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Background. Coronavirus disease 2019 (COVID-19) convalescent plasma (CCP) received an Emergency Use Authorization by the 
US Food and Drug Administration (FDA). CCP with a signal-to-cutoff ratio of ≥12 using the Ortho VITROS severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2) immunoglobulin G (IgG) test (OVSARS2IgG) is permitted to be labeled “high titer.” Little is known 
about the relationship between OVSARS2IgG ratio and neutralizing capacity of plasma/sera against genuine SARS-CoV-2.

Methods. Nine hundred eighty-one samples from 196 repeat CCP donors 0–119 days post–initial donation (DPID) were ana-
lyzed. Neutralizing capacity was assessed for 50% (PRNT50) and 90% (PRNT90) reduction of infectious virus using the gold standard 
plaque reduction neutralization test (PRNT). A subset of 91 donations was evaluated by OVSARS2IgG and compared to PRNT titers 
for diagnostic accuracy.

Results. Of donations, 32.7%/79.5% (PRNT90/PRNT50) met a 1:80 titer initially but only 14.0%/48.8% (PRNT90/PRNT50) met 
this cutoff ≥85 DPID. Correlation of OVSARS2IgG results to neutralizing capacity allowed extrapolation to CCP therapy results. 
CCP with OVSARS2IgG ratios equivalent to a therapeutically beneficial group had neutralizing titers of ≥1:640 (PRNT50) and/
or ≥1:80 (PRNT90). Specificity and positive predictive value of the OVSARS2IgG for qualifying highly neutralizing CCP was optimal 
using ratios significantly greater than the FDA cutoff.

Conclusions. This information provides a basis for refining the recommended properties of CCP used to treat COVID-19.
Keywords.  COVID-19; convalescent plasma; neutralizing antibody.

The emergence of coronavirus disease 2019 (COVID-19) dis-
ease, caused by infection with the severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2), has precipitated a global 
public health crisis. Treatment of COVID-19 primarily con-
sists of supportive care, although several experimental ther-
apies are being tested in clinical trials. Convalescent plasma 
has long been used as a therapeutic for viral infections when 
other effective drugs or therapies are absent and has been used 
to treat severe acute respiratory syndrome coronavirus infec-
tions [1, 2]. Through the Expanded Access Program (EAP), 
92 283 patients in the United States (US) were transfused with 

COVID-19 convalescent plasma (CCP) before the US Food and 
Drug Administration (FDA) authorized emergency use [3]. The 
efficacy of CCP has been difficult to establish, but it is thought 
that CCP has an acceptable safety profile and may provide ther-
apeutic benefit [4–7].

Protective correlates of immunity have not been definitively 
established for COVID-19, but vaccine trials in nonhuman 
primates have shown correlation between neutralizing anti-
body response and protection from SARS-CoV-2 challenge 
[8–10]. The potential therapeutic benefit of CCP is thought to 
be primarily dependent on the ability of antibodies present in 
the plasma to neutralize SARS-CoV-2 and block infection, al-
though other mechanisms of therapeutic benefit are possible. 
Neutralizing antibodies from recovered COVID-19 patients 
compete with angiotensin-converting enzyme 2 for binding of 
receptor binding domain (RBD) on the trimeric spike protein 
of SARS-CoV-2 [11]. Several serological assays have been de-
veloped to measure the binding of antibodies in sera/plasma 
to a variety of SARS-CoV-2 spike antigens, including RBD, the 
S1 subunit of spike, and trimeric conformations of the spike 
ectodomain [12, 13]. An absolute neutralizing titer (NT) asso-
ciated with therapeutically beneficial CCP has been difficult to 
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define, as many larger published studies characterized none or 
few of the CCP units for NT with live SARS-CoV-2 virus [4, 6, 
10]. Instead, serological assays that measure the titer of anti-
RBD or anti-spike antibodies have served as surrogates, and a 
lack of widely available standardized reagents and control sera 
make direct comparison across laboratories difficult. Several 
different titers have been recommended after comparison of 
customized enzyme-linked immunosorbent assays to varied 
microneutralization assays that use SARS-CoV-2, but the rela-
tionship between these assays and the neutralizing capacity of 
sera/plasma as measured by the gold-standard plaque reduc-
tion neutralization test (PRNT) is not always clear [12–14]. This 
point becomes particularly crucial when selecting CCP with 
the highest neutralizing capacity and/or avoiding the trans-
fusion of units of CCP with insufficient neutralizing capacity 
[15]. Recently, the FDA declared that units of CCP can be qual-
ified as high titer if they have a signal-to-cutoff ratio of ≥12 
using the Ortho VITROS SARS-CoV-2 immunoglobulin G 
(IgG) test (OVSARS2IgG) [16]. Like other surrogate neutrali-
zation assays, the OVSARS2IgG measures antibody binding to 
the SARS-CoV-2 S1 antigen. A single report has shown con-
cordance between OVSARS2IgG ratios and pseudovirus neu-
tralization, but this test has not been compared to PRNT using 
genuine SARS-CoV-2 [17].

