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Abstract

Introduction. Coronavirus infection is an acute viral disease involving a predominant lesion of the upper respiratory tract caused by an
RNA-containing virus of the Coronaviridae family. However, it is known that neutralizing antibodies play an important role in antiviral therapy
due to their effective inhibition of the reproduction of viruses, which reduces the severity of the disease. Polyclonal antibodies contained in
convalescent plasma are usually used as emergency therapy for emerging infectious diseases. In this aspect, the use of a human immunoglobulin G
preparation containing specific antibodies to SARS-CoV-2 ("COVID-globulin") appears to be safer and more effective.

Aim. The aim is to carry out a pharmacokinetic study of drug "COVID-globulin" (specific human immunoglobulin against COVID-19, solution for
infusions, not less than 160 anti-COVID units/mL (ACU/mL), JSC "NPO Microgen", owner of the registration certificate of JSC "Natsibio", Russia), in
addition to standard therapy for the treatment of patients with middle-grade COVID-19.

Materials and methods. The clinical and analytical stages of the study of the pharmacokinetics of the drug "COVID-globulin", as well as an
analysis of the safety and pharmacokinetic parameters, were carried as part of a clinical study of the safety, tolerability and pharmacokinetics
of the drug immunoglobulin ("COVID-globulin"), involving not less than 160 anti-COVID units/mL (ACU/mL), JSC "NPO Microgen", owner of the
registration certificate of JSC "Natsibio", Russia. A quantitative determination of antibody concentrations against SARS-CoV-2 was carried out by
enzyme-linked immunosorbent assay using spectrophotometric detection in the visible range of the spectrum on an automatic plate enzyme-
linked immunosorbent assay analyzer Lazurite (Dynex Technologies Inc., USA). A calculation of pharmacokinetic parameters was carried out using
the Microsoft Excel package with the Boomer extension for pharmacokinetic analysis (Department of Pharmacokinetics and Drug Metabolism,
Allergan, Irvine, CA 92606, USA).

Results and discussion. No serious adverse events were reported in the study; the only adverse event, which resulted in a volunteer withdrawing
from the study, was not related to the use of the drug. The pharmacokinetic parameters of the drug "COVID-globulin" were calculated for two
batches of drugs. The pharmacokinetics of "COVID-globulin" (the content of antibodies to SARS-CoV-2 — 330 ACU/ml) was assessed on a sample
of 8 volunteers. The maximum concentration of specific IgG antibodies to the SARS-CoV-2 virus was 25.46 + 8.71 ACU/ml (Mean + SD, where Mean
is the arithmetic mean; SD is the standard deviation). The median value of the time to maximum concentration of specific IgG antibodies to the
SARS-CoV-2 virus was 0.25 hours. Specific IgG antibodies to the SARS-CoV-2 virus were eliminated from blood plasma with a half-life value of
266.89 + 59.92 hours. The pharmacokinetics of the "COVID-globulin" (the content of antibodies to SARS-CoV-2 - 250 ACU/ml) was assessed on a
sample of 15 volunteers. The maximum concentration of specific IgG antibodies to the SARS-CoV-2 virus was 20.93 + 3.82 ACU/ml. The median
value of the time to maximum concentration of specific IgG antibodies to the SARS-CoV-2 virus was 0.25 hours. Specific IgG antibodies to the
SARS-CoV-2 virus were eliminated from blood plasma with a half-life value of 295.56 + 50.68 hours.

Conclusion. According to the results of the study, the safety profile of the drug "COVID-globulin" is assessed as favorable. Based on the
concentrations of specific IgG antibodies to the SARS-CoV-2 virus obtained during the analytical stage of the study, the main pharmacokinetic
parameters were calculated, and the average pharmacokinetic profiles of the test drug "COVID-globulin" were plotted after a single injection. The
results obtained were the basis for the subsequent phases of clinical trials of the drug "COVID-globulin".
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Pesiome

