identity. Figure 2 shows the distribution, median and mean OD
in each quartile. Overall, a significative decrease in OD value from baseline through last donation
was observed (p < 0.0001). Pairwise comparisons showed that in the 1% and 2" quartiles (33 to 53
and 54 to 69 days after symptom onset respectively), the median and mean OD were quite similar
(mean of 1.499 + 0.760 and 1.309 % 0.710, median of 1.486 (IQR 1.44) and 1.363 (IQR 1.43),
respectively with a p-value of 0.313), although a slight decrease in the mean values could be
observed. This suggests that the anti-RBD response is relatively stable during the first 10 weeks
after disease onset, in contrast with the recently reported decrease in neutralization activity in the
plasma of convalescent patients a few weeks after symptom resolution®>'*#22_ No significant
decrease in median and mean OD values was observed between the 2™ and 3" quartiles (54 to 69
and 70 to 84 days after symptom onset, respectively) (mean of 1.309 + 0.710 and 1.321 £ 0.720,
median of 1.363 (IQR 1.43) and 1.411 (IQR 1.52), respectively with a p-value of 0.1205).
However, the most striking observation comes from the comparison of the 3" and 4™ quartile (70
to 84 and 85 to 114 days after symptom onset, respectively), where a marked decrease in the
mean OD values (significative mean OD decrease from 1.321 + 0.720 to 0.835 % 0.670,
representing a 36.8% decrease with p-value of 0.0052) and an even more pronounced decrease in
median values (median OD decreases from 1.411 (IQR 1.52) to 0.411 (IQR 1.15) representing a

70.1% decrease) were observed.

Interestingly, the decrease in OD values during a period of about 20 days (considering the mean
and median of 3" and 4™ quartiles, both of 76 and 95 days respectively) is reminiscent of the
plasma IgG half-life of 21 days®, suggesting that de novo synthesis of anti-RBD antibodies
stopped between the 3 and 4™ quartiles in all CCP donors. This time frame is consistent with the
first wave of a humoral immune response during which short-lived plasma cells actively secrete

pathogen-specific antibodies until the antigen is eliminated®. This is expected to be followed by
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the emergence of a cellular memory response that could play a major role in the long-term
protection against reinfection, as recently proposed®. The clinical significance of this in the event

of re-exposure is therefore currently unknown.

Our study contains some limitations as only anti-RBD antibodies were measured in CCP from a
limited number of different donors. Additional work including the characterization of our CCP
donor plasma samples on other SARS-CoV-2 antigens (eg. full spike, nucleocapsid), the
determination of the nAb titers and contribution of antibody isotypes (IgA, 1gG and IgM) will
permit to extend our initial observations on RBD antibodies to a broader humoral response to
SARS-CoV-2 and help to better define its persistence. Nevertheless, the availability of sequential
samples from the CCP repeated donors permitted to better pinpoint the time at which the anti-
RBD response starts to significantly decline, regardless of the initial anti-RBD antibody level
which has been shown to correlate with disease severity?>?®?’. This observation has important
implications for convalescent plasma collection especially since Xia et al recently provided data
suggesting that the efficacy of CCP treatment in responder patients correlated with the antibody
levels in CCP?, and also for seroprevalence studies in the general population. Such studies
should be performed close to the peak of infection, when most infected individuals (symptomatic
or not) will still have easily detectable SARS-CoV-2 antibodies, to better estimate the true

number of infections.
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Figure legends

Figure 1. Longitudinal analysis of the anti-RBD antibody response in fifteen repeat CCP
donors. Males and females with no history of pregnancy who recovered from a diagnosed
COVID-19 infection were invited to donate plasma, after informed consent. A volume of 500 mL
to 750 mL of plasma was collected by plasmapheresis (TRIMA Accel®, Terumo BCT). Donors
were allowed to donate plasma units every six days, for a maximum of 12 weeks. The level of
anti-RBD antibodies was determined in our semi-quantitative in-house ELISA (see Supplemental
Methods), using a 1:100 dilution of plasma. (A) Each curve represents the mean ODysonm £ SD
obtained with the plasma of one donor at every donation (4 to 9 donations per donor) as a
function of the days after symptom onset. The dotted line represents the cut-off value of the
ELISA; some donors became seronegative at their last donation. (B) Same results but presented
as the relative anti-RBD antibody level calculated at each time point using the first time point as
reference: 1-[ODgsonm at each donation/ODsonm at first donation] x 100. (C) Correlation between
the number of donations by each donor and the overall decline in anti-RBD level calculated using
the following formula: 1-[ODgsonm at the last donation/ maximal ODgsonm Obtained] x 100. (D)
Correlation between the number of days between symptom onset and the last donation with the

overall decline in anti-RBD level for each donor.

Figure 2. Evolution of the anti-RBD antibody response over time in repeat CCP donors. The
time from onset of symptoms (33-114 days) was divided in quartiles containing similar numbers
(between 19 and 22) of samples obtained from the donors shown in Figure 1 . The mean and
median ODgsonm Were calculated using all samples in each quartile. Each sample is represented by
a dot. Boxes and horizontal bars denote interquartile range (IQR) while horizontal line and
lozenge in boxes correspond to median and mean value, respectively. Whisker endpoints are

equal to the maximum and minimum values below or above the median £1.5 times the IQR.

10
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