Symptom severity has been reported to positively correlate 
with neutralizing capacity in convalescent COVID-19 patients, 
as do male sex and age [18, 19]. It has been suggested that these 
criteria can be used to select the CCP donors most likely to con-
tribute CCP with high neutralizing capacity. However, a specific 
optimal window post–symptom resolution for CCP collection 
has not been defined [18]. There is debate about the stability 
of neutralizing antibody responses in recovered COVID-19 
patients, with conflicting results from different studies. Prior 
studies lacked serial specimens from the same individual, com-
pleted analyses on a small number of serial specimens within 
a limited time frame, or did not assess neutralizing capacity 
of paired specimens [14, 19–21]. There is great interest in un-
derstanding the durability of neutralizing antibody responses 
in convalescent COVID-19 patients, as there is concern that 
rapid decay in neutralizing capacity could result in suscepti-
bility to reinfection with SARS-CoV-2. Additionally, significant 
decreases in the neutralizing antibody capacity of convalescent 
COVID-19 patients would render time post–symptom resolu-
tion a critical factor in CCP donor selection.

The goals of this study are to characterize the neutralizing 
capacity of serial donations of CCP using PRNT with gen-
uine SARS-CoV-2, to evaluate the CCP-qualifying criteria 
of the OVSARS2IgG test at different levels of neutralizing 
capacity, and to correlate PRNT titer and OVSARS2IgG 
ratios to data on the therapeutic efficacy of CCP compiled by 
the Mayo Clinic/US Expanded Access Program COVID-19 
Plasma Consortium (US-EAP-CPC).

MATERIALS AND METHODS

Study Specimens

Specimens were collected from individuals who met  all FDA 
donor eligibility requirements (21 Code of Federal Regulations 
[CFR] 630.10 and 21 CFR 630.15) and qualifications in ac-
cordance with the guidelines of the New York Blood Center 
(NYBC). Donors were required to present documentation of 
a positive SARS-CoV-2 polymerase chain reaction diagnostic 
test or positive serologic test after recovery and to have been 
symptom free for at least 2 weeks. Donors contributed at will 
CCP for use as a therapeutic and sera for evaluation of anti-
body levels, with a minimum of 7 days between serial contri-
butions. Specimens were stored at –20°C until tested. Testing of 
sera at the Wadsworth Center was done under protocol 20-021 
with approval from the New York State Department of Health 
Institutional Review Board.

PRNT Analysis

Participants were selected at random from a de-identified list 
of residual clinical specimens submitted for anti–SARS-CoV-2 
antibody testing at the Wadsworth Center Laboratory. Groups 
of donors with varying intervals between initial donation and 
final donation were retrospectively selected for the study: 
14–35 days (n = 45), 36–60 days (n = 27), 61–75 days (n = 55), 
and >75 days (n = 69). Sample selection and testing was blinded 
to clinical data including age, sex, and SARS-CoV-2 antibody 
test results from the Wadsworth Center clinical assay. Once the 
study was complete, a retrospective analysis of patient dem-
ographics (age and sex) revealed that the study cohort of 196 
individuals was similar to the repeat donor pool, although the 
repeat donor pool studied here had a slightly lower proportion 
of female participants (Supplementary Figure 1).