BBepeHue. KopoHasupycHasa uHpekyusa — ocTpoe BUPYCHoe 3aboneBaHne C NpenmyLeCcTBEHHbIM NMOopa)XeHNnem BepXHUX AblXaTeNibHbIX MyTeln,
BbI3BaHHOe PHK-copepialum Bupycom cemeinctBa Coronaviridae. Bmecte ¢ TeM U3BECTHO, UTO HEWTPanu3yioLWMe aHTUTeNa UrPatoT BaXKHYIO
posib B NPOTMBOBUPYCHOMN Tepanun, NoCKONbKY OHU 3OPEKTUBHO UHIMOMPYIOT Pa3MHOXEHME BUPYCOB 1 CHUXKAIOT TAXKECTb 3aboneBaHus.
MonuknoHanbHble aHTUTeENa, cofepXKawuecs B PeKOHBANeCLUEHTHOW nia3me, O6bIYHO MCMONb3YIOT B KayecTBe HEOTNOXHOW Tepanuu
BO3HMKaLWMX MHPEKUMOHHbIX 3aboneBaHuii. B 3Tom acnekTe npumeHeHue npenapata MMMyHornobynuHa G uenoBeka, Cofep»Kallero
cneyuduyeckme aHtutena k SARS-CoV-2 («kKOBU-rnobynuH»), npefctaBnseTcsa 6onee 6e3onacHbIM 1 3GpGeKTUBHBIM.

Llenb. Lienbio nccnegoaHusa agnaetca nsyyeHne apmakoknHeTrky npenapata «<KOBUA-rnobynun» (cneundryecknin UMMYyHOFn06YNnH YenioBeka
npotue COVID-19, pactBop Ana nHdy3uii, He meHee 160 aHTMKoBUAHbIX eauHmL/mn (AKE/mn), AO «HIMO MukporeH», Bnagenew, perncTpaumMoHHOro
ypoctoBepeHus AO «Hauum6b1ro») B JONOMHEHNE K CTaHJapPTHOW Tepanuy AN NevyeHns NaLmneHToB Co cpefHeTsKenbiM TeueHnem COVID-19.
Matepuanbl 1 meToabl. KnMHWYECKNIN 1 aHaNUTUYECKUIA 3Tambl UccnefoBaHua dbapmakoKMHeTMKn npenapata «KOBUA-rnobynuH», a Takxe
aHanu3 6e30nacHOCTM M napameTpoB (apMakoKMHETVKM MPOBOAWINCL B pPaMKax KINHWYECKOro WCCNeAoBaHWA U3yyeHua 6GesonacHocT,
nepeHocMmocT 1 GapMakoKVHETUKM npenapaTta ummyHornobynuHa («<KOBUI-rno6ynuH»), pactBop anAa uHy3uid, He meHee 160 AKE/mn
(AO «HMO MukporeH», Bnagenew pernctpaumoHHoro yaoctosepeHna AO «Haummb6uo»). KonnyectBeHHoe onpefeneHrie KOHUEeHTpaUnin aHTuTen
npoTtne SARS-CoV-2 npoBoAunocb MeTofoM MMMYHOGEPMEHTHOTO aHanM3a C UCMONb30BaHMEM CMEeKTPOPOTOMETPUYECKOrO AETEKTMPOBaHNA
B BMAVMMOM [Mana3oHe CrekTpa Ha aBTOMATUYECKOM MaHLWETHOM MMMYyHOpepMeHTHOM aHanu3atope Lazurite (Dynex Technologies Inc.,
CLUA). PacueT dapmakoKMHETUYECKMX MAapamMeTpoB NpoBoAawScAa ¢ nomouwpblo naketa Microsoft Excel ¢ pacwwupeHvem gna nposegeHua
bapmakokrHeTueckoro aHanunsa Boomer (Department of Pharmacokinetics and Drug Metabolism, Allergan, Irvine, CA 92606, CLLA).