PRNT analysis was conducted by mixing 100  μL of 200 
plaque-forming units of SARS-CoV-2, isolate USA-WA1/2020 
(BEI Resources, NR181 52281)  with 100  μL of 2-fold serially 
diluted test sera and incubating at 37°C in 5% carbon dioxide 
(CO2) for 1 hour. Confluent Vero E6 cells (C1008, ATCC CRL-
1586) seeded in 6-well plates were inoculated with 100  μL of 
the virus:serum mixture and adsorption proceeded for 1 hour 
at 37°C in 5% CO2. A  0.6% agar overlay prepared in mainte-
nance medium (Eagle’s minimal essential medium, 2% heat-
inactivated fetal bovine serum, 100  µg/mL penicillin G, 100 
U/mL streptomycin) was added after adsorption and the assay 
was incubated at 37°C in 5% CO2. A second agar overlay with 
0.2% Neutral red added was added 2 days postinfection. After 
an additional day of incubation, the number of plaques in each 
well were recorded. The titer was reported as the inverse of 
the highest dilutions of sera providing 50% (PRNT50) or 90% 
(PRNT90) viral plaque reduction relative to virus-only infec-
tion. Normal human serum was used as a negative control, and  
previously characterized COVID-19 patient sera was used as a 
positive control in each assay.

http://academic.oup.com/jid/article-lookup/doi/10.1093/infdis/jiaa803#supplementary-data
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Ortho VITROS SARS-CoV-2 IgG Testing

A subset of approximately 10% of donor sera was selected 
for analysis using the Ortho VITROS SARS-CoV-2 IgG test 
(OVSARS2IgG). Specimens with missing or indeterminate 
PRNT titers were excluded from analysis (n = 3, Supplementary 
Figure 1), but selection was blinded to the sex and age of parti-
cipants. The subset was selected to approximate the total study 
population with regard to neutralization at/above the FDA min-
imal 1:80 titer at the PRNT50 level (total study population = 73%, 
subset = 68.1%). Additionally, the subset included 11 matched 
pairs with steady PRNT titers and 26 matched pairs with de-
creases in PRNT titers (late vs early donation). Two selected do-
nations had insufficient volumes for testing, so were replaced 
with specimens with equivalent titers selected at random from 
NYBC specimens subjected to PRNT. The OVSARS2IgG test 
was run on the Ortho VITROS 5600 instrument according to 
the manufacturer’s instructions and the signal-to-cutoff ratio 
was automatically calculated by the system. This test is an au-
tomated chemiluminescent immunoassay for the quantitative 
detection of anti–SARS-CoV-2 spike subunit 1 IgG antibodies 
in human sera. Undiluted human sera (20 µL) are added to a 
reaction cup containing immobilized spike protein, and un-
bound antibody is washed away before horseradish peroxi-
dase–labeled antihuman IgG is added. Unbound secondary 
antibody is washed away, and signal detection enhancer and de-
tection reagent are added and chemiluminescence is detected. 
The laboratorians completing the OVSARS2IgG were blinded 
to clinical information on the specimens, including age, sex, 
SARS-CoV-2 antibody test results from the Wadsworth Center 
clinical assay, PRNT results, and date of collection.

Statistical Analyses

Correlation between age and NT was assessed with a 2-tailed 
Spearman r test. Statistical significance of correlations and 
comparisons between PRNT titers, days post–initial donation 
(DPID), and OVSARS2IgG ratios were computed using the 
Kruskal–Wallis test with Dunn correction for multiple compari-
sons when comparing 3 or more groups. The Mann–Whitney 
test was applied when comparing 2 groups of a continuous var-
iable, and the Kolmogorov–Smirnov test was used when com-
paring 2 groups of a discrete variable. The sensitivity, specificity, 
positive predictive value (PPV), and negative predictive value 
(NPV) were calculated using the Wilson–Brown method for 
calculating 95% confidence intervals. A  2-sided Fisher exact 
test was used to assess significance of the effect sizes calculated.

RESULTS

Durability of the Neutralizing Capacity of CCP Donors

Of the 981 specimens analyzed ranging up to 119 DPID, 
61.1% were contributed by males, 38.4% were contrib-
uted by females, and 0.5% were contributed by individ-
uals who did not specify sex. Specimens contributed by Ta
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males had significantly greater mean neutralizing capaci-
ties than those contributed by females (mean PRNT50 titer, 
263.8 and 171.5, respectively; P < .0001). The mean age of 
the study population was 48 years. Age was weakly, posi-
tively correlated with NT (PRNT50: Spearman r = 0.2129, 
P < .0001; PRNT90: Spearman r  =  0.1988, P < .0001). 
Neutralizing antibodies were not detected in 1.3% of CCP 
tested at the minimum dilution (1:20) screened in this 
study. As a population, 25.8% (PRNT90) to 73.0% (PRNT50) 
of donations had a PRNT titer of ≥1:80. Comparatively, 
9.5% (PRNT90) to 51.4% (PRNT50) of all donations had a 
PRNT titer of ≥1:160.

Neutralizing capacities of donations were compared in 
2-week intervals at the PRNT50 (Table 1) and PRNT90 levels 
(Supplementary Table 1). The proportion of specimens that 
met the FDA minimal 1:80 and recommended 1:160 cutoffs 
decreased over time at both levels of neutralization. Analyses 
of the titers from individual donors revealed that a signifi-
cant proportion (23.4%) decreased ≥4-fold in PRNT50, while 
fewer (8.5%) had a decreased PRNT90 titer vs their initial 
draw (Table  2, Supplementary Table 2, and Supplementary 
Figure 3). Mean PRNT50 NTs decreased significantly over 
time (P < .0001) (Figure  1A and 1B). The most significant 
decreases in PRNT50 titer occurred at ≥43 DPID, suggesting 
that a 6-week window is optimal for maximizing collection 
of high titer CCP. This window likely corresponds to 3–9 
weeks post–symptom onset as estimated from the donor 
eligibility criteria. While the decrease in PRNT90 NTs was 
not significant (P = .0661) (Supplementary Figure 2A and 
2B), all donors with titers ≥1:320 experienced decreases in 
PRNT90 titer by their final draw (Supplementary Figure 2B). 
While 9.2% (18/196) of CCP donors converted from posi-
tive to negative at a dilution of 1:20 for neutralizing activity 
at the PRNT90 level, none of the donors converted to nega-
tive for neutralizing activity at the PRNT50 level at any time 
point. Loss of neutralizing capacity at PRNT90 level occurred 
at ≥61 DPID for 15 of 18 donors. While low a PRNT50 titer 
may render a unit of CCP undesirable for use as a COVID-19 
therapeutic, these results suggest that individuals who pro-
duce neutralizing antibody retain some SARS-CoV-2 neu-
tralizing capacity for up to 119 DPID.

Ortho VITROS SARS-CoV-2 IgG Test and Neutralizing Capacity of Sera

A subset of specimens was evaluated using the FDA-approved 
OVSARS2IgG test at FDA and Mayo Clinic/US-EAP-CPC–de-
rived cutoffs. DPID ranged from 0 to 114 days for this subset, 
which was 52.8% male and 47.2% female and had an average 
age of 48.8 years (Supplementary Figure 1). The OVSARS2IgG 
ratios of sera from initial draws were compared to the 
OVSARS2IgG ratios of a subsequent draw where NT remained 
constant or decreased. While most sera pairs with decreases 
in neutralizing capacity also had decreases in OVSARS2IgG 
ratios, the difference was not significant (Figure 1C). Sera with 
less than the FDA-mandated OVSARS2IgG ratio (<12) had 
significantly lower PRNT50 and PRNT90 titers than sera with a 
ratio ≥12 (Figure 2A and 2B). Next, the distribution of PRNT 
titers was analyzed according to the OVSARS2IgG ratio ranges 
used by the Mayo Clinic/US-EAP-CPC in a recent report on 
CCP efficacy [4]. The PRNT50 and PRNT90 titers of sera with an 
OVSARS2IgG ratio >18.45 were significantly higher than those 
with ratios <4.62 or 4.62–18.45 (Figure 3A and 3C).

The accuracy of the OVSARS2IgG test to qualify high-titer 
CCP was compared to the reference standard PRNT at both levels 
of neutralizing capacity. The FDA-established OVSARS2IgG 
ratio of ≥12 and the Mayo Clinic/US-EAP-CPC–derived 
ratio of >18.45 were used in the performance assessment. The 
ability of the OVSARS2IgG test to correctly identify sera with 
any neutralizing capacity (NT ≥20), or those with titers at the 
FDA-recommended levels (NT ≥80 or NT ≥160) at the PRNT50 
(Table 3) and PRNT90 levels, was determined (Supplementary 
Table 3). The FDA cutoff of 12 resulted in 100% specificity and 
PPV for NT ≥20 and NT ≥80 at the PRNT50 level. Sensitivity 
and NPV improved when capturing specimens with NT ≥80 or 
NT ≥160 compared to NT ≥20 at the PRNT50 level.