Pe3ynbTatbl U 06CcypaeHue. B nccneqoBaHnM He 3aperucTpupoBaHO HY OLHOTO Cepbe3HOro HeXenaTenbHOro sBAeHWs, a efUHCTBEHHOe
HeXenaTtesibHoe ABJIeHMe, KOTOpOoe NPUBENO K BbiOblBaHMIO AOGPOBObLA U3 NCCIef0BaHNA, HE CBA3AHO C MPUMEHeHNeM npenapaTta. PaccumtaHbl
bapMaKoKMHeTYeCKMe napameTpbl nccnegyemoro npenapata «<KOBU-rnobynux» ana asyx cepuii npenapatoB. DapmMakoKMHeTNKa Npenapara
«KOBWA-rnobynuu» (copepxaHue aHtuten kK SARS-CoV-2 — 330 AKE/mn) oueHeHa Ha Bbibopke 13 8 fobposonbLeB. MakcMmanbHoe 3HaueHue
KOHLeHTpauuin cneundnyecknx aHtuten IgG k supycy SARS-CoV-2 coctaBuno 25,46 + 8,71 AKE/Mn. 3HaueHne mefnmaHbl BPEMEHN [OCTUMKEHNA
MaKCMMasibHOM KOHLUeHTpauun cneunduyveckux aHtuten IgG k Bupycy SARS-CoV-2 coctasuno 0,25 uaca. Cneuuduyeckme aHTutena lgG k
Bupycy SARS-CoV-2 3nMMUHMpPOBannCb M3 Mia3Mbl KPOBM CO 3HaueHWeM mnepuopa nonysbiBefeHUa 266,89 + 59,92 vacos. GapmakoKMHETHKa
npenapata «<KOBU-rnobynuH» (copepkaHune aHTuten k SARS-CoV-2 — 250 AKE/mn) oueHeHa Ha Bbibopke 13 15 fobpoBosnbLeB. MakcumanbHoe
3HayeHne KOHLUeHTpauun cneuyndunyecknx aHtuten IgG k Bupycy SARS-CoV-2 coctasuno 20,93 + 3,82 AKE/mn (Mean £ SD, rae Mean - cpefiHee
apudpmeTtunueckoe, SD - cTaHJapTHOE OTK/IOHEHWe). 3HaueHue MeduaHbl BPEMEHU AOCTUXKEHVA MaKCMMASIbHOTO 3HayeHWs KOHLeHTpaumu
cneunduueckux aHtuten IgG k Bupycy SARS-CoV-2 coctasuno 0,25 vaca. Cneunduueckme aHtutena IgG k supycy SARS-CoV-2 anumnHupoBanmcb
13 NNa3mbl KPOBYM CO 3HaYeHMeM nepunopa nonysbisefeHna 295,56 + 50,68 uacos.

3aknioueHme. o pesynbraTam uccnepoBaHusi Npodusib 6e30MacHOCTM UCCefyeMoro npenapara OLUeHMBAeTCA Kak 6naronpuATHbii. o
NMOMYYEHHbIM B XOf€e aHaNUTUYEeCKOro 3Tamna WMCCefoBaHWA 3HAaYEHUAM KOHUeHTpaumin cneumduyecknx aHtuten IgG k Bupycy SARS-CoV-2
paccunTaHbl OCHOBHble PpapMakoKMHETUYECKe NapaMeTpbl, @ TakXKe NOCTPOeHbl ycpefHeHHble dapMaKoKMHeTnYecKme npodunm nccnefyemoro
BellecTBa MOC/ie OJHOKpATHOro BBeAeHusa npenapata «KOBUI-rno6ynuH». MonyyeHHble pe3ynbTaTbl ABUANCH OCHOBaHWEM Afsi NPoBeAeHus
nocnepyowmx a3 KNMHNUYECKnxX ncnbitaHnin npenapata «<KOBUA-rnobynmHy.

KnioueBble cnoBa: COVID-19, »MMyHOTNIO6YNVH, aHTUTeNa, Na3ma, papMakoKUHeTUKa

KOH¢J'IVIKT MHTEpecoB. ABTOpPbI AeKNapupyoT OTCYTCTBNE ABHbIX N NOTEHUWaIbHbIX KOH¢J'|I/IKTOB NHTEPECOB, CBA3aHHbIX C ny6n|/|KaLu/|e|7| HacToALen
CTaTbW.

Bknap aBTopoB. T. . CmonaHoBa, A. M. Hukonaesa, T. B. BAasHukoBa, A. A. MNMaHKpaToBa, E. A. BbikoBa y4yacTBOBanu B NpoOBeAeHUN KINHUYECKOTO
3Tana mccnepoBaHmAa. M. A. KonraHoBa yuvacTBOBana B MpPOBeAeHWM aHanuTuyeckoro 3tana uccnepgosaHua. H.C. baraeBa nposoawuna
CTaTUCTUYECKYl0 06paboTKy AaHHbIX M pacyeT dapmakokuHeTnuyeckmx napameTpos. WM. E. LHoxuH oTBevan 3a opraHW3auMOHHYIO YacTb
nccnepoBaHuA. Bce BbileyKasaHHble aBTOPbI y4aCTBOBAIN B 0OCYXKAEHNM NONYyYEHHbIX Pe3yNbTaToB B pOpMe HayUHOWN AUCKYCCUN.
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Poccun) B pamkax ¢dasbl | KnvHMYeCcKoro nccnefoBaHna. Paspabomka u pecucmpayus nekapcmeeHHoix cpedcma. 2022;11(2):180-186. https://doi.
0rg/10.33380/2305-2066-2022-11-2-180-186
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INTRODUCTION

Coronavirus infection is an acute viral disease pre-
dominantly affecting the upper respiratory tract and
caused by an RNA-containing virus of the Coronavi-
ridae family [1]. COVID-19 (COronaVirus Disease 2019)
is an infectious disease caused by the most recent-
ly discovered virus of the Coronaviridae family, SARS-
CoV-2 [2].

An outbreak of COVID-19 has developed into the
world-sweeping pandemic. As of January 23, 2022, over
346 million cases have been registered worldwide, with
over 5.5 million lethal outcomes. The epidemic situation
creates an urgent requirement for effective, specific and
accessible medicines [3].

Neutralizing antibodies are known to comprise
important antiviral agents that function as effective
inhibitors of viral replication to alleviate symptoms of
the disease [4-6]. Polyclonal antibodies contained in
convalescent plasma are commonly used for the emer-
gency treatment of new infectious diseases [7-10].

According to the WHO recommendations, conva-
lescent plasma from confirmed COVID-19 donors in re-
covery provides for passive immunization and is there-
fore suitable for treating epidemic diseases lacking a
specific therapy. Published evidence reveals that con-
valescent (anticovid) plasma from COVID-19 donors has
been applied in China and other countries. Current-
ly, the use of anticovid plasma in severe COVID-19 is
included in the "Prevention, diagnosis and treatment of
new coronavirus infection COVID-19" interim guidelines
by the Ministry of Health of the Russian Federation?
The method is grounded in neutralizing the virus
and boosting the patient's immune system upon
acquiring the antiviral antibodies with donor plasma.
Such therapies have been successfully applied to imp-
rove survival in patients with other serious coronavirus-
induced respiratory
SARS and MERS. However, the usage of blood plasma
always associates with the risk of various post-trans-
fusion complications, including blood-transmissible

acute syndromes, including

' Weekly epidemiological update on COVID-19 - 23 January
2022. Available at: https://www.who.int/publications/m/item/
weekly-epidemiological-update-on-covid-19---23-january-2022.
Accessed: 01/23/2022.

2 Interim guidelines "Prevention, diagnosis and treatment of
new coronavirus infection COVID-19.Version 14 (27.12.2021)",ap-
proved by the Ministry of Health of the Russian Federation. Avai-
lable at: https://static-0.minzdrav.gov.ru/system/attachments/
attaches/000/059/041/original/%D0%92%D0%9C%D0%A0_
COVID-19_V14_27-12-2021.pdf. Accessed: 01/25/2022.

infections. In this respect, a medicine based on SARS-
CoV-2-specific antibody-containing human immunoglo-
bulin G (COVID-globulin) appears to be safer and more
efficient.

After testing the efficacy and safety of COVID-glo-
bulin on animal subjects, it was decided to conduct
a phase | clinical trial to evaluate the drug's safety, to-
lerability and pharmacokinetics in infusion to healthy
volunteers.

MATERIALS AND METHODS

The clinical and analytical phases of the pharma-
cokinetic study of SARS-CoV-2-specific antibody-con-
taining human immunoglobulin G (COVID-globulin, NPO
Microgen JSC, Natsimbio JSC as registration certificate hol-
der; infusion solution, min. 160 ACU/mL), as well as safety
and pharmacokinetic analyses, have been performed as
part of a clinical trial on the safety, tolerability and phar-
macokinetics of immunoglobulin G (COVID-globulin, NPO
Microgen JSC, Natsimbio JSC as registration certificate
holder; infusion solution, min. 160 ACU/mL).