CCP with an OVSARS2IgG ratio >18.45 significantly cor-
related with improved outcomes in patients transfused shortly 
after hospitalization compared to patients transfused with 
CCP units with lower OVSARS2IgG ratios [4]. While our re-
sults support the use of an OVSARS2IgG ratio ≥12 to exclude 
CCP with no neutralizing capacity from therapeutic use, we 
determined whether an OVSARS2IgG ratio >18.45 provided 
additional discriminatory power. Significantly, the >18.45 
cutoff had improved specificity and PPV for specimens with 

Table 2. Coronavirus Disease 2019 Convalescent Plasma Donations With a ≥4-Fold Decrease in PRNT50 Titer Presented in 2-Week Intervals (n = 783)

PRNT50

Days Post–Initial Donation

1–14 d 15–28 d 29–42 d 43–56 d 57–70 d 71–84 d ≥85 d

No change 87.2 (190) 81.4 (118) 73.0 (81) 67.9 (76) 67.1 (55) 66.7 (48) 53.5 (23)

≥4-fold decrease 10.1 (22) 17.2 (25) 27.0 (30) 32.1 (36) 31.7 (26) 33.3 (24) 46.5 (20)

≥2-fold increase 2.8 (6) 1.4 (2) 0 (0) 0 (0) 1.2 (1) 0 (0) 0 (0)

Changes in neutralizing titer at the indicated levels were monitored by comparing the titer of the initial donation to subsequent donations. The number of donations in each category is spe-
cified in parentheses following the percentage of specimens in each category. One hundred ninety-five donations exhibited a 2-fold decrease in neutralizing titer versus the initial donation 
(data not shown).

Abbreviation: PRNT50, Plaque Reduction Neutralization Test 50.
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NT ≥160 (Table 3). It also had better specificity and PPV than a 
cutoff of ≥12 for specimens with an NT ≥20 or NT ≥80 at the 
PRNT90 level (Supplementary Table 4). The mean PRNT50 titer 
of the >18.45 group is 1:523.5 (mode >1:640), while the mean 
PRNT90 titer is 1:190.4 (mode 1:80) (Figure 3A and 3C). Analysis 
of the distribution of NTs compared to the OVSARS2IgG ratios 
and the ranges associated with efficacy by the Mayo Clinic/
US-EAP-CPC revealed that sera with the highest neutralizing 
capacity have OVSARS2IgG ratios that are significantly higher 

than sera with low neutralizing capacities (Figure 3B and 3D). 
These direct comparisons between the neutralizing capacity of 
sera, their corresponding OVSARS2IgG ratios, and the patient 
outcome data released by the Mayo Clinic/US-EAP-CPC sup-
port updating recommendations for CCP use to specify that 
a PRNT90 titer ≥1:80 and/or a PRNT50 titer ≥1:640 qualify as 
high-titer CCP.

Receiver operating characteristic curve analysis using var-
ious PRNT titers to delineate diagnostic groups was com-
pleted to empirically identify optimal OVSARS2IgG ratios. 
An area under the curve value for each PRNT group was 
considered acceptable for diagnostic use if it was ≥0.900. 
By this standard, the OVSARS2IgG test has enough diag-
nostic power to assess specimens for PRNT50 titers of ≥1:80, 
≥1:160, ≥1:320, and ≥1:640 (Supplementary Figure 4A). 
Comparatively, the OVSARS2IgG test can accurately assess 
specimens for a PRNT90 titer of ≥1:20 and ≥1:80 but does not 
have enough diagnostic power to accurately assess specimens 
for a PRNT90 titer ≥1:160 (Supplementary Figure 4B). An ideal 
OVSARS2IgG ratio cutoff was defined as having ≥89% sensi-
tivity and specificity, an acceptable cutoff had approximately 
equal sensitivity and specificity that were ≥80%, and a strin-
gent cutoff had ≥90% specificity but a substantial decrease in 
sensitivity. This assessment revealed that OVSARS2IgG ratio 
cutoffs >9 but <12 are sufficient for identifying specimens 
with PRNT90 titers ≥1:20 and PRNT50 titers ≥1:80 (Table 4). 
Cutoffs for identifying high-titer CCP ranged from >16.05 
to >24.65 and suggest that an OVSARS2IgG ratio significantly 
greater than the FDA-mandated ratio of ≥12 more accurately 
characterizes high-titer CCP (Table 4).
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DISCUSSION

Although protective correlates of immunity to SARS-CoV-2 
have not been firmly established, there has been much em-
phasis on measuring and characterizing the antibody response 
to COVID-19. Neutralizing antibodies are a subset of the an-
tibody response to infection that are expected to significantly 
contribute to immunity against reinfection with SARS-CoV-2 
and are the basis for treating COVID-19 patients with CCP. 
Prior reports have found generally low neutralizing antibody 
titers in convalescent COVID-19 patients, but there has been 
significant debate about the longevity of COVID-19 neutral-
izing antibody responses [14, 19–22]. In this study, we found 
that a significant proportion of repeat CCP donors experience 
declines in their neutralizing antibody titers. While some indi-
viduals lost neutralizing capacity at a PRNT90 titer of 20, all in-
dividuals that met a PRNT50 titer of 20 retained this neutralizing 
capacity for the duration of the study (estimated >12 weeks post 

symptom onset). The mechanistic and biological consequences 
of the different levels of neutralizing capacity measured by 
PRNT50 and PRNT90 titers are unknown, but we observed dif-
ferential stability between these 2 levels of neutralizing capacity, 
which suggests that they may represent the effects of distinct 
categories of neutralizing antibodies. Whether the levels of neu-
tralizing antibodies measured here would protect against rein-
fection is unknown, but vaccinated nonhuman primates were 
protected against SARS-CoV-2 challenge and had low levels 
of neutralizing antibodies [8]. Cell-mediated immunity may 
offer significant protection even if neutralizing antibodies are 
not abundant, as has been suggested by immune profiling of 
COVID-19 patients with mild disease.

The limitations of this study include the lack of information 
regarding the days postonset at initial donation of CCP/sera 
and the lack of information on the COVID-19 disease severity 
of the studied CCP donors. However, at the time that these 
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donors were recruited by the NYBC to donate CCP, donors 
were being scheduled for their initial draw right at or close to 
the 2-week symptom-free waiting period, which has allowed us 
to make a rough estimate relating to a probable ideal time from 
post–symptom onset for CCP collection. The samples analyzed 
by OVSARS2IgG included an approximate representation of the 
distribution of NTs of the larger study population, but perfor-
mance characteristics of this test could be altered if a greater 
proportion of specimens with very high or very low NTs were 
assayed instead.

Significant decreases in neutralizing antibody titer may 
render a CCP donation less desirable for therapeutic use. 
However, the tremendous variation in surrogate neutraliza-
tion assays used to evaluate CCP and their unclear or un-
tested correlations with a gold-standard reference method for 
evaluating neutralization capacity against live SARS-CoV-2 
has complicated the rigorous assessment of CCP in practice. 
The use of CCP has varied reports of efficacy in COVID-19 
patients, but improvements in clinical outcomes are thus far 
associated with early treatment with units of CCP with high 
NTs [5–7, 10, 23, 24]. This trend parallels the finding that 
passive transfer of humoral immunity in NHPs provided the 
greatest reduction SARS-CoV-2 viral load when larger doses 
of neutralizing antibody were administered [25]. Dilution of 
neutralizing antibodies in CCP upon transfusion likely con-
tributes to the comparatively high level of neutralizing ac-
tivity required for positive therapeutic outcomes.

The analysis presented herein clarifies the functional rela-
tionships between live SARS-CoV-2 virus NTs and the only cur-
rent FDA-approved surrogate neutralization test for qualifying 
CCP. While an OVSARS2IgG test ratio ≥12 excluded all tested 
specimens with an NT <20 at the PRNT50 level, this ratio does 
not exclude specimens with low neutralizing capacity and un-
certain therapeutic efficacy from being labeled high-titer CCP. 
Rather, high-titer CCP donations are better characterized by an 
OVSARS2IgG test ratio >18.45, which maximizes specificity 
and PPV at both levels of neutralizing capacity measured. This 
recommendation is supported by our observation that CCP in a 
therapeutically beneficial treatment group is most likely to have 
PRNT90 titer ≥1:80 and/or a PRNT50 titer ≥1:640. Furthermore, 
our recommendation is bolstered by findings in a recent retro-
spective analysis of the OVSARS2IgG test ratios of CCP that 
was therapeutically effective [26]. Along with previously estab-
lished guidelines for donor selection [18], consideration of time 
since disease resolution will further refine donor selection to 
yield high-titer CCP, particularly when CCP donations cannot 
be tested for their neutralizing capacity using live SARS-CoV-2.
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