Clinical phase

The study enrolled 24 healthy volunteers aged 18-
60 years. An ulnar vein cubital catheter was installed one
day prior to the procedure to facilitate infusion and blood
sampling for pharmacokinetic studies, as well as reduce
volunteer discomfort. The catheter was removed no
later than 24 h after administration of the drug. COVID-
globulin was administered once by drop infusion of
4 mL/kg intravenously. The initial infusion rate was
0.01-0.02 mL/kg body weight per min for 30 min. If
the drug was well tolerated, the rate was gradually
increased to max. 0.12 mL/kg body weight per min.
An infusion pump was used to control the infusion
rate. Each volunteer was taken 11 blood samples for
pharmacokinetics analyses prior to infusion (-0.25 h),
after 0.25, 6, 12, 24 and 48 h on days 4, 8, 12, 16 and
21 following drug administration.

Blood samples were further collected into ethylene-
diaminetetraacetic acid (EDTA)-treated Vacutainer® tubes
and centrifuged for 10 min at 3,000 rpm. The outcome
plasma was aliquoted to equal study and control samp-
les. The study aliquots were frozen, stored and transpor-
ted to an analytic laboratory at —20°C or below.

Safety analysis

Safety data were interpreted in 24 volunteers for
the following evidence: incidence of drug-associated
adverse and serious adverse events; physical findings



(body temperature, blood pressure, heart and respiratory
movement rates); laboratory and instrumental findings;
self-monitoring diaries.

Analytical phase

Anti-SARS-CoV-2  antibody
quantitatively determined in enzyme-linked immuno-

concentrations were
sorbent assays (ELISA) with visible-spectrum spectro-
photometry on a Lazurite automated ELISA plate analy-
zer (Dynex Technologies Inc., USA). The method is groun-
ded on the interaction of antibodies with polystyrene
plate-immobilized recombinant SARS-CoV-2 structural
protein domain S1. The bound antibodies are detected
by secondary antibody conjugation with chromoge-
nic horseradish peroxidase (HRP) enzyme and substrate
(tetramethylbenzidine). Following arrest of the peroxi-
dase reaction with a stop reagent, the solution optical
density is measured in wells at detection wavelength of
450 nm and reference wavelength of 630 nm. The intensi-
ty of yellowing is directly proportional to anti-SARS-CoV-2
antibody concentration in the sample. The calibration
curve (an optical density vs. anti-SARS-CoV-2 antibody
concentration plot) was constructed for a manufactu-
rer's standard sample diluted with pooled intact human
plasma and used for determining the antibody concent-
ration. The assays utilized Anti-SARS-CoV-2 ELISA (IgG)
chemistry (Euroimmun AG, Germany). The analytical
range was 0.01215-0.48600 ACU/mL.

Statistical and pharmacokinetic analyses

The pharmacokinetic parameters of COVID-globulin
were estimated for two drug batches, P3 (anti-SARS-CoV-2
antibodies concentration 330 ACU/mL; 8 volunteers) and
P4 (250 ACU/mL; 16 volunteers).

The individual dynamic profiles of plasma SARS-
CoV-2-specific 1gG antibody concentrations following
administration of COVID-globulin is described by maxi-
mum antibody concentration C__ and time to maximum
Tmax, area under the IgG concentration vs. time curve
estimated by the trapezoidal method for period from
the first infusion to last detection point at time t (AUC, ),
as well as the area under the IgG concentration vs.
time curve for period from the first infusion to infinity
(AUC, ). The following additional pharmacokinetic pa-
rameters were determined: SARS-CoV-2-specific IgG an-
tibody half-life T, elimination rate constant K,, estima-
ted from the slope of linear regression, least squares and
log-transformed concentrations vs. last-detectable time;
drug distribution volume V..

Preclinical and clinical study
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The pharmacokinetic parameters were calculated
with the Boomer pharmacokinetic analysis add-in for
Microsoft Excel (Department of Pharmacokinetics and
Drug Metabolism, Allergan, Irvine, CA 92606, USA). The
parameter distributions were described in the terms
of central tendency (mean, geometric mean, median)
and data scattering (standard deviation, coefficient of
variation, minimum and maximum values). Descriptive
pharmacokinetic statistics were calculated with Microsoft
Excel (Microsoft Corporation, USA).

RESULTS AND DISCUSSION
Safety

No serious adverse events have been reported in the
study; the only adverse event that entailed a volunteer
withdrawal was unrelated to the drug usage.

Pharmacokinetic parameters of COVID-globulin,
batch P3. Pharmacokinetics was evaluated on a sample
of 8 volunteers. The maximum SARS-CoV-2-specific
IgG antibodies concentration was 25.46 +8.71 ACU/mL
(Mean + SD; SD for standard deviation). The median time
to maximum concentration was 0.25 h. The area under
the 1gG concentration vs. time curve for period from
the first infusion to last detection at time t (AUC ) was
4970.92 + 1642.34 ACU-h/mL. The area under the
IgG concentration vs. time curve for period from
the first infusion to infinity (AUC ) was 6821.64 +
2480.07 ACU - h/mL. IgG antibody half-life T, , in elimina-
tion was 266.89 +59.92 h. Drug distribution volume V,
comprised 6.40 + 3.61 L (Table 1).

Pharmacokinetic parameters of COVID-globu-
lin, batch P4. Pharmacokinetics was evaluated on
a sample of 15 volunteers (one individual withdrew
from the trial due to a non-drug-related SARS-CoV-2
RNA-positive PCR test).

The maximum SARS-CoV-2-specific 1gG antibodies
concentration was 20.93 + 3.82 ACU/mL. The median time
to maximum concentration was 0.25 h. The area under the
IgG concentration vs. time curve for period from the first
infusion to last detection at time t (AUC, ) was 411543 +
686.38 ACU - h/mL. The area under the IgG concentration
vs. time curve for period from the first infusion to
infinity (AUC, ) was 6078.10 + 1410.08 ACU -h/mL. IgG
antibody half-life T, , in elimination was 295.56 + 50.68 h.
Drug distribution volume V, comprised 4.47+0.67 L
(Table 1).
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Table 1. Summary data of pharmacokinetic parameters

Pharmacokinetic parameter

after a single dose administration of "COVID-globulin" h P, h P4
9 9 of "COVID-globulin® BatchP3 | Batc
Pharmacokinetic parameter T h
max’
of "COVID-globulin” Batch P3 Batch P4
Number of volunteers 8 15
C, v ACU/ml
Mean 1.69 0.63
Number of volunteers 8 15
Mean 25.46 2093 Geometric Mean 0.55 0.31
Geometric Mean 23.87 20.60 Median 0.25 0.25
Median 26.32 20.20 sb 2.66 1.48
SD 8.71 3.82 v, % 157.73 234.42
Vv, % 34.20 18.24 Min 0.25 0.25
Min 12.21 14.96 Max 6 6
Max 36.59 2744 KeV h'
AUC,, ACU-h/mi Number of volunteers 8 15
Number of volunteers 8 15 Mean 0.003 0.002
Mean 4970.92 4115.43 .
Geometric Mean 0.003 0.002
Geometric Mean 4693.24 4060.82
Median 0.002 0.002
Median 5138.37 4055.66
SD 0.001 0.001
SD 1642.34 686.38
CV, % 34.90 20.94
Vv, % 33.04 16.68
Min 0.002 0.002
Min 2558.40 2978.23
Max 0.004 0.003
Max 7226.83 5348.85
TI/)’ h
AUC, _, ACU-h/ml
Number of volunteers 8 15
Number of volunteers 8 15
Mean 266.89 295.40
Mean 6821.64 6078.10
Geometric Mean 260.63 291.51
Geometric Mean 6420.00 5927.80
Medi 288.67 281.
Median 6902.60 6162.05 edian 88.6 81.53
D 2480.07 1410.08 sb 5992 50.53
Min 3556.20 3964.35 Min 188.60 22119
Max 11230.43 8723.66 Max 341.68 391.31




Pharmacoineticparameter | gawchP3 | BatchPa
v, L

Number of volunteers 8 15

Mean 6.40 4.47
Geometric Mean 5.64 4.42
Median 4.65 4.53
SD 3.61 0.67
vV, % 56.43 14.96
Min 2.78 3.48
Max 12.85 5.54

The averaged pharmacokinetic profiles (linear and
semi-logarithmic scales) of SARS-CoV-2-specific 1gG
antibody concentrations following drug administration
are shown in Figure 1.

CONCLUSION

A safety and pharmacokinetic study of COVID-
globulin has been carried out with administration of a
single intravenous 4 mL/kg drug in healthy volunteers.
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The drug safety profile was established as favorable. In
the analytical phase, the main pharmacokinetic drug
parameters and average pharmacokinetic profiles were
estimated based on the IgG antibody concentrations after
a single COVID-globulin infusion. The results justified the
subsequent phases of COVID-globulin clinical trials.
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single dose administration of "COVID-globulin"
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